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EDITORIAL NOTES. 


In September of last year 

Refuse we referred in these columns 
Destructors to some interesting practi- 
and Electric cal results obtained from the 
Power Plants. operation of a somewhat 
extensive destructor instal- 

lation by the municipality of Bradford, York- 
Mr. McTaggart, who had 
charge of that plant, emphatically stated it as 
his opinion, based upon lengthy practical ex- 
perience, that from an electric lighting point 
of view there was not much to commend the 
idea of combination with refuse destroyers. 
To dispose of the city’s refuse incineration is 
the ideal method, whether considered from a 
sanitary or economic standpoint, but the value 
of the heat for raising steam for driving elec- 
tric generators is a matter of but secondary im- 
port. This view is becoming recognized as the 
correct one by authorities and engineers, and 
ia consequence there is not 80 much heard now- 
adays of wonderful results in the way of eco- 
njmical generation of electricity from the rub- 
bish heap. Many combined plants are, how- 
ever, being laid down, especially in England, 
but in most cases the idea is to first get rid of 
the refuse, and then to utilize whatever ad- 
vantage, if any, there may prcve to be in the 
direction of heat for steam raising. The opinion 
of Mr. McTaggart is to a great extent con- 
firmed by the views which have just been 
stated by Mr. J. S. Highfield, the city electrical 
engineer of St. Helens, before the Municipal 
Electrical Association at Glasgow, but it must 
be borne in mind that at St. Helens the de- 
structor is doing service in combination with 
an electric lighting and traction system, 
which is not the case at Bradford. Mr. High- 
field remarks that it is notin any way desir- 
able to operate the destructor to follow, for 
instance, the variations of a lighting load. If 
a lighting load only is to be worked, and the 
day load is small, the use of a destructor is 
limited to the working of only a small part of 
the load. In the case of a direct current 
plant, a large storage battery isa most useful 
adjunct in this respect as in others; it enables 
the plant load factor, and hence the utiliza- 
tion of the steam, to be greatly improved. 
Where a lighting station only is to be sup- 
plied, the correct way to design the destruc- 
tor, is with a boiler considerably too large for 
the destructor to steam alone to its full ca- 


pacity; when the heavy load comes on, coal 
may b» burnt in the second furnace to drive 
the boiler to its full capacity. Mr. Highfield 
regards such an arrangement as only suitable 
for small installations. He thinks, however, 
that if the steam is used in connection with 
a traction station, ora station which supplies 
energy for both lighting and traction, then 
the destructor steam can be put to very 
much better use. 

In regard to the plant employed at St. 
Helens, this consists of two furnaces, each di- 
vided into two cells, each furnace serving to 
steam to its full capacity, a boiler with 1,470 
Square feet of heating surface. The forced 
draught is provided by an 18 hp. motor driven 
fan, the average pressure in the closed ash-pits 
being three inches on a water gauge. The 
plant at the power station consists of five 
Steam generators of a totaloutput of 1,000 kw. 
In addition to the steam from the destructor 
boilers, steam is supplied from a battery of 
four, 30 feet by 8 feet, Lancashire boilers. The 
Steam ranges are designed so that two steam 
sets, each of 125 kw. capacity, can be run from 
the destructor independently of the other 
boilers, or the destructor boilers and Lanca- 
Shire boilers can supply the whole range in 
parallel; in each machine circuit, a watt hour 
recording meter is fixed to meter the output 
from the generator. The usual practice is to 
drive one or both of the 125 kw. set8 from the 
destructors only for a part of the day, and 
later on, when more plant is required, to par- 
allel both sets of boilers on the whole load. 

The installation was only opened about a 
year ago so that the working during the past 
twelve months has been somewhat interfered 
with, a considerable amount of altering and re- 
constructing being done, thus preventing the 
fullest efficiency of working being obtained. 
Mr. Highfield produced figures of the year's 
working, which he said gave a fair idea of the 
actual value of a small destructor plant ina 
town where the refuse has a good calorific 
value. From those figures it appeared that 
the net saving to the destructor department, 
due to combining the electric works and the 
destructor works, is $2,250, less $250 on boller 
repairs, and less the interest and sinking fund 
charges on $7,500 (which represents the extra 
capital cost on the boller plant above what 
would have been necessary for smaller boiler 
plant for working the mortar mills, the blow- 
ing fan and other plant on the works), which 
may be taken as 8450, leaving $1,350 or 41 per 


2 


cent. of the total wage bill. The cost of cre- 


electric light companies were not in the habit 


mating the refuse and removing the clinker is 
therefore reduced from 63 cents per ton to 48 
cents per ton. 

In addition to supplying steam to the elec- 
tric works the St. Helens destructor also sup- 
plies steam to drive two mortar mills and a 
steam winch. Mr. Highfield concluded as fol- 
lows: ‘‘In cases where a suitable site for 
destructor and electric works exists, and where 
the works are not very large, the combination 
can be usefully made, when a traction or other 
good all-day load exists. For a very large 
works, or for a station which only drives a 
lighting load, there are not many instances 
where there is any economical value in the 
combination. Without desiring to generalize, 
the writer thinks that in these cases it is 
better to use the destructor furnaces to pro- 
vide steam for driving mortar mills or otber 
machinery, on which the calls are not so exact- 
ing as onan electric power plant.” 

A8 regards the figures given above it should 
be borne in mind that the refuse in this coun- 
try contains more moisture than that in Eng- 
land, and consequently would require more 
heat to consume it. 

4 949 & 

The city of Chicago 18 ap- 
parently trying to impress 
upon other great centers of 
population the many al- 
leged financial advantages to be derived from 
municipal ownership. About a dozen years 
ago the Chicago city fathers decided to start 
in the street lighting business and become in- 
dependent of private lighting companies. 
This was done, and as a result the City Elec- 
trician, in a recent issue of a Chicago daily, ex- 
plains to the trustful residents of the Windy 
City how carefullyand judiciously their money 
is expended and incidentally how well their 
streets are lighted. He says: 

* After an experience of thirteen years in 
owning and operating a municipal lighting 
plant for street lighting purposes it is proper 
that the city should furnish to the citizens 
some definite statement as to the results ob- 
tained and benefits derived by the city from 
the service which it has been furnished under 
varying conditions, and that a comparison be 
made between the results obtained and those 
that might have been secured by renting from 
private corporations the service which it has 
elected to furnish under municipal ownership. 
The length of time the service has been in 
operation is sufficient to give a practical test of 
municipal ownership of street lighting sys- 
tems, and this length of time should settle 
once for all the perplexing problem of depre- 
ciation.” 

After stating in detail the amount of money 
that has been paid out, and what the city 
owns, the writer continues as follows: 

* For instance, during the year 1900 the city 
operated an average of 3,867 arc lamps ata 
total cost of $265,129, which includes an 818, 750 
interest charge, and over $10,000 on account of 
depreciation, while to have rented these lights 
at the lowest price quoted to the city would 
hive cost 3458, (21, leaving a total net saving of 
$192,£91 for th yesr 1900. There is no reason 
why an equa:ly g olor better record will not 
be made in 1901.“ 

Sixty-eight dollars per light per year would 
certainly seem an excellent showing if, unfor- 
tunately, as a contemporary aptly pointed out 
some time ago, city slicers and commercial 
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of making their calculations and estimates on 
different basis. 

The writer states that 810,000 has been set 
aside for depreciation, butas the city’s machin- 
ery and apparatus cost in the neighborhood of 
$1,000,000, were $50,000 set aside for this pur- 
pose it would by no means be too much. It 
should also be borne in mind that the city re- 
ceives no return in the way of taxes from the 
real estate, which it is obliged to own, and 
which would probably amount to over $10,000 
annualy. Under these circumstances and 
others, which for lack of space, we cannot go 
into, there i8 little wonder that municipal 
electric lighting plants appear“ to pay well. 

R 4 ££ 

The death of Al- 
bert L. Johnson, 
which occurred on 
the night of July 3, came as a surprise to 
many of his friends. Mr. Johnson had been ill 
for several months, but had only been confined 
to his room forthe last three weeks. His 
death was due primarily to heart failure. 

Mr. Johnson was little more than forty years 
old, but he had a remarkable career, as will 
be seen by his biography on another page of 
this issue. He began at the bottom of the 
ladder in the electrical, railway business. 
Twenty-five years ago he worked for 82 a week. 
He left a fortune, it is said, that will exceed 
$3,000,000. 


UNDER THE SEARCHLIGHT. 
Notes and Comments on Various Topics. 


THE index for the twentieth volume of 
ELECTRICITY goes with this issue, 
— — 
MR. CHARLES A. COFFIN, president of the 
General Electric Company, has just returned 
from Europe. 


Albert L. Johnson. 


Dammes aaa ——ů— 
You pushers in the electrical field should 
reflect over the untimely death of Al. Johnson. 
Go slowly. 


— — 

MR. Bu RT G. HUBBELL Is moving along at a 
lively rate in the telephone business. Our news 
columns show that he is interested in several 


large enterprises. 
— 6 e ———— 


WE cbronicled the fact last week in our 
financial column that Judge Thomas bad 
accepted the presidency of the Telephone, 
Telegraph and Cable Company, and we are 
glad to see that the Judge accepted the posi- 
tion with the distinct agreement that it 
would be a fight to the finish and that the com- 
pany would not combine with or sell out to its 


competitor.” 
— 2 — 


THE following gentlemen comprise the Vis- 
iting Committee of the National Bureau of 
Standards: Prof. Elihu Thomson, Lynn, 
Mass.; Prof. E. L. Nichols, Ithaca, N. Y.; Prof. 
Ira Remsen, Baltimore, Md.; Dr. Henry S. 
Pritchett, Boston, Mass., and Mr. Albert Ladd 
Colby, South Bethlehem, Pa. i 

— 2 — 

A CABLE dispatch says that S. North, a Paris 
scientist, has taken out a patent for an inven- 
tion which he claims will supplant petroleum 
as a motive power and make stopping to take 
on a supply of electricity unnecessary for auto- 
mobiles. It is an automatic generator of elec- 
tricity that takes up very little space and 


makes electricity as the automobile speeds on 
its way. The small quantity of water required 
for generating the electricity can be carried in 
a bottle. The French Government has under 
consideration the advisability of using this 
new invention in connection with its sub- 


marine boats. 
— — 


AT least four, probably more, electric ele- 
vators are being put into the house that 
Andrew Carnegie is building on Fifth avenue, 
between 90th and 91st streets, New York. 
They are operated by electric buttons and can 
be handled bya small boy. Automatic devices 
secure the safety of both the occupants and 
the operator. 


— 2 — 

A REPORT from Washington, D. C., states 
that, despite many handicaps, the electric ho- 
tel ’bus placed at the disposal of the Emer- 
gency Hospital anthorities without cost by the 
Washington Electric Vehicle Company, is 
proving so satisfactory that it is probable ef- 
forts will be made to secure an electric ambu- 


lance for regular service at the hospital. 
— —— 


ACCORDING to a dispatch from Toronto, Ont., 
dated July 4, the Marconi system was used in 
the operation of wireless telegraphy between 
points three hundred miles apart, and its suc- 
cess will confirm the Dominion Government in 
its proposed extension of the wireless system 
along the coasts. 


A UNIQUE arrangement for holding the 
nickels and dimes of the street car conductors 
has recently becn introduced on several of the 
Traction Company’s lines in Philadelphia, Pa. 
The holder consists of an ordinary leather belt, 
to the front of which is attached a number of 
small tubes, looking somewhat like dime sav- 
ings banks. These little tubes are so arranged 
that the coin is put in at the top and taken 
from the bottom, where it is held by a spring 
attachment. The tubes are four in number, 
each holding a different denomination of coin. 
When the fare is collected the coin is dropped 
in at the upper part of the tube, when change 
is wanted the conductor can quickly obtain 
whatever coin he wishes. The coin belts, it is 
expected, will before long be adopted on all 
the lines. 


— i-i 

THE Columbus Manufacturing Company's 
new 25,000-spindle cotton mill was formerly 
Started July 4, with elaborate ceremonies. 
This mill is the first in Georgia to be operated 
exclusively by electricity. Its power is ob- 
tained from the falls of the Chattahoochee 
River. The mill is to manufacture brown 
sheetings for the trade of the Far East. 


— —— 

THE local manager of the Pacific Postal 
Telegraph Company at Seattle, Wash., ane 
nounces that telegraphic communication is 
now open from that city to Port Simpson, 
Alaska. The completion of the line to that 
point marks a Stage in the great scheme which 
has been underway for years—to carry tele- 
graph lines by way of Fort Cudahy and Eagle 
City down the entire length of the Yukon River 
toits mouth. The route to Fort Simpson is 
via Vancouver and Ashcroft, thence by the old 
Government line to Quesnelle, thence to a 
point on the Skeena River and then down the 
river to Port Simpson. Commencing at Daw- 
son and going in a southerly direction work on 
the line is also being prosecuted. This has 
been so far accomplished that there remains 
now only a gap of about eighty miles in the 


JULY 10, 1901.) 


direct connection from Vancouver with Daw- 
son. This gap exists between Hazleton and 
Telegraph Creek. There has been telegraph 
connection all winter between Skagway and 
Telegraph Creek. This summer the work of 
completing this gap is being pushed with vigor 
and it is now predicted that with the advent 
of winter telegraphic communication with 
Dawson from Vancouver will be an established 


fact. 

ALFRED C. Bostwick, the Boston automo- 
bilist, broke the record for one mile on his 40 
horse power machine July 5 at Elkwood Park, 
Long Branch, N. J. The record performance 
was in the second mile of an exhibition spurt, 
of three miles, which he covered in 3:52} He 
made the first mile in 1:182, the second in 1:162 
and the third in 1:17. 

— oe 

THE Cunard Line Steamship Lucania, Capt. 
McKay, from New York June 29 for Liverpool, 
by way of Queenstown, communicated with 
the Marconi station at Brow Head from sixty- 
five miles westward at that point at 2:20 P. M. 
July 5. The agent of the Cunard Line at 
Queenstown later on received another wireless 
message from the Lucania, saying she was fifty 
miles west of Fastnet at 3:20 P. M., and pro- 
ceeding at half speed, owing to fog. 

— 22 — 

WE are in receipt of the fourth of July sou- 
venir sent out by the American Electrical 
Works of Providence, R. I. This remembrance 
for Independence Day shows Independence 
Hall in Philadelphia, the Liberty Bell and the 
table on which the Declaration of Independ- 
ence was signed. On the cover the Liberty 
Bell again appears in color with the following 
lines beneath it: e Liberty Bell. 'Proclaim 
Liberty throughout the Land unto all the in- 
habitants thereof.“ On the second page in a 
wreath the following appears: Compliments of 
American Electrical Works. Bare and In- 
sulated Wires. Providence, R. I. 

— —[ib — 

THE Manhattan Railway Company's new 
electric power house, in this clty between 74th 
street and 75th street and East River, is near- 
ing completion, and the machinery is now 


being put in. 
— 2 — 


A SHEEP raiser in Guadaloupe County, N. 
M., is shearing his sheep with power furnished 
by electricity. He has established a camp on 
the Rock Island extension two miles from 
Juan Pais and is there shearing 25,000 sheep. 
The machine secures about three quarters of a 
pound more wool from each sheep than did 
the old hand method. One man can shear 200 


sheep a day. 
— — 


From Switzerland we hear of some particu- 
larly interesting experiments which a Swiss 
professor has been making on the question of 
the extent of injury which would result to a 
passenger on an electric tramway from coming 
into contact with the overhead trolley wire, 
says the London Electrical Engineer." The 
soles of the boots prove an effective obstruction 
to the passing of the current to earth, and, ac- 
cording to the report, currents up to 800 volts 
had no effect upon the experimenter, even 
when grasping the wire tightly. When, how- 
ever, the current came to 2,000 volts, the skin 
of the hand tended to burn when the wire was 
only lightly touched. These results were ob- 
tained when standing on moist gravel, but 
when the professor stood on clay covered with 
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moist coal-dust, the effectof touching the wire 
is said to have been unbearable at a voltage 
of 1,000. The experimenter’s conclusion, there- 
fore, is that the voltage of overhead trolley 
wires should in no case exceed 1,000. The 
tests described above, however, do not meet 
the case of a passenger coming into contact 
with the wire while he holds a conducting 
medium, as, for instance, a brass rail, and ac- 
cordingly the experiments were extended to 
ascertain the effect under such conditions, 
especially the effect on a workman who, with 
wet hands, might catch hold of two wires—one 
in each hand. The results obtained under 
these conditions were that at 10 volts a slight 
trembling was experienced in the finger mus- 
cles, while at 40 volts the whole arm was par- 
alyzed. With the hands dry the effects were 
not so serious, the dangerous voltage being 
put at 90. But, it is said, the difference be- 
tween 80 and 90 volts was very pronounced. 
The experimenter estimates that while there 
is great danger from touching a trolley wire 
under these circumstances at 100 volts, death 
would result with a current of 240 volts. 
— =p 


AN electrical transmission scheme for utiliz- 
ing the falls on the Glomen at Askin, in Nor- 
way, which has been under construction 18 
months, is expected to be completed next year. 
The plant is designed for about 45,000 hp. At 
present three Francis turbines coupled to 
three-phase 2,000 kw. 8,000 volt dynamos are 
being installed. The pressure will be raised to 
20,000 volts for transmission to Christiania. 
The work is being carried out by the Schuckert 
Company. 

— — — 

AT frequent intervals the daily press an- 
nounces that some one has discovered a process 
for tempering copper, which on investigation 
usually turns out to be of no commercia] use. 
The latest is that a youth residing at Hall- 
stead, Pa., has accidentally discovered such 
a process. The article states that how it was 
done or what the modus operandi is will not be 
told until such steps have been taken as will 
insure to the youth the benefits of his dis- 


covery. 
— —— — 


THE yacht Virginia, owned by Isaac Stern, 
used its searchlight on the evening of July 7 to 
locate a man who had fallen overboard from an 
excursion boat on the Hudson River. He had 
discarded his coat and vest and was swimming 
toward shore when the yacht picked him up 
almost exhausted and landed him at Irvington, 


N. Y. 
— — 

THE elevated track of the military road 
from Berlin to Zossen, it is stated, will be the 
scene of the experiments which are to be car- 
ried out in August in connection with the pro- 
jected electrio railways in Germany. The pro- 
posal is to obtain a speed of 125 miies an hour 
on these lines, says a London contemporary. 
The elevated track in question has been 
especially strengthened to permit of the tests 
being made, and although it may be found that 
guch a high speed as suggested is not feasible, 
the experiments will no doubt prove of the 
highest importance for the improvement of 
rapid transit. 'Two cars wll be employed, 
the construction and equipment of the one 
differing from the other in order toallow of 
manifold experiments being made. Each car 
will have four motors, aggregating from 1,100 


3 - 
hp. to 3,000 hp., two three-axle movable trucks, 
and the necessary transmitters, switching ap- 
paratus, etc. The cars will be 714 feet long, 
weigh about 90 tons, and carry some 40 or 50 
passengers. 

——— — 

TEE activity of inventors with regard to 
producing white lead by electrolysis is attend- 
ed by several recent important patents for im- 
provements along this line. A patent issued 
to Edwin D. Chaplin, of Winchester, Mass.. 
and Henry G. Holloran, of Boston, consists in 
adding to the sodium nitrate solution in the 
anode compartment of a partitioned cell, a cer- 
tain amount of sodium chloride, lead anodes 
being used. The lead nitrate, which is formed 
upon passage of the current, is at once trans- 
formed to chloride, which is kept in solution 
by heating the electrolyte. Continued action 
of this current oxidizes this chloride of lead to 
chlorate and from this hot solution white lead 
is precipitated by means of an alkaline car- 
bonate, obtained by injecting carbonic acid 
into the cathode solution. Further rapid 
advancement may cause the electrolytic pro- 
cesses to supersede all others, 

— iid — 


ADVICEs from France state that an engineer 
in that country by the name of Maiche claims 
to have solved the problem of telephoning by 
submarine cables to great distances. He has 
been carrying out some exhaustive experiments 
on the point, and it isstated that at Calais re- 
cently M. Maiche succeeded in transmitting 
a telephonic message with perfect distinctness 
through a cable 400 miles long. 

— 228 — 


MARCONI has a motor carriage which is 
equipped with a folding cylinder on top of 
the car and devices for the transmission of 
wireless telegraphic signaling. Motor cars fit- 
ted with this device are to be used in the 
forthcoming military manceuvres in Europe. 
All British battleships and cruisers in com- 
mission for home stations, and all vessels be- 
ing prepared for the reserve, training and Chan- 
nel squadrons are to be fitted with wireless 
telegraphy apparatus. All future battleships 
and cruisers sent to the Mediterranean are 
also to be so equipped. 

— — 

TRE want of direct telegraphic communica- 
tion between Genoa and Milan in Italy, on the 
one hand, and London on the other, says an 
English contemporary, has been felt for some 
considerable time, but although the question 
had been on the tapis for the past three or 
four years nothing definite was done. As the 
result of repeated representations from the 
British General Post Office, the Italian Admin- 
istration are now moving in the matter, a pro- 
posal having been put before the Italian Par- 
liament to establish two wires from Genoa and 
Milan respectively to the French border, by 
means of which telegraphic communication te- 
tween Genoa and London and Milan and Lon. 
don could be maintained. 


— 2 — —— 
TBE Stilwell-Bierce and Smith-Vaile Com- 
pany of Dayton, O., recently shipped to the 
street railway company of Asheville, N. C., a 
27 inch improved cylinder gate Victor turbine 
water wheel on a horizontal shaft in a wrought 
iron flume. The wheel was made entirely of 
bronze and under 60 feet working head of 
water, will develop 750 hp. 
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AN IMPROVED METHOD OF APPLYING 
THE INSULATION OVERLAP TEST.* 


BY WALTER BETTS. 


The old familiar insulation overlap method 
of localizing a fault in a single cable appears 
to have been discarded chiefly on account of 
the difficulty in obtaining reliable results, ow- 
ing to the variation of the resistance of the 
fault during the interval between the inter- 
dependent tests at the two ends. This defect 
was aygravated to a great extent by the man- 
ner of proceeding generally adopted. ` 

The employment of the Wheatstone bridge 
seems to have been universal, and the arrange- 
ments invariably made for obtaining the two 
sets of inter-dependent observations were also 
defective—the common practice being for one 
testing station to take a series of tests from 
which the apparent best were selected or an 
indiscriminate average was made, to be calcu- 
lated in combination with another average 
similarly established at the co-operating sta- 
tion. It is obvious that such observations can 
have only a chance and uncertain connection 
with each other, especially when the delay, 
disturbance and difficulty experienced each 
time in balancing to a greatly and rapidly 
varying fault-resistance, or a changing earth- 
current are taken into consideration. 

Alternate single measurement is a step in 
advance, but little or no substantial advantage 
is gained so long as the delay and disturbance 
on the cable, caused by discharging, recharging 
and rebalancing after each test, are not elim- 
inated, and so long as the system of striking a 
mean of such readings is followed. 
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It is clear that only one pair of readings— 
composed of a single reading taken at each 
end—can bear any near or certain relation to 
each other, therefore no others can have a 
connective value in the calculations; in fact, 
they only depreciate those which are distinctly 
correlative. 

By adopting the substitution method of 
measurement, and arrang.ng so that the first 
observer shall take a reading at a given mo- 
ment, then leave bis end of the cable insu- 
lated, instead of allowing it to earth and dis- 
charge, so that the second observer shall be 
able to obtain a reading almost immediately 
afterwards, most of the above-mentioned ob- 
jections disappear and the remainder are mini- 
mized. 

Let K press down his key at a suitable time 
and note the deflection at a prearranged mo- 
ment (clocks being previously synchronized to 
& second or less), then instantly release his 
key. Atthe latter moment x! will apply his 
current and take a reading as quickly as pos- 
sible. The two results thus obtained form a 
distinct calculable pair, or set, and similar 
pairs can be repeated as often as desirable. 

With synchronous timing the small con- 
denser c 1s not strictly necessary, but by caus- 
ing a slight impulse on the respective galvan- 
ometers it has the advantage of enabling the 
operators at each station to see when the other 
applies or discontinues his current. 'The ad- 
vantages of this method are: 
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No equilibrium has to be obtained often a 
very troublesome matter. 

The instantaneous insulating by k, after his 
test, enables K! to obtain a reading without 
loss of time. 

The galvanometer unsteadiness, fault dis- 
turbance and necessity of recharging the 
cable—as caused by earthing instead of insu- 
lating—after each test being avoided, the com- 
plementary observation can be made with much 
greater rapidity and certainty. 

The residue of k's current in a and b being 
free to escape only by way of the fault, tends 
to keep the latter constant (without further 
polarizing it, owing to the momentary fall of 
potential on the disconnection of x's battery) 
until the current of x! comes into effect. 

It is assumed that the fault would be ap- 
proximately centralized by inserting resistance 
at the shorter end of the cable, and that due 
precautions with regard to the presence of 
earth current and reading to cable zero would 
be observed. For this purpose it would be con- 
venient to connect by means of a key the ter- 
minals of the condensers, c (K“). 

— ee Ü·ʃ.en 


TRADES TRAINING FOR NON-TECHNI- 
CALLY EDUCATED MEN.* 


BY PROF. B. V. SWENSON, 
Assistant Professor of Electrical Engineering, University of 
Wisconsin. 

The State University is under obligations to 
the commonwealth which are not felt by edu- 
cational institutions of independent endow- 
ment; created by the State, supported by the 
people of the State, its advantages and influ- 
ences should be made as far-reaching as 
possible. | 

As an example of the dissemination of trades 
knowledge among the people of the State, may 
be cited the work now being carried on in agri- 
culture and its allied industries. For a number 
of years short courses in agriculture, animal 
husbandry, dairying, etc., have been given to 
practically all those who have had the ambi- 
tion to acquire such knowledge. During the 
past fifteen years there has been an ever 
increasing demand from those engaged in other 
industrial pursuits, for trades training applic- 
able to their special needs. To meet this 
demand there has been established at the 
University of Wisconsin a school for appren- 
tices and artisans, which opens July 1, the first 
session to continue six weeks, The plan of this 
school, which originated with Dean J. B. John- 


son, has been worked out and will be carried on ` 


under the direction of the College of Engineer- 
ing. 

That there is a great need for training of this 
character is clearly shown by the large enroll- 
ment of the correspondence schools. These 
schools have exerted a powerful influence in 
assisting men to study along their own and 
other lines of work. 

The school of apprentices and artisans, while 
bearing in its courses of study some relation to 
those of the correspondence schools, is not in 
opposition, but should rather be considered as 
supplementary to the latter. From the nature 
of their instruction the correspondence schools 
cannot give shop or laboratory practice, but 
persons attending the school for apprentices 
and artisans, and having a fair knowledge of 
the theory of certain lines of practice, may 
spend their entire time in the shops or labora- 
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tories if they choose, and so put into practice 
or prove experimentally thescientific principles 
learned from books or from the correspondence 
School Another great advantage of the new 
school is that of personal instruction, under 
which system many points can be brought up 
in discussion which would not appear in writ- 
ten correspondence. 

As an illustration, the central station man, 
who, by means of correspondence instruction, 
or otherwise, has become familiar with methods 
of testing, could bere perform the experiments 
relating to them and become proficient in the 
use of the necessary instruments. If he has 
not had the preliminary instruction he can 
obtain both this and the instrumental practice 
during his course, and he would also have the 
opportunity of devoting a portion of his time 
to other subjects likely to be of value to him, 
such as mechanical drawing, transmission of 
power, or experimental work relating to en- 
gines and boilers. 

The School of Apprentices and Artisans has 
been established for the benefit of machinists, 
carpenters, sheet metal workers and elec- 
tricians; stationary, marine and locomotive en- 
gine men; shop foremen and superintendents; 
superintendents of water works, electric light 
and gas plants, power stations, factories and 
large office and store buildings; for business 
men interested in technical affairs and for 
young men who wish to qualify themselves for 
such positions, For these employments the 
full four years’ professional course in engi- 
neering are not required, and yet to satisfy the 
present demand on this class of men it is neces- 
sary for them to obtain a certain amount of 
technical knowledge. Inthe case of appren- 
tices the purpose of the scbool is to give them 
a theoretical and practical instruction in the 
line of their trade, wbich they would not get 
in the shops, but it is not the purpose of the 
school to give the shop practice which they are 
expected to receive inserving their apprentice- 
ship. 

The machine trades lie at the basis of all 
manufacturing, and superiority in these very 
largely sustains our modern prosperity. The 
practical abandonment of the apprenticeship 
System also, as the result of the very general 
adoption of labor-saving machinery, and the 
common practice of confining a workman to 
the operation of a single type of machine, 
leaves our young men with no means of acquir- 
ing'that wide and thorougb knowledge of the 
machinists’s trade which formerly they could 
obtaln in the workshops by a long apprentice- 
Ship. For these reasons some new kind of in- 
dustrial education becomes imperative. Some 
examples may serve to illustrate the advantages 
to be derived in special cases. 

A person may be employed in connection 
witb, or have an interest ina manufacturing 
business, without having had training or ex- 
perience in mechanical matters. Ile would be 
able to obtain an insight into the general prin- 
ciples and operation of machinery, engines, 
boilers and electrical or other apparatus. 

A man in charge of oremployed in anelectric 
plant would have an opportunity to become 
familiar with the use of electrical measuring 
instruments and with methods of electrical 
testing. He would also have opportunities for 
experimental practice with the indicator, cal- 
orimeter, and other instruments used in the 
testing of engines and boilers; such knowledge 
would enable him to operate his plant more 
elliciently, and therefore more economically. 
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An expert machinist may desire a knowledge 
of mechanical drawing in order to fit bimself 
asa designer. His needs would be met by the 
courses which have been provided in mechani- 
cal drawing. These few illustrations serve to 
show the scope of this new school. 

The following departments of work are "pre 
vided for in the current session: 

1. Course in 8team engineering. 2. Course 
inapplied electricity. 3. Machine design. 4. 
Materials of construction and mechanical 
transmission of power. 5. Shop work. 

— ——— 


COAL AND ASH CONVEYING GEAR.“ 


BY R. A. CHATTOCK, 
City Electrical Engineer, Bradford. 

The question of dealing with coal used in 
electric generating stations is one of the most 
important that presents itself to the electrical 
engineer and of almost as much importance is 
the question of disposing of the ashes that are 
produced by the boilers. Taking the average 
of a number of works the cost of the coal works 
outat.71d. per unit, and this represents 46.6 
per cent. of the average works cost per unit. 
Ina station producing 5,000,000 units per annum 
this means an expenditure of £14,791 per an- 
num, or at an average rate of 128. per ton, a 
consumption of 24,652 tons per annum. The 
cost of conveying and handling this coal varies 
between very wide limits, according to the 
distance it bas to be taken, the height to which 
it has to be raised, and the means at disposal. 
AS a rule coal contracts are drawn up to include 
the cost of cartage into the generating station, 
and it is consequently somewhat difficult to 
give an exact figure for this item. A charge of 
6d. per ton for cartage from an ordinary rail- 
way siding for a distance of half a mile is how- 
evera fair estimate. This represents an an- 
nual cost of about £616 on the above quantity 
of coal. 

If it is possible to put ina conveying appar- 
atus that will take the coal direct from a rail- 
way or water siding and deliver it to the 
generating station, and if theannual charge on 
this, represented by say 10 per cent. on the 
prime cost of the apparatus, does not exceed 
the above amount, it is certainly worth while 
toadopt this principle. If, however, the dis- 
tance is great between the siding and the 
station, and cost of the apparatus excessive, it 
is better to have the coal carted to the 
generating station and distributed in the coal 
bunkers by means of a local conveying appa- 
ratus. 

Horse traction for cottage purposes is a very 


unreliable means, especially in winter time . 


when the frost is on the ground and when it is 
very important that there should be no inter- 
ference with deliveries, and on this account, 
and also that the cartage may be under the 
direct control of the station engineer, a more 
reliable means should be provided. 'This may 
be effected by means of motor driven-trolleys, 
each capable of holding about five tons, so con- 
structed that they can be backed under the 
coal drops of a railway siding or under the 
cranes used to unload a barge, and arranged 
so that they can be tipped into convenient 
hoppers in the generating station. Such 
vehicles can travel at a speed of eight miles an 
hour, and when not used for coaling purposes 
can be utilized for conveying cable drums or 
other heavy gear about the town. They should 
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‘which can be opened when necessary . 


be preferahly steam-driven, and can be pur- 
chased for £500 or £600 each. 

Once the coal has reached the station the 
question of the most convenient means of 
storage presents itself to the engineer. The 
minimum amount which should be stored in a 
station is a 100 tons for every 1,000 ibp. in- 
stalled, and this amount can be conveniently 
contained in overhead . bunkers placed above 
the boilers. It is, however, desirable to store 
four or five times this amout if possible, and to 


‘effect this an auxiliary coal store is necessary. 


This must obviously be placed outside the 
boiler house. It should be near the ground 
level and connected to the overhead store by 
means of conveying and elevating machinery. 
The coal store or bunkers, whether overhead 
or on the ground level, may be constructed of 
brick or iron work. The flooring should be 
sloped at an angle of 45 degrees to points in 
the center, from which distributing shoots can 
be taken either to supply the boilers or the 
conveylng apparatus. 'The maximum depth of 
the coal stored in such bunkers should not ex- 


.ceed 10 feet. If this is exceeded the coal is 


liable to become overheated and to catch fire. 

The construction of the bunkers, including 
the roof-work, should be entirely of non-com- 
bustible material, and fire hydrants should be 
placed in accessible positions. In an auxiliary 
coal store it is usual to have a conveyor running 
over the top of the store and returning under- 
neath it. By means of this the coal can be col- 
lected from the points where it is discharged 
from the carts and can be distributed in the 
store. If it is desired to draw coal from this 
store the return half of the conveyor, which 
runs beneath 1t, can then be fed by shoots, and 
arranged so that it will deliver to an ele, 
vating apparatus. The elevating apparatus 
should take the coal to the level of the coal 
bunkers over the boilers, and it should be 
possible to feed this eitherfrom the auxiliary 
coal store or direct from the carts. After the 
coal has been elevated to the desired height it 
can then be distributed in the overhead bunk- 
ers by means of another conveying apparatus, 
and from these bunkers it should be fed to the 
boilers through shoots, which should be fitted 
with controlling valves. 

There are many forms of conveying appa- 
ratus and I will endeavor to describe those 
most in use, and point out their advantages 
and defects. 

The worm type of conveyor consists of a 
worm or screw which revolves in a semi-circu- 
lar trough. Thecoal is fed into one end of 
this trough and is gradually pushed along by 
means of the worm; it isallowed to fall 
through doors in the bottom of the trough, 
This 
apparatus can only deal with small coal, and it 
is very liable to get out of order owing to 
to lumps of coal becoming jammed between 
the worm and the trough. Tbe power taken 
by this apparatus is also excessive owing to the 
friction between the worm and tbe coal, and 
between the coal and the sides of the trough. 

. The chain type of conveyor consists of a 
chain formed of lines of bar-iron riveted to- 
gether; this is dragged along a flat-bottomed 
trough having doors on the underside; the 
chain passes over a sprocket wheel which 
is driven by gearing, and is dragged along the 
trough pulling the coal with it. This con- 
veyor is less liable to get out of order than the 
worm conveyor, but the friction between the 


chain and the trough and the coal and the 


trough is excessive. Another objection that 
this conveyor has is the fact that the rivets in 
the chain, which form the pins on which the 
links turn, are buried in the coal, and in time 
these and the holes in the links become worn 
and cut away; the centers of tbe links con- 
sequently become elongated and the chain 
does not gear properly with the sprocket 
wheel. The life of such a chain is not more 
than from three to four years. 

The push-plate type of conveyor was devised 
with the idea of keeping the chain itself out 
of tbe coal. The chain of this conveyor runs 
on rollers above the trough, and attached to it 
are a series of rectangular plates which dip 
down into the trough and push the coal along 
as the chain is dragged forward. This is a 
better form of conveyor than the last, but it 
bas the same objection owing to the excessive 
power absorbed in the friction of thecoal when 
balng dragged aloag tbe trough. 

The band type of conveyor consists of a 
broad endless india-rubber or fiber belt, from 
18 inches to 24 inches in width, running over 
pulleys at either end, and supported by rollers 
throughout its length. These rollers are 
shaped or inclined so as to cause the belt to 
sag in the center and so prevent the coal from 
falling off. In order to discharge the coal from 
the belt the latter can be tipped on one side at 
any desired point, and the coal will-fall off the 
other side, or the coal may be scraped off by an 
inclined scraper placed at any point. This 
form of conveyor takes less power to drive, and 
there is no power absorbed in friction as de- 
scribed in the previous types. This type of 
conveyor has the advantage of being about the 
cheapest In first cost, and rubber belts such as 
these have been known to last from ten to 
twelve years, and even then to be ina very fair 
condition. The working parts of tbe appa- 
ratus can be lubricated, preferably by means 
of grease. 

The steel trough conveyor is composed of a 
number of steel plates, which are usually 
turned up at the edges, and which are fixed to 
the links of an endless chain. The chain may 
be run on rollers or may be fitted with small 


flanged wheels, which run on a tramway. The 
plates are so arranged that when the chain is 


approximately ina straight line they form a 
continuous trough, which travels along. The 
coal, which may be of any size, is fed on to 
this trough and carried along by it to any de- 
sired point, where it can be discharged. It has 
the advantage that the working parts of the 
chain are kept away from the coal dust, and 
there is no power absorbed in friction, the coal 
being carried along bodily. The conveyor is 
not, however, adapted for the convenient dis- 
charge of the coal at any point along its route. 
The return chain also Is useless, 

All the above types of conveyors can only be 
used for conveying coal approximately horizon- 
tally, and if used for elevating they should not 
be run at a greater angle than 30 degrees with 
the horizontal. 


Another type of conveyor that is being ex- 
tensively adopted now is one In which the coal 
is conveyed by buckets which are hung on an 
endless chain. These buckets always hang 
vertically, and in this way the conveyor can 
be used either for conveying horizontally or 
elevating vertically, or at any desired angle. 
The chain itself is fitted with small flanged 
wheels, which run on an ordinary tramway 
composed of T section rails. Where it is 
necessary to change the direction of the mo- 


e 


tion from conveying horizontally to elevating 
vertically, curved rails are fitted to effect this. 
The chain is a double link chain on each side of 
the buckets, and the driving is effected by 
means of toothed wheels or pawls, which en- 
gage with distance blocks fixed between the 
double links. This conveyor can only run in a 
Straight line when moving horizontally, but 
the direction of the motion may be changed to 
one at right angles if desired, where the chain 
18 ascending or descending vertically, by allow- 
lug the chain to twist where it i8 hanging free. 
The buckets are fllled by means of funnel 
shaped spouts which fit into them as they pass 
along, and each spout allows just sufflcient coal 
to enter in order to fill the bucket. 'This con- 
veyor takes very little power to drive it, as 
there is only the friction in the wheels to over- 
come and the dead weight of the coal to be 
raised. It is so free that the weight of the coal 
in the ascending buckets is enough to cause the 
chain to run backwards if the driving power is 
taken off, and means have to be taken to pre- 
vent this by using aratchet and pawl. The 
working parts are protected from contact with 
the coal or ash dust, and in consequence havea 
maximum life. The buckets can be tipped 
at any desired point by means of a lever engag- 
ing with a pin on theside of the bucket. This 
conveyor can be used both for coal and ashes if 
it is arranged to travel over the coal bunkers 
and under the ash pits of the boilers, and in 
this way the cost of installing two conveyors 
and special elevating gear is obviated. 

Another type of conveyor and elevator that 
may be employed is as follows:— 

A long girder of H section issupported at any 
desired height by means of lattice framework 
and tie rods. On this is fitted a trolley which 
cin be pulled backwards and forwards by a 
wire rope; on this rope is a pulley with a hook 
attached, and at certain points this hook can 
be lowered to the ground level, where a skip, 
holding about a ton of coal, can be attached to 
1t. Theskip 1s then raised, and when the book 
is brought to the level of the girder it is 
gripped by the trolley, and the whole is trav- 
eled along; the skip can then be tipped at any 
desired point. 'The motion is then reversed, 
the skip brought back again, lowered, un- 
hooked, and a fresh skip attached. In this 
method it is necessary to fill the skips by hand; 
they can, however, be emptied at any desired 
point. 'The working parts are kept free from 
coal and ash dust, and the apparatus does not 
take an excessive amount of power to drive. 

Turning now to elevators as distinct from 
conveyors. The most usual type adopted is 
that having an endless chain, which passes over 
pulleys at the higher and lower level, and has 
buckets fixed to it. These buckets dig into the 
coal at the bottom end, in what is called the 
boot of the elevator; they carry the coal to the 
top, and as they turn over the top pulley they 
discharge the coal down a shoot, which, as a 
rule, feeds on to a conveyor. This form of ele- 
vator takes a considerable amount of power to 
drive it, and it has the disadvantage that the 
working parts of the chain come into contact 
with the coalor ash dust, and in consequence 
wear takes place. 

For unloading coal from a barge the best 
form of elevator is an automatic grab which 
can be attached to a crane. "This, while open, 
can be dropped into the coal, and as soon as 
the lifting chain begins to pull, the grab closes, 
digs into the coal and fills itself. It can then 
be lifted to any desired height and discharged 
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into a hopper, from which the coal can be 
taken by the conveyor. If desired each grab 
can be weighed, and an automatic register 
kept of the weight. 


Conveying and elevating apparatus is pecu- 
liarly liable to breakdown, owing to the rough 
nature of the work it has to do, and inorder to 
guard against the serious results which a 
breakdown may entail during the heavy winter 
loads, some duplicate means should be provided 
for getting coal into the station and for getting 
the ashes away from it. Owing to the high 
initial cost of a good conveying plant it is not 
advisable to Install this in duplicate unless the 
station be very large and the outlay be warrant- 
ed. It would appear best to use some simple 
and effective means, such as a System of light 
tipping trucks which can be run on a tramway 
in the boiler house and which can be filled by 
hand. Such an arrangement of course entails 
a considerable amount of labor, but being only 
a Stand-by, and to be used only in an emer- 
gency, thi8 item cannot amount to very much. 
In some cases means may be provided for tak- 
ing the coal carts themselves into the boiler 
house and dumping the coal on to the floor. 

With reference to ash conveying, the same 
type of apparatus can be used as is employed 
for coal conveying. 

The ashes should not be allowed to interfere 
with the handling of the coal in any way, and 
should, 1f possible, be dealt with ina cellar be- 
low the boiler house flooring. In a boiler house 
contalning a large number of boilers, if the 
ashes are allowed to accumulate, even for a 
couple of days, the whole place becomes so 
choked that it is impossible to work the boilers 
properly, and if there is a large space available 
below the floor the ashes can be allowed to 
accumulate here for several days if it is impos- 
sible to get rid of them. The ashes should be 
taken to an overhead bunker, preferably at the 
end of the boiler house furthest from that at 
which the coal enters, and from this bunker 
they may be fed into carts or trucks by means 
of shoots. It is most essential that they should 
not be allowed to accumulate, and it is quite 
as important to provide duplicate means for 
getting rid of them as it is for getting the coa] 
into the station. 

— —— 


INCANDESCENT LAMP ECONOMY.* 


BY GUT V. WILLIAMS. 


Operating an electric light plant is an indus- 
try which permits of no relaxation of vigilance 
and progressiveness on the part of the man- 
agement if it is desired to keep abreast of the 
times and to get the best returns on the in- 
vestment. So rapidly is progress made that 
even a modern station must constantly adopt 
new methods and ofttimes new machinery. 
Consequently it is not surprising that the in- 
candescent lamp, a relatively small item so far 
as expense is concerned, is sometimes consid- 
ered of secondary importance. Yet it is the 
final transforming device, the arbiter of the 
success or failure of all efforts directed towards 
improving the service. 

An electric lighting plant exists primarily 
for the purpose of manufacturing illumina- 
tion, which is the commodity dealt in. If illu- 
mination is sold at a reasonable price and it is 
Satisfactory to the customers no fault will be 
found with the service, but if it is not there ex- 
~ *Abstract of paper read at the Northwestern Electrical 


1 Convention held at Sheboygan, Wis., June 26-28, 
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ists a just cause for complaint, for short meas- 
ure 18 always a legitimate cause even in an in- 
tangible article. 

The manufacture of stearh power and elec- 
tric current are but successive stages in the 
production of illumination. Efficiency in these 
directions is essential to the economical con- 
duct of the business, but it is not apparent to 
the customer who sees only the finished prod- 
uct, the quality thereof being almost entirely 
dependent upon that of the lamp. In all other 
forms of illumination the quality thereof is al- 
most entirely dependent upon that of the illu- 
minant. 

During the past few years there has been 
but little choice in incandescent lamps so far 
as initial claimed efficiency is concerned ; 3.1, 
3 5 and 4 watt lamps are offered. You choose 
what appears best adapted for present needs, 
and take what you get. 

An incandescent lamp is too often valued 
according to the number of lamp hours derived 
therefrom regardless of initial uniformity of 
candle power, current consumption and candle 
hours. Most of the prominent lamp makers 
may be depended upon to furnish initially sat- 
isfactory lamps, yet many lamps find their way 
to the market lacking in even this essential. 
A series of recent tests are presented to illus- 
trate this: 

Test No. 1.—Selected at random from a lot 
of 16 c.p. 110 volt 3.1 watt lamps and tested at 
their rated voltage: 


C. P. Watts. 
. 50 
7, | NENNT 55 
C xe: 50.2 
I 72.1 
S 60.6 
Average 17.1............ 57.58. .3.37 w.p.c. 


Test No, 2.—Selected at random from a lot 
of 16c.p. 110 volt 3.5 watt lamps, tested at 
rated voltage: 


C. P. Watts. 
115.20. needs 11.8 
1,20 scd E EE 62.8 
15:25. ot es pov ege 67.7 
F 68.2 
„ 67.1 
S 73.7 
Average 16. 8ũ6.ü8ü88 TO .....4.1 w. p. c. 


The conditions shown by the above tests are 
not frequently met witb now, another method 
having been adopted to secure the same re- 
sults, as shown in test No. 3, selected at ran- 
dom from alot of 16 c.p. J11 volt 3.1 watt 
lamps: 


C. P. Watts 
14.0 1o re 49 
7˙§³ĩ% 8 49.5 
145 i IAS 49 
o 3s 49.8 
Average 14.06............ 49.33....3.5 w.p.c. 


Test No. 4.—From a lot of 16 c.p. 105 volt 
3.5 watt lamps: 
C. P. 


Watts 
l1l;25 2459 SERVA 58 
Ihe E T T 54 
1777133 ͤ Sistas 54 
Average 10.838. 55. 3. . . . 6. 1 w. p. c. 


It will be noted that the total watts con- 
sumed by these lamps would not be excessive 
were they of full candle power, but it is exces- 
sive for the amountof light actually delivered, 
A wattmeter would not detect this fault in the 
third and fourth lots but would in the first and 
second. 

It is not meant to convey the impression that 
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all lamp makers impose upon their customers 
in this manner, yet it is done more frequently 
than is generally believed. The only sure 
check is for every company to equip itself with 
a first-class lamp testing outfit. It is not ex- 
pensive and is really a necessity. 

A standard portable voltmeter and an am- 
pere or wattmeter should be possessed by 
every electrical station. The photometer 
alone would be devoted exclusively to lamps 
and can be had at an exceedingly low price, 80 
cheap in fact that no company can afford to be 
without one. The immediate result of persist- 
ently photometering all lampsis shown in Test 
No. 5, selected at random from a lot of 16 c.p. 


110 volt 3.1 watt lamps: 
C. P. Watts. 
o oes 49 
S te 48 
10.0: duse tete Eds 48 
10:20. / (( 49 
E a a Ephes 50 
Average 16.33 ............ 49.8...3.05 w. p. C. 


From the statement made with reference to 
the initial efficiency of lamps it might appear 
that no advance has been made in the art of 
lamp making, but in fact there have been 
great improvements. The lamp of to-day has 
a better candle power curve and is more uni- 
form and when operated under similar condi- 
tions will give better service than its prede- 
cessor. 

It is unreasonable to expect the best results 
from lamps operated on a fluctuating voltage, 
particularly if the fluctuations carry the volt- 
age above normal. They will doubtless stand 
2 or 3 per cent. increase, but the result will be 
shorter life and fewer candle hours. The fol- 
lowing table shows the effect of increased volt- 
age upon the candles, total watts, watts per 
candle and life of the 3.5 watt lamp: 


Per cent. Per cent, 

voltage. C. P. Watts. W.P.C life. 
100 16 56 35 100 
101 17 57.2 3.31 81.5 
102 17.9 58.4 3.26 67.8 
103 19 59.6 3.14 65.6 
104 19.9 60.9 3.06 48.2 
105 21 62.2 2. 96 40.2 
106 21.8 63.5 2.9 30 


The contrast between anew lamp and one 
that has burnt a few hundred hours is very 
slight when operated at normal, but becomes 
more marked as the voltage increases. In- 
crease in the voltage to give a good light itself 
defeats the end most desired. Though the 
lamp will burn brighter at first after a short 
while the candle power curve shows a marked 
decline and soon falls below that of a normally 
operated lamp, so that during the latter part 
of the life it is really dimmer. 

It is also erroneous to assume that a lamp 
burnt on a fluctuating voltage will give the 
best results even though the average of the 
voltage is the same as the normal voltage of 
the lamp. 

As is well known all lamps gradually lose 
their brilliancy almost from the moment they 
are put into service. A lamp’s value is deter- 
mined by its watts per candle power and 
candle hour area, or in other words, by the 
amount of light derived from the current con- 
sumed. 

The current consumed by a lamp during its 
life is worth ten fold more than the lamp 
iteelf. It is estimated that the cost of free 
renewals will not exceed 15 per cent. of the 
total expenses, 80 we mayassume the 85 per 
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cent. representing fuel, labor and mainte- 
nance is the cost of the electric current, all of 


which is consumed in the lamps for the pro- 


duction of light. Is it not of importance then 
to know what is received for the greater part 
of the expense account? For this the use of a 
photometer is essential, and should be a part 
of the regular work of every station. 

Unfortunately it is not, and inconsistent as 
it may seem there are those who doubt the re- 
liability of the photometer, while insisting 
Strenuously that they want correctly rated 
lamps. 

It is argued that the personal equation 
enters into the work with a photometer to such 
an extent as to render it almost impossible 
for two workers to agree, and that under the 
very best of conditions only approximate re- 
sults can be obtained, consequently there is 
little satisfaction in working under the condi- 
tions ordinarily prevailing in a central station. 
Further, that as a number of factories furnish 
satisfactory lamps without being checked up 
they will continue taking their chances, par- 
ticularly as their employes are usually busy on 
other work which appears to yield a better 
and more immediate return. 

Admitting that absolutely exact work can- 
not be done, we know that the photometer is 
exceedingly reliable, and by using an incan- 
descent lamp for a working standard and exer- 
cising proper care, the percentage of error 
will be negligible, especially where compara- 
tive tests only are made. 

That it is impossible to secure ideal condi- 
tions for testing lamps in the ordinary cen- 
tral station is also admitted. If the refine- 
ments of alamp are to be brought out, it is 
better to have the work done in a laboratory 
equipped for the purpose, but ordinarily it is 
more important to learn what results are being 
secured under the prevailing conditions. This 
wil show wlíat the customers are actually 
getting. 

If the test shows the lamps to be unsatis- 
factory the trouble may be looked for in the 
voltage regulation, in the lamps, or in both. 
In testing not only should different makes and 
types be tested, but also lamps of different 
voltages and efficiencies. It is frequently 
more desirable to make the lamp fit the volt- 
age, than to change existing voltage condi- 
tions. Particularly is this so if the voltage 
bas been carried above normal, because, were 
it reduced the old lamps on the circuit would 
burn so dimly as to make it necessary to replace 
them. Therefore it is better to determine 
just what lamps are best suited for the service 
and adopt them. By exercising great care in 
making these tests it will be possible in many 
instances to find 3,1 watt lamps so satisfactory 
that their use would be warranted. 

The useful life of a lamp is determined by 
the number of hours it burns before losing 20 
per cent. of its rated initial candle power. A 
simple method for determining the candle 
hour area is to multiply the average candle 
power by the number of hours in its useful 
life. 


Until quite recently the highest efficiency 
offered in 220 volt lamps was 4 watts per candle 
power, but now an exceedingly satisfactory 3.7 
watt lamp is offered and recommended for 
general use. The filament of this lamp is un- 
anchored. The useful life is about 650 hours 
and the area about 10,000 candle hours. 

There is not nearly as much trouble in sys- 
tematic lamp testing as is generally supposed. 
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For a medium or small station an average of 
30 minutes per day or 3 hours per week will 
usually suffice. If 10 per cent. of the lamps 
received are measured initially a criterion of 
the entire lot issecured. If they are accept- 
ed one lamp from each barrel should be placed 
in life test and another as nearly as possible 
tbe same initially, preserved against the acci- 
dental breakage of the testlamp, when the test 
may be started again with this second lamp. 
The readings may be taken after every 100 
hours! burning, the candle power curved, 
plotted and the area calculated. 

A suitable test rack may be placed at some 
convenient point where it is possible to keep 
an accurate account cf the hours of burning. 
As the object is to learn the area delivered to 
the customers it is neither necessary nor desir- 
able to make an effort to deliver a more 
uniform voltage to the test lamps than to those 
in regular service. 

By testing different makes of lamps in this 
manner it will soon be determined which is 
the most satisfactory for permanent use. The 
most satisfactory results secured from each 
test (if there are several lots) may be adopted 
as the standard for comparison. This standard 
may be changed from time to time as better 
results are secured. 

This will place the lamp maker in a position 
to compete onthe basis of the merit of his 
lamps and an incentive is offered for greater 
effort on his part to improve the quality there- 
of. By constantly demanding a better lamp 
than heretofore received, and what is more im- 
portant, knowing when it is received and being 
willing to pay for it, will soon bear fruit. 

There is no reason why lamps should not be 
bought on the basis of their true worth rather 
than as simply 80 many glass bulbs, brass bases 
and filaments. In buying a boiler, engine or 
dynamo 1t is not customary to call for so many 
pounds of iron, steel, copper and brass. Effi- 
ciency and service is required and considered 
of first importance, and any increase in effi- 
ciency will command a premium. This has 
been productive of good results, as an ordinary 
etficiency of 95 per cent. in an engine or dyna- 
mo will witness. The efficiency of an incan- 
descent lamp is at best not above 5 or 6 per 
cent., 80 that there i8 room for improvement 
without splitting hairs. 


— — . —— — 


El ctrically Driven Public Carri ages in 
Paris. 


Electrically driven public carriages in Paris 
are not a brilliant success and one of the princi- 
pal reasons for the bad results is certainly due 
to the high fares and the 8mall number in use. 
It has even been announced that they are to 
be withdrawn from service, but this arose 
only through a suspension of the service to 
provide for improvements, for justly the ac- 
cumulators employed by the company would 
only drive the carriages 44 kilometers without 
relays. On account of the charging station 
being situated at Aubervilliers, distant 5 kilo- 
meters from the center of Paris, there prac- 
tically resulted only 34 kilometers of actual 
service from each charge, because 10 kilometers 
were taken up in going and coming from the 
charging station. The available distance ser- 


vice did not permit of a commercial profit 
from the undertaking. 'l'he equipment is go- 
ing to be changed very soon by employing a 
new battery, which the company is at present 
engaged in installing. It will permit of a 90 
kilometer run without recharging. The actual 


number of carriages in service is 100. 
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THE PREVENTION OF ACCIDENTS ON 
ELECTRIC TRAMWAYS. 


The numerous fatal and other accidents to 
persons which have occurred in connection 
with the operation of electric tramways in 
different towns in Germany, and to some ex- 
tent in Austria, during the past few years, 
says the Engineer," London, have at last en- 
gaged the attention of the Governments of 
those countries with the object of means being 
devised for the prevention of such occurrences 
in the future. As far as Germany is concerned, 
the question of protecting the public from the 
dangers of electric tramways is not new, since 
it has been under consideration for a long 
time in various parts of the country. In Ham- 
burg, for instance, the city authorities, as long 
ago as the year 1897, appointed a committee to 
investigate the subject, and after delibera- 
tions and experiments extending over three 
years, the committee was able to present its 
report at the end of January of the present 
year. Thereport, which can scarcely be re- 
garded as a satisfactory document, submits 
that no useful protective appliance for tram- 
cars has yet been brought into existence. It 
appears that the committee made tests with 
allavailable kinds of apparatus, but came to 
the conclusion that none of them fulfill the de- 
sired object. 'The report includes in this con- 
demnation the protective device introduced in 
Hanover, upon which considerable anticipa- 
tlons had been based. In this connection a 
comparison of the tramway network in Ham- 
burg and Hanover shows that the former is 
three times more comprehensive than the lat- 
ter, and yet the fatal accidents due to tram- 
way working in Hanover during 1899 were 
more numerous than in Hamburg, where no 
special protective appliance is in use. The 
only suggestions contained in the report are 
that the number of cars in the congested 
thoroughfares should be reduced, and that 
the publicshould be requested to exercise more 
caution in the streets. 

Whilst this inconclusive report was in course 
of preparation the German Government, in 
consequence of the many accidents in Berlin, 
authorized the Minister for Public Works and 
the Minister for the Interior to convene con- 
ferences of representatives of the police and 
other supervising authorities, and of the Ber- 
lin Tramway Company, in order to discuss the 
position of affairs. After various sittings the 
Government authorities soon arrived at a de- 
cision, and their conclusions were made public 
at the beginning of February. In the first 
place, it is stipulated that some of the existing 
types of brakes shall in a small, and then in a 
greater measure, be applied to the cars in Ber- 
lin, and a Series of experiments conducted 
with them. Secondly, the company is to sub- 
mit proposals for preventing a passenger, on 
Stepping on to the rear platform of a motor 
car, from falling in the space between the mo- 
tor car and the trailer, and thus being run 
over by the latter. It is further suggested 
that the speed of the cars should be somewhat 
reduced, especially on rounding curves, at 
street crossings, and where children are play- 
ing in groups, that special attention should be 
paid to the instruction of thecar drivers in 
the performance of their duties, 

This is the position of affairs in Germany; 
but in Austria, where electric tramways have 
not developed to the same extent as in the 
former country, the question of street acci- 
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dents has as yet not occupled much attention. 
It should, however, be noted that the Austrian 
Government has decided, in the case of the 
Vienna company for the working of the muni- 
cipally-owned tramways, only to grant permis- 
sion for the construction of other electric 
tramways when the company has adopted pro- 
visional protective appliances for the preven- 
tion of accidents on the existing lines. The 
testing of various apparatus is, therefore, now 
being carried out officially at a considerable 
cost to the company. 
—ä— — À— 


LONDON NOTES. 


[From our London Correspondent. ] 


English Trolley Lines and Electrolysis. 


Quite recently there has been an organized 
movement on the part of English gas and water 
companies to get certain clauses inserted in 
powers for new tramway schemes protecting 
their interests against the electrolytic corro- 
Sive effects of the return current. They have 
received distinct support from several leading 
electrical professors, among them Professors 
Ayrton, Perry and Dewar; but against their 
application, the great strength of the electrical 
engineering industry, and in particular of 
those interested in traction development, bas 
been produced. If the requests of the water 
and gas authorities had been granted, electric 
tramway development would have experienced 
a setback, inasmuch as all new schemes brought 
before the public for investment would have 
hanging over them, as a sword of Damocles, an 
indefinite future responsibility and financial 
liability. The practical side of the evidence 
given before the Parliamentary Committee 
which has been considering the matter, was to 
the effect that underground pipes are ade- 
quately safeguarded by existing Board of Trade 
regulations. Prof. John Perry considers that 
insulated returns should be employed by the 
London United and other tramway companies, 
and he estimates the cost of this at £400 or £600 
beyond the present outlay per mile of line. 
The committee has now come to the conclusion 
that there is no real reason for granting the 
companies any further protection. The decision 
is important as other companies in the prov- 
inces had undertaken to abide by the ruling 
in the London United Tramway Company’s 
case. The view of Sir W. H. Preece is that the 
present regulations are sufficient, but that 
there should be more Board of Trade inspectors 
appointed to see that they are carried out. 

Professor Ayrton, F. R. S., à past president 
of the Institution of Electrical Engineers, said 
that it had been urged that the Board of 
Trade regulations, if complied with, would 
prevent the destruction of pipes occurring at 
the rapid rate at which it had occurred in 
America; but there was nothing in these regu- 
lations to prevent current being sent by elec- 
tric traction through pipes and considerable 
damage being consequently caused. Investiga- 
tions with regard to two gas-pipes at Liverpool 
in a street where electric trams had been run- 
ning since November, 1898, showed that, 
although one was laid in August, 1899, they 
were both affected by electrolytic action. He 
maintained that iron might be eaten away if 
laid in sand moistened with saltish water, 
even when the pressure of the electricity was 
far less than that allowed by the Board of 
Trade. They made a test of the currents on 
Saturday and Sunday, working from 10 o'clock 
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P. M. to 4 A. M. While the trains were running 
they found from 130 to 140 amperes of electric- 
ity in the four rails. Asthe cars stopped the 
current became less and less. At 2.30 A. M., 
when everything was shut down for the night 
at the generating station, there was a current 
in the rails of 20 amperes. That was very 
startling as everything was shut down If the 
current was due to natural eauses it was 
obvious that it would not merely operate be- 
tween Chiswick and Kew, so they went west 
towards Brentford. They found, as they pro- 
ceeded, that the current became less and less, 
and that it flowed in the opposite direction. 
They, of course, were of the opinion that if the 
current was due to ordinary natural causes 
they would find it inthe pipes. They hada 
hole made in the Chiswick-road, near the fire 
station, at 3:30 on Sunday morning and tested 
the water and gas pipes and found practically 
no current passing through them. The con- 
clusion he came to as the result of his experi- 
ments was that the current flowed from the 
generating station east, west and north; he 
found that the night current was one which 
affected the pipes of the water and gas com- 
panies, but that when the cars were running in 
the day time there was a current running 
through the pipes. 

Prof. Dewar stated that the only effectual 
protection against electrolysis would be to 
have insulated returns. The protection would 
be increased as the currents circulating in the 
pipes were diminished. It would not be easy 
to ascertain the origin of thecurrents circulat- 
ing in the pipes. Legal power to suspend the 
working of the tramways for a time to make 
experiments would be necessary. If that were 
done they would indicate who was the author 
of the mischief. 

The regulations should insist on far less cur- 
rent being allowed to circulate in the pipes. 
They could still work the tramways. Each 
diminution in the quantity would be a nearer 
approach to an insulated return. 


PARIS LETTER. 


Special Correspondence of ELECTRICITY. 


The Electro-Technical Institutions of 
France. 

Schools in electricity have not been organ- 
ized in France except in a very incomplete 
manner up to the present time, and for this 
reason young students in electricity who de- 
sired to receive a practical education were 
necessarily sent to special schools established 
in foreign countries, especially those of Bel- 
gium and Switzerland. At the present time 
thesituation has been much improved. Among 
the technical establishments attached to the 
colleges, or to the universities, have been in- 
dustrial electrical laboratories where electro- 
technical teaching holds a high position. Be- 
sides the Paris School of Electricity, which 
gives engineering diplomas, the following are 
from the provinces: The laboratory of indus- 
trial electricity established at the Bordeaux 
Faculty of Sciences; another at Claremont; 
a laboratory of industrialelectricity in connec- 
tion with the Faculty of Dijon; an electro- 
technic institute has been annexed to the Uni- 
versity of Lille; another to the University at 
Montpellier; still another special electro de- 
partment with the University at Grenoble, 
and a similar one at Nancy. This last insti- 
tute of electricity has recently been created 
through the help given by the manufacturers, 
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the Consul-General and the Municipal Council 
of that locality. The State will have no more 
than 15,000 francs to pay for its support each 
year, which sum will be used for the professors’ 
salaries. The installation comprises two pa- 
vilions, inclosing a testing laboratory for dy- 
namos, a work-shop, a laboratory for measure- 
ments of precision, a hall for accumulators, 
several rooms for electrical measuring appa- 
ratus, and the ground floor is taken up by the 
engine room and the photometric room. 'The 
library is on the first floor together with a dark 
room and a conference chamber. The object 
of this institute is to furnish electrical engi- 
gineers, who will receive at the end of three 
years a diploma for studies in electro-technies. 
This institute will also be placed at the service 
of manufacturers for testing and measure- 
ments and to those who would desire to conse- 
crate themselves to special researches in theo- 
retical or applied electricity. With all the 
Parisian schools, this institute and the total 
number of other laboratories can very well com- 
pete toadvantage with the instruction secured 
in foreign schools Finally there is to be 
opened at Paris very soon a practical school of 
industríal electricity, at 53 Billiard street, 
which will be especially adapted to meet the 
requirements of individuals who wish to ac- 
quire the necessary useful knowledge to direct 
or construct electrical installations. The 
course of studies will take two years and will 
be of an essentially practical nature, composed 
from the start of courses of study and manipu- 
lations of engines, machines and apparatus, 
exercises in the laboratories and visits to work 
shops. This school is destined to furnish su- 
perintendents for the electric generating ser- 
vice. A course in automobilism has been added 
to this school and it will treat of the construc- 
tion, operation, maintenance and the running 
repairs of automobiles. 


The New Lines of the Parisian Metropolitan 
Street Railway. 

On account of the first success obtained in 
the operation of the first line of the Metropol- 
itan Street Railway, which is 14 kilometers in 
length, running from the Porte de Vincennes 
to the Porte Maillot, and which has carried 
16,000,000 passengers in six months, the officials 
are about to add the second line to the one 
already in operation. ‘This line is made up of 
two sections, the first one, the North Belt, 
running from the Porte Dauphine to the Place 
de la Nation, through the outer boulevards, 
having a length of 11.3 kilometers. There will 
be an underground construction of 5,800 
meters, an overhead line of 2,100 meters, and a 
new underground line of 4,400 meters. There 
will be 25 stations, The second section, or 
South Belt, will have a total length of 11,500 
meters, of which 6,000 will be subterranean and 
5 200 through a viaduct, and it will have 23 sta- 
tions. Work on these two sections will be 
commenced immediately and will be actively 
pushed. — 

The Electric Lighting of Trains by the Com- 
pagnie de l'Est. 

Following the example set by the Compagnie 
du Nord, the Compagnie de l'Est has just in- 
stalled, as an experiment, electric lighting in 
its trains. The Vicarino system is used. This 
system contains a small dynamo operated by 
frictional contact with the axle together with 
an accumulator and an automatic switching 
device for each carriage. When the train stops 
the automatic switch connects the lamps with 


the battery, which latter has a capacity of 60 
to 100 ampere bours; when the car is in motion 
and the dynamo has acquired suficient speed, 
the switch automatically disconnects the accu- 
mulator and connects up the lamps to the 
dynamo; the speed of the dynamo is 1,200 revo- 
lutions per minute, which is attained by the 
average speed of the train. 


The Exposition of Hanoi in 1902. 


This Exposition will be open November 3, 
1902, and in it will be represented France, the 
French Colonies, Chinese India and the coun- 
tries of the extreme East. The ground for this 
Exposition was broken about a month ago. 
The principal palace, which will later be used 
as a museum for Tonkin, will occupy the cen- 
tral position on the exposition grounds and 
will cover 12 hectares; it will have a frontage 
of 100 meters and a depth of 25 meters; it will 
contain colonnades which will form a veranda 
and galleries, The back part of the palace will 
be reserved for the exhibition of industrial 
products. All the industries of the natives, as 
well as the European industries, will be shown, 
power to be furnished by electric motors. All 
the buildings and gardens will be lighted by 
electricity. 


ALBERT L. JOHNSON DEAD. 


The Famous Railroad Man Succumbed to 
an Affection of the Heart—Sketch of 
His Life. 

Albert L. Johnson, the trolley-road owner 
and promoter, died at Fort Hamilton, Brook- 
lyn, on July 3, of heart disease, after a brief 
illness, It is said that be might have recov- 
ered had it not been for the extreme heat. 

Albert L. Johnson, better known as Al. 
Johnson, was born near Helena, Ark., on De- 
cember 24, 1860. Here his father maintained 
& large plantation. At the outbreak of the 
war his father joined the Confederate 


forces and was made a colonel in the Con- 


federate army. When the war ended he re- 
turned to his plantation only to find it deso- 
lated. His slaves had deserted and left him 
impoverished, witbout money to repair his 
damaged property. He abandoned the planta- 
tion and went to Louisville, and here it was 
that Al. and his brother Tom had their first 
occupation.  Al.'s. first position was that of 
errand boy in a small store. When 12 years old 
he obtained employment with the Pullman 
Company, where he received his first instruc- 
tions in the railroad business. In 1876 he went 
to Indianapolis, where his brother Tom was 
superintendent of a street car line, and went 
to work as a conductor. Subsequently the car 
barns burned down, destroying a lot of valu- 
able stock, including most of the horses. Al- 
ways a lover of: horse-flesh he had acquired a 
knowledge of horses which stood him in hand 
at this time, and he was delegated to purchase 
new stock for the road. Later he became fore- 
man of the barns and finally superintendent of 
the road. He and his brother Tom then be- 
came financially interested in a number of 
street railway enterprises with W. H. English, 
once a candidate for Vice-President of the 
United States, and gained their original capi- 
tal in that way. 

With this capital they went to Cleveland 
where they inaugurated a new era in street 
railways. Tom was the financial and Al. the 
operative manager, and they remained the 
controlling factors in the Big Consolidated 
Company until about ten years ago, when they 


disposed of their holdings and transferred 
their talents to the East. 

The greatest of Al. Johnson’s exploits in 
the railroad business was the building of the 
Nassau System in Brooklyn about six years 
ago. He experienced considerable trouble in 
obtaining the necessary franchises, the chief 
objection being that bis lines would parallel 
others already operating and that there was 
not sufficient traffic for all. Then when the 
franchises were finally awarded to him, the 
difficulty he had encountered made the obtain- 
ing of money with which to lay tracks and 
purchase rolling stock, a hard task. It is said, 
however, that his brother Tom came to his 
assistance and he was able to make the Nassau 
a great system, much to the annoyance of those 
who had opposed his schemes. About two 
years ago he sold out and he always said that 
the earnings of the company and the large 
dividends paid warranted him in asking a much 
larger price for his holdings than he had 
received. 

Mr. Johnson’s pet idea was to inaugurate a 
tbree-cent fare in Philadelphia, and gradually 
to extend this system to New York. It was his 
intention to build a tunnel from Staten Island 
to Brooklyn, to connect with a tunnel from 
Brooklyn to Manhattan, but he did not live 
long enough to press these schemes. But the 
three-cent fare system, Mr. Johnsonsaid,would 
be the work of his life, and those who knew 
him well believed that he would soon introduce 
the innovation in Philadelphia in connection 
with his great scheme of paralleling every 
Street car line in that city. Already he had 
progressed so far as to give the Widener-Elkins 
syndicate in that city a big scare by gradually 
extending his original line in Allentown, Pa., 
by building or by purchase, until it reached to 
a suburb of Philadelphia, a distance of sixty- 
five miles, and was running his cars at fast 
time and charging extraordinarily cheap fares 
between the towns. At the entrance to Phila- 
delphia his scheme seemed to be blocked and 
it seemed impossible for him to get a franchise 
for the streets of Philadelphia. But this, he 
said, was only a temporary setback, and he set 
about trying to purchase old lines in the city 
or wait until he was able to occupy the streets 
with new ones. 

Mr. Johnson was intent on giving the peo- 
ple of Greater New York better service and 
cheaper fares, and to this end he proposed to 
run a line from Jersey City to Staten Island, 
thence through a tunnel to Brooklyn, and 
another to Manhattan. In preparation for 
this plan he had cars built and some of them 
are now running on the lines in Allentown. 


. 'They are capable of a sustained speed of fifty 


miles an hour. 

Mr. Johnson will be long remembered as the 
best friend of the railroad employe, who held 
him in the highest esteem. He had a system 
of paying his men by the hour from the time 
they boarded their cars until they flnished 
their work for the day. If a car was blocked 
or delayed on the road the conductor and 
motorman suffered no loss as a consequence, 
which was a distinct departure from the old 
method of paying the men a certain amount 
for each trip, whether it consumed an hour or 
a day. In twenty-five years of street railway 
service Mr. Johnson never had a strike or 
other labor disturbance on oneof his lines. 
The reason for this was that he was thorough- 
ly democratic. His office door was always open 
to his employes, and if they had a grievance 
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they laid it before him and it was adjusted. 
The same rule applied to bis home, and when 
he was living in Bensonhurst at the time he 
was operating the Nassau line in Brooklyn, 
every evening when he sat on his porch some 
of his railroad employes would call to see him, 
and they were always welcomed. 

Allof Albert L. Johnson's great trolley 
schemes will be carried outas far as practicable 
by his brother, Tom L. Johnson, mayor of 
Cleveland. This announcement was made by 
James Lynch, who was A. L. Johnson's right- 
hand man in the management of his enter- 
prises. Mr. Lynch said: 

„% Mr. Johnson's death will not affect the op- 
eration of his trolley roads in Pennsylvania. 
His plan to connect New York and Philadel- 
phia by trolley and to carry passengers be- 
tween the two cities for 50 cents will be pushed 
by his brother, Mayor Johnson, and the ac- 
complishment of the project is more than 
probable. Mr. Johnson's plan to unite small 
trolley systems of Pennsylvania into one sys- 
tem will also be pushed by his brother, who 
will as far as practicable carry on the work 
that was left unfinished by Mr. Johnson's 


death." 
Westinghouse Company Say Patents Are 
Infringed. 

On Saturday last in this city a bill of 
complaint was filed in the United States 
Circuit Court by Gifford & Bell, attorneys of 
141 Broadway, in behalf of the Westinghouse 
Electric & Manufacturing Company, against 
the Lorain Steel Company and H. C. Evans, its 
agent in this city. 'The suit is for infringe- 
ment of patents claimed to be owned by the 
Westinghouse Company, and the court is asked 
to issue an injunction restraining the defend- 
ants from continuing to manufacture dynamo 
electric machines invented by Norman W. 
Storer in 1892, the patents for which it is 
claimed were assigned to the Westinghouse 
Company in 1896. It is also asked that an ac- 
counting be had to compel the defendants to 
pay to the Westinghouse Company the amount 
of loss sustained by them through the sale of 
the alleged machines. 

— Áill —9 - — 
Proposals Invited. 


Sealed proposals are being invited until July 
27, for furnishing and installing an electric 
light plantat Fort Washington, Md. Detailed 
information will be furnished intending bid- 
ders upon application to Lieut. Col. C. J. 
Allen, Corps of Engineers, U. S. A., Washing- 
ton, D. C. 


— iil — —— 
Exports of Electrical Material from New 
York. 


The following are the exports of electrical 
material, from the port of New York, for the 
week ended July 3: 

Amsterdam, 13 cases, $1,450; Antwerp, 78 
packages, $3,865; Argentine Republic, 157 
packages, $5,201; 1 motor carriage, $850; Au- 
Stralia, 9 cases, $267; Barcelona, 15 cases, 
$900; Bordeaux, 2 cases, $50; Brazll, 28 pack- 
ages, 32,641; British Bast Indies, 7 packages, 
$152; British West Indies, 14 packages, $289; 
British Guiana, 19 packages, $211; Central 
America, 22 packages, $820; Chili, 68 pack- 
ages, $383; Cuba, 133 cases, $7,574; Genoa, 2 
cases, $366; Glasgow, 16 packages, $637; Ham- 
burg, 73 cases, $7,294; Havre, 3 cases, $1,155; 
Japan, 85 packages, $978; Liverpool, 82 pack- 
ages, $13,553; 66 cases, $3,023; London, 637 pack- 
ages, $22,146; Mexico, 23 packages, 8895; Man- 


ELECTRICITY. _ 


— 


chester, 33 cases, $2,285; New Castle, 30 pack- 
ages, $15,000; 11 cases, $1,275; Peru, 75 bundles 
telephone wire,$225; 35 packages, $1,029; Rot- 
terdam, 1 case, $105; Southampton, 35 pack- 
ages, $1,951; Sheffield, 53 cases, $4,676; U. S. Co- 
lombia, 46 packages, $2,201; Venezuela, 4 pack- 
ages, $64; Vienna, 9 packages, $203. 


—— A G U —2 


INCORPORATIONS. 


The Brookfield Gas, Electric & Heating Company. Mas- 
coutah, Ill. Capital stock, $25,000. Incorporators: Joseph 
W. Wyne, John M. Keefer and Henry H. Stephens. 


The National Electrical Construction Company, Pierre, 
8. D. Capital stock, $5,000,000. Incorporators: E. R. Lon- 
gen, W. J. Moss and J. E. Hipple. 


The Thornapple Electric Company, Grand Rapids, Mich. 
Capital stock, $100,000. Ineorporators: Wesley W. Hyde, 
8. D. Kopf and Charles E. Mercer, all of Grand Rapids. 

—ꝛů—̃ — — 


ELECTRICAL PATENT RECORD. 


LETTEBS PATENT ISSUED JULY 2, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES. 
677,468. Frog for Use in Connection With Overhead Con- 
ductors of Electric Tramways or Railways. Hugh C. 
Nicholson, Bellevue, Ireland. Filed April 12, 1901. 

677,523. Car-Fender. Samuel Lind, Davenport, Ia. Filed 
Jan. 18, 1901. 

677,532. Yielding Automatic Adjustable Car-Fender. Scott 
W. Alexander, Los Angeles, Cal. Filed Sept. 6, 1899. 
677,778. Electric-Switch Railway. Andrew L. Hatfield, 
Newark, N.J., assignor to Frederick N. liggs, same 

place. Filed June 20, 1900. 


ELECTRIC LIGHTS AND APPLIANCES. 
677,877. Globe Holder for Arc-Lamps. George E. Stevens, 
Lynn, Mass., assignor to the General Electric Company 
of New York. Filed July 28, 1899. 
677,605. Electric-Arc Lamp. Thomas Spencer, Philadel- 
phia, Pa., assignor to the Helios-Upton Company, same 
place. Filed Feb. 19, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 

677,340. Electric-Switch. Alian Cowperthwait and Nils O. 
Lindstrom, New York City, assignors to Alonzo B. See 
and Walter L. Tyler, Brooklyn, N. Y. Filed Feb. 4, 1901. 

677,355. Regulation of Dynamo-Electric Machines. Henry M. 
Hobart, Berlin, Germany, assignor to the General Elec- 
tric Company of New York. Filed Jan. 5, 1901. 

677,392. Armature for Dynamo-Electric Machines. Charles 
De Witt Anderson, Chicago, Ill. Filed Aug. 27, 1900. 
677,455. Switch for Multiphase Alternating Current Motors. 
Koloman von Kando, Budapest, Austría-l'ungary. Filed 

Dec. 31, 1900. 

677,533. Casing for Dynamo-Electric Machines. Charles De 

Witt Anderson, Chicago, Ill, Filed Oct. 14, 1£99. 
TELEPHONES AND TELEPHONE APPARATUS, 

677,331. Time Indicator for Telephones. Thomas Barnet, 
Sydney, New South Wales. Filed Jan. 20, 1899. 

677,409. Telephone Receiver. William D. Gharky, Philadel- 
phia, Pa. Filed Sept. 4, 1900. 

677,410. Operator's Suspension Set for Telephone Switch- 
boards. William D. Gharky, Philadelphia, Pa. Filed 
Sept. 19, 1900. 

677,724, Automatic Telephone-Switch. William D. Watkins, 
San Jose, Cal., assignor of one half to John W. Bolster, 
same place. Filed Oct. 18, 1900. 

677,807. Coin-Collector for Telephone Toll-Lines. Charles 
E. Scribner, Chicago, Ill., assignor to the Western Elec- 
tric Company, same place. Filed Nov. 30, 1900. 

MISCELLA N EOUS. 

677,335. Electric Soldering Device for Can-Capping Ma- 
chines. Julius H. C. Buerstatte, Manitowoc, Wis. Filed 
Sept. 17, 1900. 

677,848. Carbon Brush. Walter C. Fish, Lynn, Mass., as- 
signor to the General Electric Company of New York. 
Filed Feb. 28, 1901. 

677,858. Circuit-Breaker. Edward M. Hewlett, Schenectady, 
N. Y., assignor to the General Electric Company of New 
York. Filed Jan. 29, 1900. 

677,359. Electromagnet. John D. Ihlder, Yonkers, N. V., 
assignor to the Otis Elevator Company, East Orange, 
N.J. Filed April 17, 1900, 

77,360. Electric.Current Controller. Charles H. Keeney, 
Milwaukee, Wis. Filed May 6, 1901. 

677,871. Electrical Distribution. William B. Potter, Sche- 
nectady, N. Y.. assignor to the General Electric Com- 
pany of New York. Filed June 12, 1899. 

677,875. System of Electrical Distribution. Edwin W. Rice, 
Jr.. Schenectady, N. Y.. assignor to the General Elec- 
tric Company of New York. Filed May 24, 1900. 

677,399. Electric Vulcanizer. Andrew J. Conlin, Cambridge, 
Mass., assignor to the Simplex Electrical Company, 
Boston, Mass. Filed Sept. 10, 1900, 
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677.424. Transmission System for Mail or Other Service. 
George A. Owen. Springfield, Mass. Filed Oct. 15, 1898. 

677,439. Electric-Arc Furnace. Ramon C. Contardo, Sevres, 
France. Filed Aug. 24, 1900 

677,453. Telegraph Switching Apparatus. Francis W. 
Jones, New York City. Filed March 16, 1901. 

677,477. Electric Detonator. Fuse. George Smith and David 
Corrie, Polmont. Scotland. Filed Feb. 23, 1900. 

677,479. Electrical Rosette Cut-Out. George B. Tbomas, 
Hartford, Conn., assignor to the Perkins Electric Switch 
Manufacturing Company, same place. Filed March $3, 
1901. 

677,498. Electric-Current Interrupter. Eugene W. Caldwell, 
New York City. Filed May 4, 1899. 

677,499. Method of Interrupting Electric Currents. Eugene 
W. Caldwell, New York City. Original application filed 
May 4, 1899. Divided and this application filed May 20, 
1901. 

677,519. Frote:tion of Multiple-Telegraph Instruments. 
Francis W. Jones, New York City. Filed Feb. 13, 1899. 

677,535. Telegraph Apparatus. John Burry, Fort Lee, N. J. 
Filed Nov. 20, 1899, 

677,578. Apparatus for Purifying Liquids by Electrolysis. 
Frederick W. Lemp and William Koedding, St. Louis, 
Mo. Filed Oct. 1, 1900. 

677,581. Mechanism for Transmitting the Readings of Ships’ 
Compasses to Distant Points. Eberhard V, W. von Man- 
tey, Kiel, Germany. Filed April 20, 1900, 

677,584. Electric Mandolin ] layer. Alexander I. Mitchell, 
Rumford Falls, Me. Filed Feb. 25, 1901. 

677,633. Zinc Element for Galvanic Batteries. Horatio J. 
Brewer, New York City. Filed March 25, 1901. 

677,652. Portable Electric Battery. Manes E. Fuld, Balti- 
more, Md. Filed May 17, 1900. Renewed May vl, 1901. 

677,659. Relay. Reinhold Herman, Crafton, Pa. Filed 
Nov. 21, 1900. 

677,661. Apparatus for Regulating Pressure in Electric 
Mains Connected to Storage Batteries. John 8. High- 
field, St. Helens, Eng. Filed March 12, 1901. 

677,730. Process of Insulating Conductors. Clinton E. 
Woods, Chicago, Ill., assigoor of two-thirds to Peter F. 
Turner, same place. Filed April 12, 1901. 

677,741. Means for Supporting and Manipulating Contact- 
Shoes of Electrically.Propelled Railway Cars. Herbert 
C. Hastings and Louis E. Walkins, Springfield, Mass, 
assignors to Henry A. Chapin, same place. Filed Feb. 
21, 1901. 

677,771. Means for Connecting Differential Gearing to Driv- 
ing-Axles of Vehicles. Edward T. Birdsall, New Ro- 
chelle, N. Y., assignorto the Desberon Motor Company, 
same place. Filed Oct. 5, 1900. 

677,772. Electric Whistle. Stuart A. Brown, Mount Fair, 
Va. Filed Dec. 16, 1899. 

077,783. Controlling Device for Electrical Door-Openers. 
George A. Le Fevre, New York City. Filed July 30, 1900, 

677,801. Printing Telegraph. John Rogginer, Milwaukee, 
Wis., assignor to the Falk Company, same place. Filed 
Nov. 6, 1899. 

677,819. Electric Self Winding Clock. David W. Thompson, 
Chicago, Ill. Filed Feb. 8, 1900. 

677,826. Controlling Means for Electric Circuits. Richard 
Varley, Jr., Jersey City, N. J. Filed Aug. 16, 1900, 

677,829. Electric Alarm. Max Wescher and Paul Wollen- 
haupt. Cologne, Germany, assignors to Walter Kubell 
Duisburg, Germany. Filed Dec. 21, 1899. 

677,843. Automatic Electric Cut-Out. Frederick H. Rogers, 
Sau Jacinto, Cal., assignor of one-half to Thomas T. Tor- 
teous, same place. Filed Aug. 14, 1900. 

REISSU ES. 

11,917. Process of Duplicating Phonograms. George H. Ste- 
vens, Toledo, O. Filed Oct. 11, 1900. Original No. 650,431, 
dated May 29, 1900. 

11,918. Electric-Motor Regulator. Walter H. Knight, New 
York City, assignor to the Thomson-Houston Electric 
Company of Connecticut. Filed June 7, 1901. Original 
No. 428,169, dated May 20, 1890. 
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COMMERCIAL PARAGRAPH. 


Boiled linseed oil 73 cents a gallon. A feature of the 
protective paint market is the price of linseed oil. The 
steady advance in the cost of pure oil and pigments has 
caused the market to be fluoded with adulterated and 
second-grade paints. Economics of Protective Paint- 
ing” show that the most durable paint is the profitable 
one. Simplify the problem of economy in construction 
and maintenance painting by asking for the durability 
records of Dixon’s Silica-Graphite Paint. It bas been 
in use for thirty-eight years in different climates. 
“ Best Production” Dixon success in the protective 
paint market. Dixon's Silica-Graphite Paint is manu- 
factured in only one quality, and of the very purest 
materials obtainable. Address Joseph Dixon Crucible 
Company, Jersey City, N. J. 
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THE TELEPHONE WORLD. 


Kentucky Independent Companies to Fight 
the Bell Company. 


The third annual convention of representatives of inde 
pendent telephone lines in Kentucky adj 'urned at Lexington 
a short time ago after two interesting sessions. The assccia- 
tion grows out of the trust formed by the Bell telephone 
people and the discrimination in rates. Independent ex- 
changes have been established in some 20 towns in Ken- 
tucky, those in Louisvilie and Lexington and some of the 
other towns being larger than those of theold company. As 
the result, the old company has been cutting rates, and the 
matter will come before the Legislature. 

Secretary James Maret, of the association, who was one of 
the promoters of the association idea, said that at present over 
$2,000,000 wastied up in independent telephone companies 
in Kentucky. Five years ago there was less than $5,000. 
When the association was first formed three years ago there 
were less than 600 independent ‘phones operating in the 
State. Now there are close to 17,000. Then there were 
about 500 miles of pole lines—now there are over 4,000. 

The first convention of the Kentucky Telephone Associa- 
tion was held at Crab Orchard. Itstarted with 17 company 
members, and with the recent new additions now num- 
bers 85. 


Telephones are being placed in the homes of dozens of 
farmers in Western Missouri, Kansas and Oklahoma. An 
official of the Missouri & Kansas Telephone Company said 
recently that that corporation has two specia] men working 
in Jackson and adjoining counties soliciting farmers to put 
in "phones, and that they are meeting with marked success. 
They secured 16 contracts near Smithville in Ray County; 
about 20 near Clinton, Henry County, and think they will be 
able to get at least 25 near Lee's Summit, several near Lone 
Jack and a large number near Independence, all in Jackson 
County. It would surprise you," this official continued, 
*to know how many Oklahoma and Kansas ranchmen are 
putting in ‘phones. Numbers of them are a good ways from 
a railway station. They are anxious to keep in close touch 
with the market, and they find the telephone both service- 
able and inexpensive for this purpose.“ 


The Ann Arbor, Mich., common council paid the Bell 

telephone people for the telephones in use by the city 
under protest, a short time ago. A number of the aldermen 
spoke veh :mently against the present unsatisfactory service 
and a motion to order out all the city’s phones came within 
only two votes of passing. Manager Keech assured the 
council that by the middle of next September a new switch- 
board would be put in and that then the service would be all 
that could be desired. The action of the common council 
ladicates tha feeling prevalent among telephone users 
throughout the city. Many business men assert that they 
will refuse t» psy their rentals until the service improves, 
and then only the full rental when forced by the courts. 
Franchises for two new independent telephone companies 
wore offerel at the council meeting but were referr ed to the 
city attorney for rearrangement before being read and acted 
upon. 


A report from Jasper, Ind., says that a lively competition 
between the Cumberland Telephone Company and the Du- 
. bois County Telephone Company is threatened, and really it 
has already begun, as the Cumberland Company is putting 
in free boxes in the court house. A number of patrons have 
ordered out the Cumberland ‘phone, substituting the Dubois 
County boxes, on account of the free service outside the 
county limits. Competition in long-diatance service is 
badly needed throughont Southern Indiana, and it is hoped 
that the present strife may resuit in reasonable rates to dis- 
tant points. 


There was a recent meeting of the officers of the Dutchess 
County Telephone Company of Poughkeepsie, N. Y. Four 
of the New York directors had resigned, and their places 
were filled by William Morgan Lee, Robert H Hnter, Isaac 
W. Sherrill and Edgar B. Taylor. Mr. Edgar B. Taylor was 
elected president of the company and Mr. Isaac W. Sherrill 
secretary and treasurer. Mr. Lee stated that the company 
expected to have its lines in operation and be ready for 
business August 1. 


Over % telephones in Osceola, Wis., belonging to the St. 
Croix Valley Telephone Company were burned out during a 
recent storm and communication by telegraph was also cut 
off for several hours. 


The Southwestern Telegraph & Telephone Company has 
finished putting in the posts between Brownwocd and Co- 
manche, Tex., and as soon asthe wire can be strung Brown- 
wood will be thoroughly in touch with the outer world. 


A telephone line from Ronneby to Foley, Minn., is com- 
pleted, and the business men are subscribing for an exten- 
sion to St. Cloud and Sauk Rapids, 


Combination of Telephone Lines. 


A deal has been consummated at Westminster, Md., by 
which a controlling interest in the Western Maryland Tele. 
phone Company of Carroll County was transferred to 
Samuel L. Johns, of McSherrytown, Fa, and George D. 
Gitt, Harry N. Gitt and Thomas J. O'Neill, of Hanover, Pa. 
These gentlemen had previously purchased a controlling 
interest in the Gettysburg, Hanover & Adams County Tele- 
phone Companies and they expected to get a majority of the 
stock of the York, Pa., and the Frederick and Hagerstown, 
Md , systems. their purpose being to combine all these com- 
panies under one management, and then to unite with the 
Maryland Telephone Company of Baltimore. 


Telephoning in the Klondike 


The telephone has found its way into the Klondike, an 
exchange having been established in Dawson. In the er. 
change building are installed four 50 drop switchboards, 
giving a combined total capacity of 200 drops. At present 
two more sections are under installation; which. when com- 
pleted, will give this exchange a capacity of 300 subscribers. 
Four operators are employed on the switchboards. At 
present the entire capacity of the exchange isin use in 
Dawson. The operating company, the Yukon Telepbone 
Syndicate, Limited, also hasan exchange at Grand Forks, 
which is situated at the junction of Eldorado and Bonanza 
Creeks, 14 miles away. Between this point and Dawson 
three full metallic circuits are maintained and two way cir- 
cuits also. The installation at the Forks comprises 54 tele- 
phones. Beyond this point two metallic circuits continue to 
Dome, 30 miles from Dawson, where is installed a combina 
tion switchboard with full metallic and ground-return cir- 
cuits, and upon this two operators are employed during the 
24 hours of each day. It must not be forgotten in connec- 
tion with this far northern installation that the 24 hoursof 
the day are sometimes all daylight and at other times all 
night. Beyond Dome a good return line extends 19 miles 
further to Dominion Creek, and a similar line 85 miles 
long to Gold Run. Thence the lipe extends to Sulphur, 
elght miles, and also to Quarter Creek. 


This month the Citizens' Telephone Company of Grand 
Rapids, Mich., celebrated its fifth anniversary, the first ser- 
vice having been given on the independent exchange in that 
city July 1, 1896. At that time thecompany had 882 tele- 
phones inoperation and now the number has increased to 
8,588 in Grand Rapids. The company bas occupied the same 
quarters since ite organization and as it bas a 80-year lesse 
of the building will probably be there for a much longer 
period. When the company was organized its authorized 
capital stock was $100,000 of which about $65,000 had been 
sold. Before the end of the year $85,000 worth had been 
sold and the capital stock has since been increased so that 
now it stands at $1,000,000 &uthorized, of which $565,000 bas 
been sold. E. B. Fisher, now secretary of the company was 
president of the original company. with C. F. Rood, now 
president, as vice-president. Amos Musselman was secretary 
for the first three years, and then when that office was made 
an executive position, J. B. Ware was made secretary, leav. 
ing a short time ago to take the management of the new 
Detroit company. During the five years of its existence 
nearly $100,000 in dividends have been paid. 


The Eastern Telephone Company of Rockland, Me., has 
purchased the local telephone line operated by Walter P. 
Maxim in South Paris and Norway villages, and has petitioned 
the selectmen of the towns for permits to extend the lines. 
This addition to the property of this company will doubt- 
less prove valuable as the line at present extends over con- 
siderable prosperous territory, where there is an excellent 
opportunity to enlarge. The growth of the telephone has 
certainly been wonderful, and the Eastern Company, which 
is now a comparatively young corporation, has achieved suc- 
cess in localities where its service has been introduced. 


The telephone service of the New York & New Jersey 
Telephone Company is being extended to Smithville South, 
N. Y. A number of subscribers have been secured and busi- 
ness will soon commence. 


The city council of Pekin, Ill., has passed an ordinance for 
the Citizens' Telephone Company, and fixed the maximum 
charge for business houses at $86 per year and resi. 
dences, $34. 


Fifteen farmers living west of Lostant, Ill., recently organ 
ized a telephone company, ordered poles and wire, and will 
soon make connection with the switchboard of that village. 


A new telephone system has just been put in operation at 
Staples, Minn., andalso a new line built west to Verndale 
and north to Ellis. 


Three Minute Telephone Rate. 


Announcement was made by the Long Distance Telephone 
Company of New York last week that it has adopted the 
three minute schedule of long distance telephone rates 
throughout its system of lines. This has been in opera- 
tion between points west of Pennsylvania and in the South 
for more than a year aud it is now made to apply throughout 
the Eastern States. The change permits the use of the 
telephone for three minutes or less on payment of the three 
minute charge. Formerly it was necessary to pay for at 
least five minutes. 


The Inter Ocean Telephone & Telegraph Company was 
incorporated lately at Albany. N. T., with a capital stock of 
$2,000,000. The company will operate a telephone and tele- 
graph s stem connecting the following places: Cleveland, 
O.; Westfield, Buffalo, Niagara Falls, Rochester, Oswego, 
Ogdensburg, Whitehall, Syracuse, Rome, Utica, Schenec- 
tady, Troy, Albany, Poughkeepsie and New York City, New- 
burg, Goshen, Binghamton, Cortland, Owego, Waverly 
Elmira, Ithaca, Auburn, Canandaigua, Corning, Hornellsvi'le, 
Geneseo, Jamestown, Salamanca and other cities and villages 
in New York State and Jersey City, N. J. The directors are 
Charles H. Stewart, Joel H. Fuller, Charles B. Stowe and 
Burt G. Hubbell. of Cleveland, O.; William T. Morris, of 
Penn Yan and Harry K. Brown of Hornelisville. 


Through the efforts of Manager Frank F. Graves, of the 
Toledo, O., Home Telephone Company, Put-in-Bay and 
Middle Bass will soon have regular telephone connection 
with the outer world. Three years ago the Bell Company 
secured the franchise to furnish service to the islanders, but 
aside from a telephone between Middle Bass and Put.in Bay, 
nothing further was done in the matter, and their only 
means of communication was through the mailsand tele- 
graphic service. A short time ago the Bell franchise was 
revoked, and Manager Graves secured both a franchise from 
the village and private right of way, and wiil have the 
islands connected up by July 15. The poles and cable have 
been ordered, the contract for laying the cable has been let, 
and the work of construction will be prosecuted at once. 
Toledo people will soon be in touch with their favorite sum- 
mer resorts. 


Los Angeles, Cal., isto have a new telephone system. The 
franchise will go to the highest bidder, and will be for fifty 
years. The city authorities are assured that the Bell Tele- 
phone bas nothing to do with the movement, and have made 
provisions to be inserted in the contract that will securely 
bind the holders of the franchise not only to build the new 
system, but which will also prevent the owners from selling 
out. 


W. H. Elliott, H.W. Wood, Frank Orr, A. C. Floyd, Lee 
Edy, Mark Hawkins, Samuel Wilson, James Settle and 
Edward Stewart, proprietors of the Hereford & Hatch Tele- 
phone Companies of Rallis County, Mo., met recently in 
Monroe City, and consolidated on the reciprocity plan, giv- 
ing them connection with all lines in Ralls, Marion, Monroe 
and Shelby counties. 


The Springfield, O., Home Telephone Company of which 
N. I. Dreyfoos, of Cleveland, is president, was granted a 
local franchise by the board of public affairs on its cash bid 
of $2,500, it agreeing to put in residence ‘phones for $18, and 
business for $30. This settles to some extent the telephone 
war. 


TELEPHONE INCORPORATIONS. 


The Blue Top Telephone Company of Palke and Clay 
Counties, Ind. 


The Cowaushaunock Independent Telephone Company, 
Armstrong County, Pa. Capital stock, $2,500. 


The Country Home Telephone Company, Chicago. Capital 
Stock, $100,000. Incorporators: Albert A Petterson. Edwin 
T. Manzer and W. E. Lombard. 


The Jackson County Telephone Company, Elkville, Ill. 
Capital stock, $2,450. Incorporators: Chester Schwartz, 
John D. Hays and C. M. Thornton. 

The Farm & City Telephone Company, Farmer City, Ill. 
Capital stock, $50,000. Incorporators: B. F. Wasson, Lillian 
B. Wasson and 8. W. Clay. 


The Metropolitan Telephone & Electric Company, Chicago 
—to do a manufacturing, mercantile, construction and oper- 
ating business. Capital stock, $10,000. Incorporators: Max 
W. Zabel, O. M. Leich and H. L. Hanson. 

The Valley Telephone Company, Albany, N. Y.—to operate 

a telephone system in Waverly, Tioga County and Sayre and 
Athens, Bradford County, Pa. Capital stock, $75.000. 
Directors: Joel H. Fuller, Kerm F. Gill, Charles B. Ste wa 
and Burt G. Hubbell, of Cleveland, O.; Frank Pike. of 
Sayre, Pa.; Fred E. Lyford, of Waverly, N. Y.: and Vine 
Crandall, of Athens, Pa. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Albany, Ga.—At a recent election it was voted to 
issue $25,000 in bonds for the purpose of building a 

new modern electric light plant. 

Burns, Ore.— An electric light plant is to be erected 
bere. H. O. Gates can be addressed. 

Butler, Mo.—A waterworks and electric light plant 
will be built here from plans made by C. Ford, 710 
Security Building, St. Louis, Mo. J. L. Stanley, city 
clerk. 

Cartersville, Ga.— This city has voted to issue $10,000 
in bonds to build an electric light plant. 

Clarinda, Ia.—A stock company is being formed here 
to erect a new electric light plant. 

Culpeper, Va.—J. M. Sputts has been granted a 
franchise for the erection of an electric light plant. 

Decorah, Ia.—The Decorah City Electric Light Com- 
pany has submitted to the city council a proposition to 
operate the city waterworks plant by electricity for 
$1,800 per year. 

Deming, N. M.—L. W. Alum is interested in the 
establishment of the new electric light plant of 1,000 
light capacity. 

Dickson, Tenn.—The citizens will hold an election to 
decide the issuance of bonds for the construction of an 
electric light plant and waterworks. 

Faribault, Minn.—The Polar Star Electric Light 
Company proposes to furnish heat to the business and 
residence portion of the city. 

Florence, Ala.—The Merchants! Ass:ciation wants 
to correspond with parties installing electric light and 
railway plants. H, J. C. Conner, Jr., may be ad- 
dressed. 

Gloster, Miss.—Gloster has voted to issue bonds to 
build an electric light plant. 

Greensburg, Pa.—S. C. Knight, president of the Ft. 
Wayne Electrical Construction Company, has been 
here lately looking over the ground preparatory to 
putting in an electric light plant. 

Greenview, III.— L. Stone is preparing to erect a new 
electric light plant in this city, 

Gridley, Ill. —P. A. Klopfenstein is contemplating 
arrangements to establish an electric light plant here. 

Holgate, O.—An electric light plant and water- 
works are to be established at this place. 

Hot Springs, Ark.—The citizens are agitating the 
question of erecting a z3unicipal electric light plant. 

Independence, Kan.—The council has granted an 
electric light franchise to I. B. Wallace of this city to 
put in an electric light plant. The work on its con- 
struction will shortly begin. 

North Platte, Neb.—This place will soon have a new 
electric lighting plant. 

Ossining, N. Y.—The electric light wires here were 
badly damaged by the storms of last week. 

Paris, Mo.—Plans, specifications and bids for con- 
structing and installing a combined electric light and 
waterworks plant will be received here until July 22. 
James T. Moss, clerk, and T. G. Mitchell, mayor. 

Port Huron, Mich.—The People’s Electric Light & 
Power Company will ask fora franchise at the meet- 
ing of the common council. E. J. Schoolcraft and 
others are said to be interested in the company. 

Sioux Falls, S. D.—The city council is making 
arrangements to build an electric light plant. 

South McAlester, I. T.— The capacity of the electric 
light plant in this place is to be doubled. 

Starkville, Miss —This city has voted to issue $10,000 
in bonds to build an electric light plant. 

Troy, O.—The board of trustees of the Electric 
Works have a number of improvements in contempla- 
tion which will place the city's electric plant in excel- 
lent condition. 


Street Railways. 


Albany, N. Y.—The Catskill Mountain "Traction 
Conipany was incorporated last week with a capital 
stock of $500,000 to operate a street surface railway by 
electricity from Saugerties to the Otis Elevating Rail- 
road in the town of Catskill. The directors are; Haw- 


kins A. Tucker, Arthur E. Walradt, Gustave S. Dowin, 
Robert C. McCormick, Joseph N. Keatinge, Charles P. 
Blaney, Joseph Kelly, Herman F. Lee and G. Louis 
Meade. The proposed road is expected to shorten the 
riding time between New York City and the Catskill 
Mountains by 144 hours. 

Baltimore, Md.—The United Railways & Electric 
Company has secured permission to construct addi- 
tional tracks in the northern suburbs. Wm. A. House 
is manager. 

Binghamton, N. Y.—The citizens are organizing a 
company to build an electric railroad from this city or 
Port Dickinson to Chenango Bridge, Lilly Lake, Che- 
nango Forks and probably other points still further 
north. 

Chicago.— One hundred and twenty new cars, each 
to seat 52 passengers, are to be added at once to the 
equipment of the Chicago City Railway Company. 
These cars are of tLe combination pattern d signed by 
General Manager McCulloch and can be used as open 
cars in summer aud closed in winter. The cost of this 
new rolling stock under the contract signed by Presi- 
dent D. G. Hamilton of the company is $750,000. 

Corsicana, Tex.—It is reported that Memphis parties 
have become interested in the plan to build an electric 
railway in the city and suburbe. 

Covington, Ind.—The Fountain County Electric 

,Railway Company has been incorporated by C. M; 
McCabe, W. W. Luke, M. Herzog and others. 

Everett. Wash.—A fifty-year franchise has been 
awarded to Mayor Charles K. Greene of this city by 
the board of county commissioners to construct and 
maintain an electric line from Lowell to Snohomish. 

Ft. Worth, Tex.—The Northern Traction Company 
of this city has filed an amendment to its charter in- 
creasing its capital stock from $500,000 to $1,000,000. 

Geneva, N. Y.—An electric road is under contempla- 
tion from Geneva to Hall's Corners, thence to Fergu- 
son's Corners, Potter Center, Italy Hill and Pratts- 
burg. 

Herkimer, N. Y.—It is stated that an electric line is 
to be built between here and Little Falls. 

Huntington, N. Y.—A new motor freight car was 
added to the equipment of the Huntington Electric 
Railroad last week. It obviates the necessity of haul- 
ing or pushing freight cars behind or in front of the 
passenger cars, as has been done in the past. It also 
enables the employes to handle the freight independ- 
ently of the regularly scheduled passenger trips. It is 
regarded as a measure of safety as well as convenience 
and is hailed by the public as a genuine improvement. 

Kewaunee, Wis.—Thomas Higgins will soon ask tha 
city for a franchise for an electric street railway. As 
soon as this is granted a line will be extended here 
from Two Rivers by the way of Mishicot, Tisch Mills 
and Norman. 

Logansport, Ind.—The directors of the Logansport, 
Rochester & Northern Traction Company propose to 
build an electric road from this city to Kendallsville, 
Ind. 

Manchester, N. H.—It has been practically decided 
that Cavanaugh Brothers of this city will build the 
new Manchester and Haverhill trolley line. 

Mount Carmel, Ill.—Secretary of State Rose has 
recently issued articles of incorporation to the Olney, 
Lancaster and Mount Carmel Electric Railroad 
Company, with its principal office located here, and a 
capital stock of $50,000. Robert Parkinson and M. H. 
Mundy, Mount Carmel; J. C. Couch, Friendsville; 
Charles J. Siebert, Lancaster; J. J. Bunting, Berry- 
ville; Aden Knoph and William Bower, Olney, are the 
first board of directors. 

Onancock, Va.—Arrangements are practically com- 
plete for the establishment of an electric line between 
here and Accomac Court House. The company has a 
capital stock of $100,000. 

Parkersburg, W. Va.—The city council has granted 
a franchise to the Parkersburg Industrial Company to 
build a trolley line in this city and to several small 
suburban towns. 

Princeton, N. J.—The Johnson trolley road is now 


being pushed forward rapidly onthe north side of 
Princeton. 


Rayne, La.—4A company is being organized to oper- 
ate an electric railway between Crowley and this place, 
a distance of six miles, Dr. W. C. Webb of Rayne is 
interested. . 

San Francisco, Cal.—The Market Street Railway 
Company, the owner of most of the street car lines of 
this city, is to have a new electric power house. 

Toledo, O. — Articles of incorporation were filed last 
week with the Secretary of State for the Toledo Rail- 
road & Lighting Company, capitalized at $12,000,- 
000. The new company, it is understood, will control 
the lighting and street railway plants of Toledo. 

Tubbsville, O.—There are some prospects of a new 
electric line being constructed in this place. 

Vallejo, Cal.—J. W. and H. F. Hartzell have peti- 
tioned the city trustees for a franchise for a street 
railway to be run by electricity for the carrying of 
passengers and freight. It is the intention to extend 
the road to Benicia. i 

Wabash, Ind.—Articles of incorporation have been 
filed by the Wabash & Rochester Railway Company, 
proposing an electric line 33 miles long between these 
two terminals. The capital stock is $50,000. 


Manufacturing. 


St. Paul, Minn.—The Imperial Manufacturing Com- 
pany of this city has been incorporated by George R. 
Kibbe, Mark D. Flower, Michael P. Ryan, John W. 
Shepard and James C. Michael. The capital stock is 
$500,000. The company will manufacture electrical 
machinery and steam heating appliances. 

Terre Haute, Ind.—The Terre Haute Electric Com- 
pany has recently placed an order, through its con- 
sulting engineers, Stone & W ebster of Boston, for one 


900 hp. cross compound Lane & Bodley engine, to 


which will be directly connectel a 600 kilowatt West- 
inghouse two-phase alternator. 

Warren, O.—Warren men have formed the Sterling 
Electrical Manufacturing Company, with a capital of 
$50,000, and will probably build a plant in this city, 
though Jamestown, N. Y., Niles and Lorain offer bo- 
nuses. The men interested are W. A. Smith, F. B. 
Wadsworth, C. G. Dennison, G. C. Webster and F. A. 
Milliken. 


Company Matters. 


Baltimore, Md.—The Hoen Building in this city was 
destroyed by fire July 4, and among the firms that 
suffered loss was the Southern Electric Company. 

Middletown, Conn.—The Farmington River Power 
Company has voted to increase its capital £25,000 by 
increasing the number of shares from 5,000 to 6,000, 
making the total capital $150,000. * 

New Orleans, La.— The consolidation of the Carroll- 
ton Street Car Company, the Edison Electric Company 
and the Merchants Electric Light Company of this 
city, with a combined capital of $7,500,000, has been 
completed. 

Sioux City, Ia. -The Sioux City Gas Company and 
the Sioux City Electric Company have been consoli- 
dated under the title of the Sioux City Gas & Electric 
Company with a capital stock of $1,500,000. 


Power and Transmission. 


Banzor, Me.—The Messalonskee Electric Company 
has purchased the Rice Hips water power, and will 
erect a large wooden dam during the summer. 

Los Angeles, Cal.—The largest electric power project 
yetintroduced in Southern California is that of the 
California Power Company, now planning to develop 
power from the Kern River in four places, the total 
power to be developed being estimated at (0, 000 hp. 
delivered in this city, something more than a hundred 
miles from the point of development. 

New Rochelle, N. Y.—The Westchester Lighting 
Company, which a short time ago combined all the 
electric and gas plants in Westchester County, is just 
completing an establishment in New Hochelle, from 
which it will transmit electricity to all parts of the 
county. 
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ELECTRICAL SECURITIES. 


Pho subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by SrzcrarcrrY from a variety of sources 
f» utmost care is exercised in their collection and preparation, and every effort is made to seoure accurate and reliable information. The management of this journal will esteem it 
favor to have brought to their attention any inaccuracies readers may discover in these columns, 


. Abbreviations 1 crt indb., certificate of indebtedness: coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
T emet 3 gen., general: g. Nd; gua ranteed ;° inc., income; imp., improvement; pa: paid nels preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually; 
q i mid 


uarterly; A. & O., Apl. an 


„ Feb. and Aug.] M. & S., May and Sept.; J. & P., 


and Dec.; J. & J., Jan. and June. 


STOCKS. 


| PASSENGER RAILWAYS. E PASSENGER RAILWAYS. 


. 1 
: — $ m] Bate and Da 
FANS. Par|Authorz'd| Issued. dast Div. Bid. Asked. NAME. j,Par|Authorz'd| Issued. Last Div. Bid, Asked 
Hartford Conn.-Ju!y 9 
Albany, N Y.- July? Hartford Street Ry. Oo 100| $4,000,000} $200,000|8 X B., Oot., 150 | 
United Traction... ........ 100 $5,000,000) $5 000 000| 15€ X Q., 106 | 108 Hartford & West Hartford . ......| 100| 1,000,000 298 o — 
— 1 —-„— of vs Albany and Holyoke Mags.—July 9 
ro way. — 
N " Holyoke Street Ry. Oc. . 100] 400,000] — 400,000/8 & A., June, [2095 | 22 
Allentown Pa- July 9 Hoboken N. J.-July 9 
Allentown & Lehigh Val. Trac Oo 4,000,00€| 1,800,000| aleũ —- | 18 Norm Hudson Oo. (N. J.) Ry. Oo. 25] 1,250,000| 1,000,000/8 X, 10 — 
Bridgeport, Conn—July 9: Indianapolis, Ind-—July 9 
Bridgeport Traction (Oo 2,000, 000 2,000, 0001 X Aug., 10⁰ **Indianapolis Street Ry...... eeseee|*+++| 5,000,000) 5,000,000) ...... .... 25 | 25% 
Baltimore Md —July 9 Lancaster, Pa.- July 9 
a United Rail ways & Elec. OO. om 24,000,000 18,000,000 9999099999 992999994 17 17% Pennsylvania ‘Traction 20 Juda ca Wd 100 10,000,000 MC [D s.a ee - 
Boston, Mass.— July 9 W nonar Ool. vr ee c By- — : 2d 188 (ETTE „„ «= utto 2 secese sett c» F 
1 est End Street Railway....... 
New England Street Ry....--....... 6,000,000) 100 Md OS Ven [Sl Louisville. Ky.—July9: 
North Shore Traction — 2,000,000| 2,000,000|6 & S., A. & O RE M ne sid A I on | 100| 4,000,000| 8,500,000 U4 36. April. 82 | ss 
b West End Street Ry. Oo...... com. 10,000,00€| 20. 2 2% i ' 95 | 95% Loulaville Ry. . pid 100 2,500,000) 2,500, 000 256 3 B., 501. 1. 12 115 
aan End Street By. Co...8 % pid. 18,400.00 6,400,000 52 3 n 3 Minneapolis. Mi NEA 
n eva . ae ee ee eee He eeeese , 1 . * nn O0 ; nn- uy 
Brooklyn M. Y—July 9: Twin Clty Rapid Trsaati.... arai] M0 1483.88 1. M 192 X G Bo | 89x 
Brooklyn ity By... J 2.000,000| 1,928,400| ........---- 245 | 250 fin Oity Rapid Transit. IXI %. "7" MI ran " 
Brooklyn Rap. Transit Go., tr certi.. 43,000, 000 48,000, 0000 · 74 75 Montreal. Canada. July 9 s 
eBrooklyn Hei hts Railroad......|....| 200,000 200,000 SIDE 107 | 339 |Montreal Street Do coil ae 4,000,000) 4,000,000 155 5 K N. 279 280 
* dBrooklyn Olty RR......... uar 12,000,000| 12,000,000/876 & Q., Jan., |287 Toronto Street Ry. Co.. 100 6,000. 000 6,000,000 124 & B., J. & J. 110954 | 110:6 
Brooklyn pu Oe & i R. Y 1288 2 Nc. x 880 M T Fal $ 
Coney Islan ooklyn RR. ,000, 884. " emphis Tenn.- July 9 
Rings County Elevated.............|-;.-| 4,750,000| 4,750,000). -.-.-...... - 100| 8000, 000  800,000| * 25 
Kings County Traction Co.......... 4,500,000 4,300,000 1 % July 5 ss Memphis Street Railway o........... - 
Naseau Electric Railroad .......pfd. 6,000,000| 6,000, 9 52 New Haven, Conn.-July?: 
‘Atlantic Avenue Rallr»ad........ 2,000,000 2,000,000 . . b... ee ii Fair Haven & Westville RR. 25| 2,000,000 2,000,000 8 * 8., Bept 89 41 
gBrooklyn, B. & W. E. zallroad..|.--- 1006009 1000808 . ezenesoesees * | " |[New Haven Street Railway Co.. 100 "700,000 1 800,000 W e 2 Bee 
— July9 : New Haven & Oenterville.......... , 1000] «eee 2 — 
Buffalo N. Y. Ju y 1 ] 250 000 Pr 75 Winchester Avenue RR TRI NS TL 25 1,000,000 600,000 694524 2 „„ 45 46 
Buffalo & Niagara Falis Elec. Ry.... 280, 000 1,299, ‘fa hee 74 100 
*Buffalo Railway o. TTC SES 6,000,000 5,870,500 * Q. 99 New Orleans, La.- July 9 m — ds ^ " ss 
s—Jury 9 Canal & Olaiborne RR. Oo.......... 1000 „suly, A ETT 
Columbus O- qu * 8.000,000|1 X Q., Feb 39 New Orleans & Carrollton RR......| 100| 1,200,000| 1, 200, 000 % & Q., Oct. 14 K 15g 
Columbus Street Railroad. 8,000,000) 9,999, bear 335 | 102 [New Orleans Traction Oo new com. 100| «| ..... .. . .. 22 * o4 
Columbus Street Railroad. pid eos 1,500,000 1,500,000 6 6 0 „ 0 00 100 New Orleans Traction Co new ptd. = 4.000.000 3000.0 8X 8. xus — 98 
Charleston, S. C.— July 9 ere Gr. Clty & Lake RR. gr. 100| 2,000,000| 2,000,000 4 J S., Jan., — 1 s 
Charleston City Ry. OOo. TT 100, 0  100,000|8 & 8. E -  |Orleans Railroad.......... ... 9 "| 50} 800,000 185,000 12 X., June, — | 52 
Enterprise City RR. Oo 2250 1.000, 000% 250,000 „ S. Charles Street Railway.. .. 50| 1,000,000| 1. 000, 000 1%4 3€. Oct., 56% ay 
Chicago, III.— July 9 New Vork July 9 
Chicago City Ry. Oo................ 12,000,000} 12,000,000/8 * Q., Dec. 81, 250 | 260 [Oentral Crosstown RR...............| 100} 800,000}  600,00012*4 % Q. 285 | 260 
Ohicago & South Side R. T. RR.... 10,828,800 10, 828, 80 „% xe - eChristopher & 10th Sts. RR..guar.| 100| | 650,000 650,000? % Q., Oct., 18 | igs 
Lake Street Elevated RR... 10,000,000| 10,000,000) _....-. 1874 u Dry Dock, E. Brdw’y & Battery RR. 100 1,200,000| 1. 200,000 1% % Q., ov. 120 | ies 
Metropolitan West Side Elev. Ry... 15,000,000| 7,000,000| Feb 28 1900. 841 35 etropolitan Street Ry. Co. 100 45,000,000) 48,000,000 2% „% C., Feb., 1901. 109 169% 
Met. West Side El., pfl... 15,000,000} 9,000,000) .....-...... 92 9214 eBleecker St. & Fulton F y.Ry.guar| 100 | 900,000)  900,00074 X A., July, ub 87 
North Chicago Street RR............ 10,000, 000 6, 800, 0008 X Q., Jan. 200 | 210 Broadway & Seventh Ave...guar.| 100 2,100,000) 2.100, 000 27 % Q. 240 245 
North Ohieago City aK 500,000 249,90 200 201 gOen.Park,N.&E. Rivers RR. guar| 100 1,800,000 1 * Q. 46 | 210 
South Chicago City Railway....... 2,000,000 1, 608, 20000 108 | 109 hEighth Avenue RR... 100 1,000,000) 1,000,000) ............ 400 | 40$ 
West Chicago 8t. RR. Oo 20,000, 000 18, 189,000 134 & Q., Feb. 103 | 103% || i42d 8t. & Grand St. Ferry RR. gun 100 780,000 748,000 44 X Q. 892 402 
Union Traction Ey.. .. ...... com | ...| 1,250,000| 624, 90085 18% 1834 jNinth Avenue K... guar.| 100 800,0 800,000, ...... ... 198 | 200 
Union Traction Co. .... ..... pref. 2,000,000 2,000,000/5 X B. 59 | 595 Sixth Avenue RR... .. . guat 100 2,000,000) 2,301,000) ............ 203 210 
iTwenty-third St. R. R. Oo..guar.| 100 600, 0 6, ,000 Yr. Q. 100 410 
innati, Ohio.—July 9. Second Avenue RR.................. 100| 2,500,000 1,8 ,000/2% Q., Jan, 210 , 
Cine : Third Avenue RR. 100| 12,000,000| 10,0. 000 81.75 p. sh. Feb 1201. 312 
Olncinnati Inc. Plane Ry... com 1.000.000) 575,000| ........ sate SM os má2d St., Manhatv'le & St.Nich.Ay| 100| 2,500,000] 2,5) 000| . — ' [e | M 
Olncinnati Inc. rona Ame d — 150.000 150,000 X Feb. È Es *Union (Huckleberry) Ry..........| 100| 2, 000, 000 2,00 000 190 | 909 
aetati Street Ry. Oo: nomi 2228 28 1 * . Tb a Newark N. J. July 9 
Mt. Adams & Eden Park Inc. Ry 2/500,000| 2,200,000 154 € Q., Jan. TU IN |Consolidated Traction Co of N. J. 109 ON 99 6716) ec 
— ( North Jersey Railway Co........ 000, 00 O0, 000 27 On’ = 
Cleveland, Ohio Ju 9 United Elec. Co. ot New Jersey.. 100 504,000) = 504,000/1154 & A. 283) e 
inet, 2 8 27. Elec, Ry...... 1,000,000 3 ht X90 48 — Pittsburg, Pa. July | | 
eveian 233333333 600,000 an. 1 . 
Oleveland Electric Ry.............. 22 12.000, 000 4 & A., Oct " y 81 rr no ai A cit nh e T—— m 15.000 000 ERATOR 27 on 
x nso on s... COM. 50 , | 2 )J . vr 5T 
Detroit, Mich.- July 9 Oonsolidated Traction Oo...... pid. 50 9,478,880 * Nov. 02 43 
Detroit Oltizens' Street |o. eT TYT 2 000 000 1.280, 000 ore ſ— es L003, ee pOentral Traction G 50 1,600,000 1% Nov 78% 2 
Ft. Werne & Belle Isle Ry...... 02 ee srera 18 qOltizens' Traction Oo.............| 50| 8,000,000 3 A. 725 n 
Ra = vs „Nic; een E 250,000 : 25,000 TERERAA 90 | 100 5 N — 8,000,900) 5 ar 8 % 
ect] 8 000, 3 * 8 urg Traction Co 7500, 3 , Nov 
Wyandotte & Detroit River Ry. 55 ry 200 ,000 . 100 110 | erigi i rr Valley or 25 A if Se July. x 39 
: | „Allegheny n. Trac. CO. . 50 8,000, 2%, Aug. 

Dayton O.—July 9 „spur & Birmingham Trac. Ry. 25| 1,900,000 1%, Oct. 4 | 25 
City Railway o .co. 1,470,60c| 144 % Q. 145 | 2itteburg & West End Ry...........| 50| 8,000,000 5 % A., June 12% 
A Qo 1,000,000! 600 $ 3 d Traction Oo 17,000 Tog co MET 
Oity Railway 1 pi 600.000 600,00 | 124 & Q. 170 " Unite on o.. nee oom. 50| 17,000,000 -&J 183| 184 
People’s Street Railway....... 1.100.000' 1,100,000 P E 114 |115 Jnited Traction Oo................... pre 50! 3. 000, C00 J. & J 51. 82 

"uUnlsted. JExdiv;  w— gi * . i ;9Uolisted;"t Pull paid: POutstandiag: f 
a The United Railways & Electric Company comprises In its ofganization the Baltimore || 9 Leased to New Orlesos rasen Due ans ae. Ven étock, : 

Consol dated Railway Company, the Baltimore Oity Passenger Katlway Company, all tbo || d Lessed to New Orleana Traction Company at 8 & on stock. 

lines of street railway óperated by these companies, and also the Central way Oo of |} © Leased to Central Orosstown Railroad at 8 % on stock and interest on bonds. 

Balti ore. The pref stock of U R & Neo Co ha- been issued in the form of income bonds, d Operating the former Met. Trac. system, thes corporation having become extidc® 

` b Leased to B ston E evated Railroad Company, oy Ne Led to 28d Street Ry for 99 years: lease assigned to Metropolitan Street Ry.“ i 
c Owned by Brooklyn Rapid Transit Compan r. T . f Leased to Houston, Weet Street & Pavonia Ferry —now Metropolitan Street Rallwe s 
d Leased to Brooklyn Heights Railroad Oo., which guarantees 10% on capital stock: 9 Leased to Metropolitan Street Ry. at 8 % on stock until Oot. 1. 1897 : thereaft r 9% di 
¢ Stock owned by Brooklyn Rapid Transit Company; road operated by Brook:yn Hte. Mo. ^ Leased to Metropolitan Street Ry. for 99 vears from Jan. 1,1895, at $215,000 per annum. 
Smack owned by Kings County Traction Company; road Jeased to Nassau E:ectric RB. 1 Leased to Metropolitan Street Railway for 18 “ on tft . shiek 
18 by Atlantic Ave. RR and leased to Naesau system. ws 4 Leased to Met. 8t. Ry. for 99 years from Apri) VJ, 1892 -6 X first 5 years, 98 X thereafter? 

$80 per ahare on outstanding capital paid as rental by lessee — West Ohicaxo 8t. RR. Oo.; k Leased to Metropolitan Street Railway for $145,000 per annum. ~ NE ° 
0 100 of stock owned by North Ohicano Street Railroad Company. l Leased to Metropolitan Street Railway for 18 % on capital stock. 


d Controle by lease Chicago West Division Bailwa hi Passe i 
Went hiengo Dres Rallrosd Tunas! Company. ia br lesse aortu Cage rn 
r annum pald on outstanding ca as rental by lersee—No { Btre 
RM Compeny ; $625,100 of stock owned by West Chicere Street Ballrosd Company 
k Majority of stock owned by Ohicago, West Division Railway Company; 5 & on $1,000,- 


000 stock guaranted by West Street Rail Qo „ leasee. : 
`x Cincinnati Bt, Railway purchased the Mt, 4. & Bden Park roed, essumice It bondi, 


m Oontrolled by Third Avenue Railroad by purcbane.« E 

n Dividends of 124 % yearly guaranteed by Oonsolidated Traction Company: 

o Controls by lease tbe Alleg' ny. Cent., Oitizens’ Duquesne, Fort Pitt & Pitt’b Traction: 
p Leased to Consolidated Traction Company for 8 % per annum on par value of stock. 

q Leased to Fort Pitt Traction Compariy for 6 & on $8,000,000 capital StR. — — 
7 Leased to Consolidated Traction pany for 4 % on capital stock. W 
4 Leased to Oongolidated Trection Company for 7 & on capital Stock 
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PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH COO. 


—— — 


Capital Stock. 


Rate and Date of 


NANE. Last Div. EM. | Asked. NANE. 


— 


New Bedfora Masg,— July 9 


Boston, Mass.- July 9 


Union Street Railway Oc......-----| 100} $860,000| 8880, 0002 X, Feb. 165 3 Te! S 5 ve 50,000,000; 28,650, Y! Q. Jan. 105 15644 
p e eie one eves] UU] ver m sasse oD. a 
Northampton, Mass- New Rngland Telephone Go. . ..| 10,894,600] 10,804,600|81.50 p. ch. Feb 141 |141 - 
Northampton Street Ry... | 100| 800,000)  3385,000|4 & A., June, 170 | 178 Now York-i d 
omaha, Neb.- July 9 American Telegraph & Uable Co. 1000 14 14080.0001 
Omaha Street Ry.. ee „„ „„„%„„ „60 100 5,000,000 5,000,000 8 x A. and N. 65 : ntral& South Am. Teleg. Oo. TP — 800,000 6:500. 000 : * * us * 
Paterson N. J.— July 9 Franklin Teleg. Go. 30 % guar. a op 10,000,000)1 X "m 175 
Paterson Ry. Co... | 100) 1,250,000) 1.0.00 — - Brie Tel p s N seg ety 100| 5,090,000! 4,800,000) 1 Feb., A use 
Providence, R. L- July 9 niernational Ocean Tei í — ; 100 8:000:000 Mer ha: : * 3 * tA 
United Traction & Electric Co —— 100 8,000.000 8,000,000 54 X. Oct. 110 | exican Telephone Oo. eee See eee „4 „4166 100 2,000,000 "I - a 8 
Philadelphia.—July 9 Ser KOE S ESY uet Te. 9 100| 5,000,000 8,728,000 Dé Q Jan., |168 |178 
Fairmount Park Trane. Co...850 pd. 2,000,000} 1,770,000|2 % Les. «4 lepestad Telegtapk Colle Otccre eor 10 in ER ERE IER A EQ 70 |75 
Hestonville, Man. & Fairmount. . . 1,966,100| {1,968,100/23 &, July 15, 15 *Sout'm& Atlantic Telg. Oo.guar.5 %| 25| 950,000 559.525234 % 8 95 00 
Hesi'nvl'e, Man. & Fairm't..6 & pid. 588, ,900/8 uly, 76 Oomamero!s] Union Telegraph Co. 35| 500.000) 500.0008 X B., Jan. TOÀ ss 
aFairmount Pk. & Had. Pass. Ry. , 800,000 8 % Feb. 1, 38. || Western Union Tele P DI vessel oi — |91,870,000 114 %, Q, Jan 91 | 9114 
oen Traction poc — $123 pd 80,000 000 2 à — 30% Div. guar. by Postal Telex. Oo. ; 
ectri Traction eee eee eee eens eee eee Jev] sq. a tt 0 
j dOitizens’ Passenger Rx. ,000 "192,500 $8 share -. ||Miscellaneous.—July 9. 
eFrankford & Southwark Pas. E ceres ss [1,875,000 $14 sha’e A—A pr 151 [American Dist. Teleg. (Phila.)..... 35| 400,000 ..... 1 x Q. 2 |87 
fLehi h 5 1 Ry. ee 000,000 1,000,000 rey ae eee reed bus h. Fs ad — LED Gas. 100 8,960,000 8,561,000 2 B. 188 s. 
(Lombard r biosi iy.. Sol dee PR cave A; Mar VVV 4 
won T — S se —— 8 X A , April, 21 Central Dist. i & + Teli les ps . 750,000} 750,000 iss 190 
geno tee — By 1,500,000] |740. PX Jan. Haden River Telephone Go. . 109| 2,000,000] 2,000,000 SK 120 |125 
Sin Ry... pid]... TEN 32 — ö Telegraph Co..guar| 50| 2,600,000) 2,600, q. 122 |125 
ag . 8) 90,00,00| 008000 gr p wi. Gel 954 Southern New Eng. Teleph. Oo... | 100] 8,000,000] . | 722. edi tes 
therine n ge Bt...... TT y —Mar. ME od, e ho addo BE ae MAL naaien haral — —.— 
'Oontinentel Pass. Hy... guar. 80 1,060,000) ooo $éshare— uy n |: |ELEOTRIO LIGHT AND ELECTRIOAL MFG. OOS. 
Li re asse . Xs] t . * „„ "ad le ee 
elphia City Pass. Ry..... 1,000 475 $7.50 share July a 
"Philadelphia & Gray's Fy. RR. 1,000, 268,400 56. 50 share July .. ||Boston, Mass.—July 9 
dge Avenue Passenger Ry... 750, 420,000/$12 share, July 809 ort Wayne Electric trust receipts.. òs.. "T — 118 {125 
i ibdelphia & Dart E „guar. e 250,000 5 share July, -. ||Ft. Wayne Elec Oo. T. Bed. Series A.| 25) ...... — Yt 15 | 25 
im & 19th Ste. Pass. Ry. guar.. e| $260,000] % B., July, - General Electric Co, — m. 40, 000,000 80, 400,000 2 X 332 1898. | .. 2 
Thirteenth & 15th Sts. Fon Ry. 1,000,000; 1885, sh. A. July, .. General Electric Oo. [new|...... 18,276,000) 18,276,000) 15 „Apr., 1901/260 /26014 
[Omien Fameen B7 Or go td [eeose tay, di BÀ MEB miee Oeit Saen rec d 72 | iail AS 
“ore , . . . CULL] OV] ses... , rm í 4 
ne "n f Westinghouse El. & M/g. Co. pid. 4,000,000| 3.58, 08 14 & Q., Jan., 7534! 76 
Rochester. N. V.— July 9 Westiughouse Bl. & V (g.Oo. rights. 11.000, 000 8, 188, 1% ...... 1%| 1% 
Rochester Railway 00. 100 6,000,000} 5,000,000) Ä” Zv˙i x5 ew YOPk.-July 9 
— on Blee. III“ Uo., New York.. 9,188,000! 7.988.000) ... 119 120 
Reading. Pa. Junly 9 n g " ,188, 988, 2 
jreading Traction Co...... | 1,000,000) 1,000,000|gem1-an.,Jan. & Jy 26 rmm zn 2 nnn e 4,000, 000 2, 000,000 16 & Oct., 88. il 
Oi Passenger By............. ee] 50) 850, 850,000| Jan., ^  ||Electric Yehiele OO. .. . com. 5 d EM ix 
{Hast Reading para 4 — 580 1,000,000) $1,000,000) Jan., — te nera! L Tag e „on. m CY : d vette: n 80 am 
. su ne ectri " TET : "216, .Apr., 1901 260 |260 
abe ips ee iud RWA... 600,000 150, i „ Interior OW A 3 06 on Oo... 1,000,000 1,000 60000 = 41 w4 
Jeterson Avenue Ry. OO. LII I D 400, 400, 2 XD ec. Es oo U Kings Oo. e . » "ats 5 2,500,000 3, , 00 A. & 0. 110 125 
er elven Oque avanne ponon 100 Y 22 1 4 ee Pittsburg, Pa- July 9 
— B Ai ox | 2,500,000) 2.47, 0001 an. *  ||Alegheny County Light Oo........ 500,000] 500,000) J. & J. 168 |172 
NN icol 2.690.588 1.800 eee s East End Electric Light Oe. . . 200,000 00,000 4 celal ees 
St. Louis || —————— 100 2,000,000 2,000, 2 . Jan., = Philadelphia, Pa.—July 9 
r. 2,400,000. 2,900,000 152 % Jan., Edison Electric Light oo 2,000,000 14% 144 
People's KE. Oo """—- n "cn eee 1,000,000 800, ls Pen, Pes Electric Sto ttery Oo..com 8.500.000 ."-—— | 8 t9 — 
Uni Electric Ry.. "a" n Com. 500,000 500, 695699906000 25 Electric — Ratter Co td. 5.000.000 id =. | n» 85 5216 
United Electric Hy....... 8 pref| 100) 1,000,000) 1,000,000)e $4, Jan. 7"? Manua Mies Light & Power Go.-| 19) on emm L— i8 | HX 
. ees GEAR — 2 — CU 3 KA. Jaly - Southern Elec. Light & Power Oo.. 187,500 187,500 p 80 a 
San Francisco, Cal.—July — BE TA Oo. 800,000 47 
California St. Cable ER.. —— ewe s... 1 1,000,000 600, 50c. monthly. 119 Bridgepo = (i Louls).. — , - m 20 — 
ä rr ee diy || Eddy Electric Mfg. í rise 3 9 | 12 
i ^ piter: ann’ SK. oe POE Hartford (Conn.) Elec, Light Oo... 850,000) ...... ease i90 
Presidio & Ferries KR........... +++ | 100| 1,000,000 5880, 0000 . — 16 N ford (Coan. 5) xi Power "geh Wa ccm. | one s de 
Seranton Pa —July 9 ew Haven nn.) Elec. LA. CO.. ; iR 3 3 
Beranton Railway Co. . 6,000,000) 2,800, 000 . . . . 5 Lag hereon m Oo, 100,00| ... . |2 & Q., Oot., 115 15 
m Scranton & Oarbondale Trac. Oo..| 100 500, 000 500, 00 / —  ||Royal Elec. Oo. (Montreal). ... ----- ap]. "rss iX Q^ tog I9 
m Scranton & Pittston Traction Co., 100 1,060,000) 1,050,000) ..., - * oronto (Canada) Elec. Light Oo... 1,085,000) 1,085,000 x * 136 | 188 
ine field III.— July 9: Thomson-Houston Welding Oo....... eir ee a en. 1. .. | 100 
ek Electric Oo 
Springfield Consolidated Ry .........| 100 750,000) 750,000 — 2 oonsoeket (R. I.) e Oo..... MEO Lasse dee TE Acus 105 | 106 
-aag tOn —, Oy last by a ority vote of the stockholders the capital stock was reduced 
nates Bevd hy Wi eee g eel e rr gei p ite consis 2 
R 9 „%%% „„ testo [ u e n um ng h 0 r an eo uen e 
55 Tx gh s sno consen esc u j| dT. the Hunisipal Hleotrie Light Oo. E 
1 Street Ry 1000 1,900,000] 1,166,70¢|5 X A. 113 ALLIED INDUSTRIES. 
Toronto Street |o — T S 100 6,090,000 6,000,000 171 B. 109% 119% Electric Heatin Oo.... ae E is 
Montreal Street Railway Oo.........| . . . . 4,000,000) 4, 000, 0004 : 280 Freed Ry. & Illu'g Pro — xd ien 
Washington, D. C.— July 9 United ElectricSecurities Oo.. pid. - hö 
— F 1 rp epe mI "P l 
. Y VUE E P0000. 40000089 A. "ut MOX 
on eer 009-09 
Georgetown & Tenallytown Ry. . 50 200,000 200,000 3 44 |\Consolidated Miectric Storage Oc. -- sia 
Metropolitan RE. Oo...... .........| 600 1,000,000] 458,00 % & Q. * . e M es 150 188 
worcester, Mass.— July 9 : Worthington Pump Co pid Lig 1 
*Woreester Traction CO.. . . . 00m. 100| 8, 000, 000 8,000,000) . 35 —July 9 
‘Worcester Traction Oo.....6 % pfd.| 100| 2,000,000| 2,000,000|8 X; 8. Feb., we i nuaceinhia Fa «o 
Worcester & Suburban Street Ry. . 100)  550,000| 64,500 4K X 85 eotro Pneuma » Oe. ..-. 9 |2% 
: nited Gas Improvement Oo..scrip -. | 162 
r IW July p Welsbach Commercial o......com 2% 215 
ilkesbarr yoming Val Trac.. Welsbac mmercial Co p 78 |75 
ie = T 26__||Welsbach Light Co. 4 | Bs 
Welsbach Light Oo., Oanada. ..... 1 | n 
* Unlisted. tPaidin, 1 Full paid. f Outstanding. ? Ex-div. » Pa.—July 9 
a Leased to Hestonviile, Man & Fairmount 8 1175 for 6 Zon stock pet annum. Josse dà ut i.i sb dos isE IE 
b Consolidation Electric, People's and Philadelphia Tractioa companies, Fixed ||3andard Underground Oable Qo... 294 99 
cha'ges and all indebtedness of constituent and leased companies assumed by Union em ous 
Traction det oma Miscellaneous.—July 9 | 
c Practically all shares owned by Union Traction Company. Barney & Smith Oar Co.......com ae 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electrie Traction Co — Smith Oar Oo........píd. 120 129 
e Leased to Electric Traction Company. ° 22 — — „Id. 2 m 
f Controlled by Frankford & Southwark Passenger Rallway. Alin " n "e 
g Leased to People's Passenger Railway at $5 per share. "ce Prati Co X ae Able cid S 
h Majority of stock owned by People's Traction Company. o Ht & Whitney BE" ee eroe 
(4 Leased to "nion Traction Company. ae ns Whitnes Dor o E 
Lease pecans E iners ae eem ewe cec m 1 of $10:000 * di Heron Do dc EE — 
Leased to Unite raction Oompany at &‘ren of $10,000 per annum in 1866-7-8 A a i . 2 i. 
t a. $20,000 in 1899-1900 and $30 000 per annum thereafter, me Het etl Rape tty Meet 8 pasion oes = 90 
dec'ared as a dividend semi-annvally. , " —— Oar acc —— 2 15 


. k Dividend of 10 % guaranteed by Reading Traction Company; 
‘| Dividend of 6 % guaranteed by Reading Traction Company. é‘ 
m Leased and operated by the Scranton Railway Oa., formerly Scranton Tracklon des 


"nliUsted. 


Diditized y Google 


JULY 10, 1901.] 


~ ee —ů — — 
— — 


Albany N. Y. 


Dats of Quotation— July 9, 1901 


The Albany Ry.Oo......Cons. mig. 5e 
The Albany Ry. Co.. . . . . Gen. mig. 5e. 
Watervieit Turnpike & RR. Ist mig. 
Watervielt Turnpike & RR. ad mig. ôs. 

Troy Oity Railway Co. . . . . 18d 5e 


"interest guar. by Albany Ry. Co. 
E interest guar. by 
à y By. Oo. 


Baltimore Ma. 
Date of Quotation - July 9, 1901 
United Electric Ry. Oo.-.1st mig. g. 4s 


.Baltimore Oity Pass. Ry..1st mig. g. 5». 

* Baltimore Traction OO. . Ist mtg. 5s. 

Baltimore Trac. Oo. Exten. & Imp. g. 68. 

Bal. Trac. Co. No. Balto div. Ist mtg. g. 56 

Trac. Oo. Ooll. Ist mtg. g. 5s. 

Baltimore Traction Co. Convertible 5s. 
tral Pass. Ry. Oo.........lst mig. 6a 

tral Pass. Ry. Oo..Oons. mtg. g. 5e 

& Suburban Ry. . Ist mtg. g 5s. 

e Roland Elev., ...........lst mtg. 5a. 


All of the bonds of the above 
companies, marked ft, have been as- 
sumed by the United Railways & Elec- 
tric Company. 

Boston Mass. 

Date of Quotation- July 9 1901. 
Lynn & Boston RR.......1st mig. g. 5a. 
West End Street Ry........Deben. g. 5s. 
West End Street Ry.......Deben. g. 4*4. 

$81,674,000 in escrow to retira outetand. 
ng bonds of absorbed companies. 


Charleston S. C. 
Dale of Quotation—July 9, 1901. 
Enterprise Street RE........1s1 mig. 5s. 
—— Olty 


RT... It mig. ôs. 
tOontrolled by Charleston St. Ry. Co 


Chicago lil. 
Date of Quotation—July 9, 1901. 


eago Olty Ry....--.....let mig. 48. 
leago Passenger Ry......1si mig. 6s. 
cago Passenger Ry. . Cons. mig. 6a. 
& So. de R T...1st mtg. g. 5a. 
cago & Bo. Side R. .. 48. 
West Div. Ry..... 1st mig 434a, 


North Chicago St. RR... st mig. 5s. 
North Chicago 8t. RR Cert. indeb. 6e 
North Ohicago Olty Ry...... lst mtg. 62 


ded debt assumed by Chicago W. 
v, Ry. Oo., controlling interest o! 
which is owned by W. Chicago 9t. RR 
Co., lessee. 
bject to call after Oct. 1, 1899, a: 
#110 and interest. 
tAssumed by W. Ohi. RR. Oo.. lessee, 
Unt. guar. by W. Ohicago St. RR. Oo 


Cincinnati 0. 
D 3s 9) Quriation—July 9, 1901. | 


Oin. New. & Cow. St. Ry. let Con.mtg. g.5s 
Mit. Adams & Eden P'k In. Ist mig. 65. 
Mt. Adams & Eden P'k In . Ist mig. ôs. 
M1. Adams & Eden P'k Inc. Oona.mig Se 
o. Qov. & Oin. St. Ry........18$ mig. 6s. 
Jo. Gov. & Oin. Bt. R. 2d mtg. 6a. 
+ Assumed by the Oincin. Si. Ry. Oo. 
19250,000 reserved to retire let mig. bda. 


Cleveland O. 
Date of Quotation July 8, 1901 


qe Street RE. OO. It mtg. 65. 
n. New't & Oov. 8t. Ry..Oons. mig. 5e. 


Oleveland City Cable 8 mig. 58. 


Ss Electric Ry. Oo. ist mig. g. 5s. 
umbus (O.) Cent. Ry. . let mig. g. Se. 
aHast Cleveland RR.......... Ist mtg. 5s. 


Ft. Wayne (Ind.) Elec. Ry. Ist mig. g. 6s. 
Lorain (O.) Street Ry. . It mig. ôe. 
Ry. Oo., Grand Rapids. . Ist mig. 5e. 
1. 900, 000 in escrow to retire bouds of 
sbror companies, marked a. 
tinterest guar. by Oons. St. Ry. Co. 
Detroit, Mich. 
Date ef Quotation—July 9, 1801. 
* Oltisens' Bt. RR. . let mig. 5». 
Wayne & Belle Idle Ry...1st mig. 6e. 
The Detroit Ry...............1st mig. 5s, 
,900 in escrow to retire bonds of 
Det. Clty Ry. and Grand River 81. Ky. 


New Haven Conn. 
' Bate of Quotaiton— July 9, 1901 


Si. 666225510 . . 5 * 
IM use 
venue RE—1sí mig. g. 5s. 

-—— "actor Avenue BR......Deben. K 
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ELECTRICITY. 


BONDS. 


PASSENGER RAILWAY. 


RARE. t 
New Orleans La. 
Dete of Quotation—July 9 1901. 


Canal & Jlatborne RE... . 6s. 
Crescent City F na E 
Orescent City RR... .. . . Cons. mtg. g. 5s. 


leans RR. Co.’ A * 
$990,000 o 2 — bonds 


New Vorn 


— 
-— 
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— Sho — 1 1-1 3 — 
- -  - owes 9 9 2 
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35388 


E 


—— 
m bO O — 
- 
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Metropolitan St Ry O. K. m. cl. tr. g 


Second Avenue * R e 
Second Avenue Ry. (en. cond. miig. 


- 


3383 


E 
3 


Twenty-third Street Ry...... tg. 
Twenty-thira Street R7. set oe Deb 
Union (Huckleberry) Ry..... lst mig. 5a. 
tt Westchester Eleotric RR. . . Ist mig. 5a. 
181,085,000 in escrow to retire gen. mig. 


2777752777887 


235 
888 


fin freasury $90,000. 
Guar. by Union By. Co. 
Toronto Canada. 
Date oj Quotation— July 9 1901 
Montreal St. Ry.....................18f . ba. 
Toronto St. Ry............. 1st ae a ee 


+$85,000 per m. single track authorized. 
$600,000 in escrow to retire 6s due in 1901. 


Philadelphia. 
Date of Quotatton—July 9,19) 


- ow 


8888838838833 
8888888888888 


Greene & Ooates St. Ry.......... 1st mig. 
Lombard & So. St. Pass. By...1st — 6s 


Qu M 
—— — 


- 


People's Pass. Ry. Stk. trs. cert 
Phila. Of 4 spurte So 


— 
LA ONE J 


Union Passenger Ry. . .. Ist mig. 5 
Union Traction COo................Ool. as. 


33 
88 


The trust certificates were issued to 
pay for the shares of the Electric and 
People’s Traction lines purchased, 

Pittsburg. Pa. 
Date of Quotation - July 9 1901 


Birmingham, Knox & Allentown......6s. 
Central Traction Oo......... Ist mig. 5s. 


- 


HIE 
FHE 


EET 


on 
*Fed'] St. & Pleas. Val. Jack's Run.....5s. 
Fed’! St. & Pleasant Valley........ Oona. 5s. 
Millvale, Etna & Sharpsburg.............. 5a. 
Pittsburg, Crafton & nsfield...........58, 
Pittsburg Traction Co............ lst mtg. 5s. 
Pittsburg & Birmingham...... lst mtg. 5a. 
Pittsburg & West d.. .. Ist mfg. 
*Pg'h., Allegh. & Manch. . . Gen. mig. 5s. 
Second Ave. Traction 1 
Rub. Rapid Transit Railway Oo..........6s. 


Providence R. I. 
Date af Quotation—July 9 1901 


Newport Street By...... 00 n 5s 
United Trac. & Elec. CO. 18 ME g. 5s 


St. Louis. 


Date of Quotaiton—July 8, 1901. 


Baden & St. Louis RR.........ls¢ mig. 5s 090 
Oass Ave. & Fair Gds Ry. lst mtg. 5s | 1,818,000 
Citizens’ Railway Co......15$ mig. 5s 

‘emp. Hts. Un. & Mer. Tex - II 
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PASSENGER RAILWAY. 


> Interest 
RARE. Anthesizned.| Issued. periods. | Bid. | Asked. 
St. Lau! a. 
Date of Quotation July 9 161 
rson In .8e.| 270,080 270,000 |1908| M. & N. | 162 18 
Lindell By, G0... ist mig. 2 1,800,000 | 1,80008 111 F. A. | 17. | ike 
isso COSCO SVlHeeseSsenseseeeoseene 23 pee 1210 reb rs 106 108% 
yecpie's RE. 3 ie, 3. 1200 138.000 1882 J ap. | 2 oe 
{Peo le's BE. Qo..... o eee o «MÀ mig. Ya. 75,000 75.000 1902 M. & N. %% esceceeo 
Peo e's RR. Qo...... eee ORS. mig. Qa. 1,000,000 800,000 1904 J & J. DIIIITI %%% 
8t. Louis & E. St. L. Mlectric..1st mig. 6». 15,000 75,000 |1905| J. & J. 101 
8$. Louis RR. OO... Ind mtg. 8e.| 2,000,000 | 2,000,000 1900 M. & N. | 99% | 100% 
i81. Louis & Sub. Ry.........19$ mtg. g. 5s.| 3,000,000 | 1,400,000 |1921| F. & A. | 108 104 
Bt. Louis & Sub. By..............Ineome 8s.| 900,000 800,000 |...... . 80 u 
t+Southern El o Ry...Oons. mig. 66. 600, 000 500,000 [1909] M. & N. | 108 
{Taylor Avenue 8t. Ry......15$ mig. g. 6. _ 900,000 600,000 |1918| J. & J. 1160 11744 
Union Depot RR. Oo....15$ cons. mtg. 88. 1,091,000 | 1,091,000 |1900| A. & O. | 100 0055 
Union Depot BB. Oo... ., Cons. mtg. 6s.| 8,500,000 | 1,787,000 1918 J. & J. | 1m 
Controlled by 8t. Louis BB. Oo. 
Controlled by Union Depot ER. Oo. 
Oontrolled by Lindell Oo. 
$300,000 in escrow to retire lst & 3d 5 
$00,000 in escrow. 
,000 in escrow to retire lst mig. 
ode. 
san Francisco Cal. 
Date of Quotation— June 1901. 5 8 
Bt. Oable BBB. 120 m e . Be. 1 ,000 J. & J. 114 1M 
Ferien & Olif House By... ist 2. 680,000 | 680,000 |1914 M. & l. ., 117 
Geary St., Park & Ocean mig. Sa. 1,000,000 671,000 19 A. & 0. . . 95 
Market St. Oable Ry. Co.....1st mig. E. Ga. 8,000,000 9,000,000 1918 J, & J. 126} 00% 
Metropolitan Ry. Qo........ «9. 1080 mig. 200,000 %,  [eccccc 000900909 i. se ! m 
tOmnibus Cable Oo..............18$ mtg. da. 2,000,000 | 2,000, A. 40. 196% ...... 
Park & Cliff House RR. . . 100 mtg. 6s.| 860,000 , 1912| J. & J. 10859 107 
Park & Ocean RR..............18$ mtg. 68. 280, 000 280.000 1914 J. & J. 115 | ...... 
Powell Bt. Ry. . 9 18$ mig. Ge. 700,000 700,000 1912 M. 8. PT TTI] 198 
utter St. By. OO ce ee eccess LBI mt . E. Bs. 1,000,000 U M. & N. TY TTT 
tOontrolled by Market St. Ry. 
Washington D.C. 
Date of Quotabion— July 9. 1901 "Y iin 
e Oo. eee eee eee (DO D 8 m Be. 000 J. & J. ITTITI] [ENT] 
Be E By. . 60% 00 See © = 66. 500,000 800,000 A. & 0. 188 [TT TT] 
Eckington & Soldiers’ Homa, !-: mtg. 66. 200, 000 300,000 J. D. . ..... 
Metropolitan RR. Oo. . Ooll. tr. cons. 6s,| 00, 000 500,000 J. & J. „ 
1950,000 in escrow to retire let mtg.bds, 
Miscellaneous. 
Date oj Quotation - July 9, 1901 
rt Traction Oo........1s$ mtg. Be.| 2, 000, 1,688,000/1 : $ 
Boff£lo &. Y.) By. Qo... Gons. mig. te. 8.001% 2.842.000 las, . . 198 | ue 
‘tisens’ St. H. ({na’poiia) tnt oons.m.5e| 4,000,000 | $,000,000 M. & N. 104 10 
Columbus (O. Bi. y... * In cons. T De. , ,000 3,261,000 J. & J. 118 ray 
onsolidated Traction (N. J.)..15$ mtg.5s 15,000,000 | 18,968,000 J. & D. 1113| 111% 
Crosst'n St. By. Colu's, Sdn miíg.g.5e 2, 000, ooo , ooo J. & D. 115 1164, 
nver Oity Cab e By........ mtg. g. 6e. . ,000 8,900,000 J. & J. 40 e 
Denver Con. Tram’y Oo....Oon. m. g. 5s.| 4,000,000 | 923,000 A. &Q. 80 25 
Louisville Ey) Ry...1sí cons. mtg. g.5s.| 6,000,000 | 4,981,000 J. & J. 119 119 
Minneapolis 8t. Ry..1st cons. mtg. g. 66 5,000,000 | 4,050,000 J. & J. 110%} 11 
No, Hudson Ry. N. .J. d mig. b. 8,000,000 | 28150001928 J.& J. | 108 | 
. Hudson Oo. Ry. N. J). . zd mig. Be. oo | 650,000/1998) M, & NK. . 
No. Hudson Oo. Ry. (N. Z.). . Deb. 6e. S 


Paterson (N. J.) Ry.......Oons. mtg. g. 6s. 
Rochester af .) Ry............18$ mtg. 5e. 
81. Paul Oi E eee ese eee (OO DB. g. ba. 
St. Paul City Ry... . 00000000: DOD. g. Ga. 


181,000,000 in escrow to retire lst and 
d mig. bds. 
,000 in treasury. Bonds guar. by 


uffal R . Co. 
B870 000 in escrow to retire bonds o! 


18 ein ied ury 
n treasury. 
198 000 res ved to redeem prior liens 
{ ,000 in escrow. 


1,260,000 1,000,000 — J. & D. [fy % 
A. 
5,500,000 | 4,298,000/1987| ,..... | 1053| 106 


- With inf're, 
ELEOTRIO LIGHT AND ELEOTRIOAL MFG. COS 


Boston, Mass. 
' Date oj Quotation July 9,1901. 


LI. oe 
Edison Elec. Illuminating Oo., Boston. , 2 
General Electric Oo. gold , 


Pittsburg Pa i 
Date of Quotation—July 9. 190 
Allegheny County Light Co...............05.| 600, 000 ess... |190| J. & J. 110 sosis 
Westinghouse Elec. & M tg. Oo.Sorip 66. 196,570 8 M. & 8. ee 
Miscellaneous. (July9 1901.) R " 
El. Ill . Oo. N. York) lat m. 5s.. 4,8 2, » *" „„ „%% 6% 
Edison El. Lig. Oo. UN. FV.) con. m. g. 5s. | 15,000,000 | 2,188,000 19% ...... | 124 um 
Edison Elec. 1 Oo: diei nie) ws 2:000 bon 6,000,000 19400 1274| 124 
l Electric t adelphia).. ,000, — fece — 3 
"Elus Co. El. Lt. & Pow. Co. last mtg. 5s.| 2,500,000 ess. |1987| A. & O. 100 105 
Kings Oo. El. Lt. & Po. Co. pur. money 66 5,176,000 Wiesen: 1997 A & O 120 123 
ilwaukee El. Ry & Lt. Co. Ist con. $ 586. 8,000,000 . F. & A. 1025. 
nited Elec. Light & Power Oo(N. Y.)..] 6,000,000 |  ...... . — : TP 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— July 9 . 1901. 100%] 101 
merican Bell Telephone... . .. ... 48. 19080 F. & A. | ...... wate 


ya tg 0 dpi e is — mv — up EM RIT 
N. V. & N. J. Telep e o. gen.mífg.5s . 22000 
Chesapeake & Potomac Teleph. Go. 5a. "— ^e»... |1911) J. & D.] 108 108 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date oJ] Quo‘ation—July 9 1101. 
American Electrie Heating 78 600,000 | 500,000 sees m 
A:rmington & Sims Engine Co. — — dees 
Barrney & Smith Oar Co. eesccosoccos 6a. 699900508 Gee 106 107 
Oarberundum Mfg O m 6a. [III — %%% %%% * Tm 
Worthington Pump OG MERERI PEeTTTYTTTTTT) 15,000 e09900000 121 


Unlisted Q1Nominesl 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 16g(gl7c.; Lake, 17@17 e.: 
casting, 165: (2103€c. 

Electric Storage Battery stock advanced in the Philadelphia market last week. 
Against 5214 a few weeks ago, both common and pr«ferred crossed 87. 


The copper market is comparatively quiet. The London market is extremely 
dull, but consumption of copper by the home trade continues on a large scale. 


A Philadelphia Union Traction Company director is reported as saying that 
the net earnings of that company for the year ended June 30 will be just about 
$1,000,000. 

The Whitehall & Granville (N. Y.) Electric Railroad Company has been 
granted permission to issue a first mortgage for $400,000 on its new road between 
Whitehall and Granville. 


The. Chicago City Railway Company on Monday issued to stockholders the 
$4,500,000 new stock authorized some time ago, and it is thought the stock of the 
company will be put out on an 8 per cent. basis, as against 12 per cent. heretofore 
paid. 

The following are quotations for some of the industrial] stocks not quoted else- 
where: Electrical Lead Reduction, 3@3!3; Electric Boat, 15217; Electric 
Vehicle, 94510; Tel. & Tel. Company of America (full paid), 4661; Electric 
Company of America, 76715; National Carbon, 165,18. 

It is again reported that the control of Brooklyn Rapid Trausit has changed. 
The Philadelphia contingent in Metropolitan Street Railway have now a very 
large amount of the stock though perhaps not actual control. Traction experts 
say the new management of the property is introducing considerable improve- 
ment ín operating methods. 


The stock market in New York Monday suffered the most severe b k in 
prices it has had on any single day in months, the May pauic alone except . A 
state of semi-demoralization ruled practically all day long, with final figures ava 
consequence showing net declines of nearly all standard stocks of from 3 to 3 
points. General Electric declined 5 points. 


The application of the Ballston ( N. Y.) Terminal Company, which was pre- 
sented to the State Board of Railroad Commissioners by Senator E. T. Brackett 
and W. B. Dunlop, for permission to increase its capital stock from $200,000 to 
$1,500,000, and to issue a mortgage for $1,200,000 on its property, has been granted. 
One of the objects of this increase is to permit the company to build twenty miles 
of new road. 


The directors of the Consolidated Traction Company of New J ersey announced 
on Saturday a regular semi-annual dividend of 1 per cent., payable Jul yl». The 
dividend will be paid with the money received from the North Jersey Street 
Railway Company as rental payment under the terms by which the North Jersey 
leased the Consolidated Traction Company. 


A certificate of merger of the Electric Light & Power Company of Syracuse, 
N. Y., and the Underground Electric Wire Company with the new Syracuse 
Lighting Company, was filed recently with the Secretary of State, as well as a 
certificate extending the business interests of the Syracuse Lighting Company to 
include the supplying of steam to consumers from a central station to pipes laid 
in the public streets. 


Accompanying the recent upward movement in Massachusetts Electric coci- 
mon have been reports of extensive liquidating by New York parties. It is ru- 
mored that good sized blocks of stock that were acquired at the time the company 
was underwritten have been sold at the recent high prices and that Boston inter- 
ests have taken up the stock. A member of one of the large trust companies says 
the price of the stock is altogether too high. 


The Conestoga Traction Company, the Lancaster Gas Light & Fuel Company 
and the Edison Electric Illuminating Company of Lancaster, Pa., valued at about 
$10,000,000, have passed into the possession of the Lancaster County Railway & 
Light Company. The power plants of the absorbed companies will be centralized, 
and $250,000 will be spent in improvements. A $1,000,000 mortgage has been filed 
by the new company for the issuance of collateral trust bonds, $500,000 to be issued 
at once. 


Itelative to the proposed restoration of the capital of the Genera] Electric 
Company a director and a former member of the executive committee 
says: “There has been no recent move toward restoring the capital of the Gen- 
eral Electric Company to the old amount, but the directors have given consider. 
able attention to the subject and when the plans are fully consummated an an- 
nouncement will be made tothe stockholders. There seems to be a u.isunder- 
standing as to the methods to bə followed iu relation to this increase in stock. 
While I am not authorized to speak by the card, I cau state positively, I think, 
that there will be no subscription for new stock, but merely a distribution among 
the stockholders of new stock in proportion to the amount of their holdiugs. This 
might properly be referred to as a stock dividend, although in reality it amounts 
to nothing more than returning tothe stockholders what was taken away from 
them, Whether or not it would be possible to restore at one time the full amount 
of stock is dependent entirely upon the amount of the company's surplus. A sur- 
plus represents in stock actual paid in capital, and if, for instance, the company 
desired to issue $15,000,000 of new stock, and had a surplus of $7,500,000, stock 
could not be issued under the laws of the State of New York toan amount in ex- 
cess of that of the surplus. Any action therefore toward restoring the old capi- 
talization can not be taken until the surplus reaches an amount equal to the par 
value of the stock to be issued. As to whether or not the present market price of 
the stock has discounted the proposed increase, I will say that to my mind the 
price represents the actual intrinsic value of the stock itself in cousideration of 
the earning capacity of the company.” 
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NEW YORK, JULY 17, 1901. 


EDITORIAL NOTES. 


It is theaim of ELECTRICITY 


Principles to furnish its readers witb 
of Dynamo articles that will appeal to 
Construction. the practical man and tbat 


will tend to belp him ad- 
vance in his chosen profession. A short time 
ago under the head of ‘‘ELECTRICITY’s Educa- 
tional Series,’’ there appeared a Score or more 
of articles of a practical nature which we have 
reason to believe met with tbe approval of our 
readers, especially the younger element, who 
were desirous of obtaining information on mat- 
ters electrical, but who were unable to devote 
the necessary time to a college course. 

In view of the above we propose shortly to 
runa series of articles entitled tbe ''Princi- 
ples of Dynamo Construction,“ which should 
appeal to young workers in electrical manufac- 
turing establishments. 

The new series, as in the case of the one 
recently drawn to a close, will be as non- 
mathematical as is compatible with the more 
or less intricate subjects to be treated. The 
articles will require for their proper under- 
standing no knowledge of calculus or even 
algebra, so that there should be no difficulty 
in a person equipped with an ordinary high 
school education grasping their meaning. 

These articles, which will be illustrated 


whenever necessary, will we are sure, be read. 


and studied with interest by a large number 
of our readers. 


& & k 


It goes without saying, 


The E lectrical comments our London 


Equipment correspondent, that the 
of the London London public is pretty 
Underground. well tired of the un- 


derground? equipment 
farce. A few years ago the Metropolitan & 
District Railways were told, in effect, that if 
they did not improve the system and adopt 
electric traction within three years, the line 
would have to be shut down. It will be re- 
membered that they appointed a joint com- 
mittee which carried out a short electrical ex- 
periment with an idea of ascertaining the best 
system toadopt. Whilestillexperimenting and 
discussing, the Central London was opened 
and carried off their traffic to the extent of 
getting on for $10,000 per week. The com- 
mittee seemed by the help of its expert advis- 


ers to get intoa muddle as to what system of 


electrical working to adopt, and after floun- 
dering about sent to investigate. the Ganz 
method. Mr. Yerkes gradually secured large 
financial holdings in the District, so as to 
practically control its policy, and the District 
Board adopted his ideas. But the difficulty 
then arose as to whether both parts of the 
railway were to be worked on the Ganz system. 
Mr. Yerkes has now flatly declared to the Par- 
liamentary Committee that he will not have it 
for the District line. He stated that his idea 
was for no particular system but the very best 
combination of the best American electrical 
railway practice, although he said he would give 
English manufacturers the preference in con- 
tracts. if they could do things as cheaply and 
as well as Americans.’’ The two companies are 
therefore opposed the one to the other as tothe 
system to be used, and that is how the matter 
now stands. We must add, however, that it 
is being taken out of their hands to some ex- 
tent, for the preamble of the District Bill 
bas only been allowed on the condition tbat if 
no agreement is arrived at between the two 
railways within one month, the Board of 
Trade shall itself appoint an arbitrator who 
shall hear an engineer state the case for each 
side of the controversy, and then decide as to 
the system of working which must be applied. 
The next development should be a decidedly 
interesting one. 


X & & 
It is acknowledge 
The Independent that the independent 
Telephone telephone movement 
Movement has progressed far 
to be Pushed more in the Middle 
in the East. West than it has in 


the East. Take for in- 
stance the State of Ohio—which is admittedly 
an independent stronghold—and from statis- 
tics recently made up, it is seen that Cleve- 
land has 11,000 Bell telephones in use against 
1,000 independent instruments. Columbus, 
the next largest city in the State, boasts of 
more independent 'phones than Bell instru- 
ments, there being 4,642 of the former against 
3,300 of the latter. Out of 88counties in Ohio, 
the independents had on March 1, 1901, 67,597 
telephones in use, whereas the monopoly had 
but 64,716. Although, as previously stated, 
Ohio has more independent ’phones than any 
other State, Illinois and Michigan are not far 


oe d — 
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behind and in each the independents make a 


most excellent showing. 

That the independent telephone movement 
has so prospered in the Middle West, is un- 
doubtedly due to the untiring and unceasing 
efforts of several telephone men, notably 
among them being Mr. James M. Thomas, 
who has just accepted the presidency of the 
Telephone, Telegraph & Cable Company of 
Amerlca. Mr. Thomas will bereafter be 
located in New York City, which means that 
the independent telephone movement, which 
has dragged along in this vicinity for several 
years, will henceforth be pushed vigorously. 

The new Interstate Telephone Company has 
undertaken to cover the New Jersey field and 
get into Philadelphia with an independent 
line. In New York it will connect with the 
Knickerbocker Telepbone Company and the 
latter will co-operate with the Massachusetts 
Telephone and Telegraph Company to estab- 
lish a long distance service between this city 
and Boston. 

Referring to this subject Judge Thomas 
is reported as saying: 

«I came here from Cleveland to take charge 
of the operation and construction of an inde- 
pendent telephone system in New York and 
Boston. Plans are also being laid for the con- 
Struction of a longdistance trunk line between 
the two cities. It is the intention of the Tele- 
phone, Telegraph and Cable Company to pur- 
sue an aggressive policy in the East, where 
the independent telephone movement has 
been practically neglected. The construction 
of a system in New York and Boston will cost 
about 89, 000, 000.“ 

President Thomas added that the fran- 
chises for operating an independent telephone 
system in this city and Boston were already in 
possession of the Massachusetts Company and 
the Knickerbocker Company, which is now 
laying wires in certain parts of this city. 

Thus it will be seen that a telephone war 
to the death is declared and that the Inde- 
pendents propose to grapple with the Bell in 
its heretofore impregnable stronghold. 

et & 3* 
The projectors of the South 

Electricity Carolina Interstate and West 

in the Indian Exposition, when first 
Textile considering the question of 
Industry. what main buildings should be 
provided for, and what one 

should be considered one of the most import- 
ant buildings of the Exposition. in which 
could be best shown to the country at large 
the great developments of the South in the 
last quarter of the nineteenth century and the 
immense possibilities of the future, decided 
that the Cotton Palace" was the building in 
which this could best be accomplished. The 
Cotton Palace will be a magnificent building in 
the Spanish renaissance style of architecture, 
with a facade of over 450 feet and a central 
dome rising to a height of over 150 feet, and 
having a floor space of 50,000 square feet. In 
this palace King Cotton will reign supreme. 
The fleecy staple received at the eastern en- 
trance direct from the farm will pass on 
through all the varied processes of manufac- 
ture until in its westward march it reaches 
the stave of the completed fabric. All the 
principal processes of weaving knitting and 
manufacturing of cotton, hemp, jute and other 
fibers, will be illustrated and operated in full 
view of visitors. Electricity will be the mo- 
tive power and the looms and other machinery 


ELECTRICITY. 


will be belted up direct. 'This feature of the 
Exposition will enable manufacturers of elec- 
trice] machinery to demonstrate the great 
utility of their machines for use in the textile 
industry--an industry that is making enor- 
mous strides throughout the South 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


IT is reported that the Antwerp Steel 
Works of Antwerp, Belgium, has decided to 
equip its plant with electricity. 

— 2 — 

THOMAS A. EpIson’s new invention, the 
thermopile, will be shipped to the Pan-Ameri- 
can Exposition the latter part of this month. 
General Manager Gilmore, of the Edison labor- 
atories, says the thermopile is expected to 
revolutionize the method of producing electric 
power. It generates electric power direct from 
heat, and, fastened to an ordinary Rochester 
burner, will develop, so it is claimed, five volts 
and twenty-three amperes of electricity. 

— . —— 

SUNDAY night the electric lights at Zanes- 
ville, O, were completely smothered by the 
ashes of burned June bugs that filled the globes 


in countless numbers. 
— ee — 


THE Navy Department is considering the 
advisability of fitting the Monongahela out in 
some such manner as the training ship Al- 
liance. A large boiler would then be put In with 
condensers and evaporators, and the ship 
would be supplied witb electric lights and a 
refrigerating plant. The Allianceis the only 
training ship inthe navy which is fitted out 
with such modern conveniences. The cost 
would be about $30,000 to $40,000. 

— 2. — 

THE German postal authorities, having ex- 
perimented for a year in Berlin with the Amer- 
ican automatic telephone system, have just de- 
cided so establish this system permanently. 

———~-¢- — 

ACCORDING to the statement of the water 
lot owners at the Chaudiere Falls, Ottawa, 
within probably two years all that will be left 
of the great falls that Champlain loved, that 
the Indians worshipped, and that now light 
and furnish power for the capital of the Do- 
minion, will be a black and yawning gorge of 
rock, It is proposed to turn every drop of 
water that passes over the Chaudiere to indus- 
trialuses. Thenew power canals that the Ot- 
tawa Power Company has asked permission to 
build wil take a great deal of the surplus 
water, wh'le other projected improvements 
and works, it is expected, will absorb all that 


remains. 
—— 2 — 


Tae twenty-first annual reunion of the Old 
Time "lelegrapbers! Association will take 
place in Montreal on September 11, 12 and 13 
next. At arecent meeting of the executive 
committee arrangements were made for the 
entertainment of the guests. Between 300 and 
400 are expected. The Association is largely 
made up of ex-telegraphers, and Senators, 
Members of Parliament and steel kings arein 
the Association. Carnegie and Edison are 
also members. Accompanying the old timers 
will be a large delegation of municipal electri- 
cians who will go to Montreal after the close of 
their convention, which takes place this year 
at Niagara Falls. Also associated with the 
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graph Corps, which will be in Montreal in a 
body. The president of the Association is 
Mr. L. B. McFarlane, of Montreal; vice-presi- 
dent, Mr. J. E. Hutcheson, of Ottawa. 


—— — 9 9-4 »— —— 


ATTENTION is called to the fact that under a 
recent decree of the Belgium Government felt 
for use in the manufacture of electric accumu- 
lators will hereafter come under the classifica- 
tion “various products of industries," dutiable 
at 5 per cent. ad valorem. Importers must 
prove to the satisfaction of the customs 
authorities that the tissues are actually in- 
tended for the above use. 

— —— 

A DISPATCH from St. Johns, N. F., states 
that steps are being taken by Minister Mur- 
phy, Chief of the Department of Marine and 
Fisheries, of Newfoundland, to demonstrate 
the absolute necessity of the establishment of 
the Marconi system of wireless telegraphy to 
safeguard life and property embarked upon 
ocean steamers from the dangers of Cape 
Race and the adjacent coast. With this end 
in view, Minister Murphy has had a map pre- 
pared from the official records, giving the 
location of the wrecks which have occurred 
at and around Cape Race for the last forty 
years. 


— . — 

SENOR EDUARDO J. CHIAPAS, a civil engineer 
of Guantanamo, is reported to be arranging 
for the erection of a lighting and power plant 
at Santiago de Cuba. This will comprise 240 
arc lights, 6,000 incandescent lights and power 
to be furnished to small consumers in and 
about the city. A complete steam plant will 
be installed, but later the power will be trans- 


mitted from the Guaso River water falls, a 


number of miles distant. 
— 208 — 

A BOY flying a kite played havoc with tele- 
phone service in the northern part of Wabash, 
Ind., last week. The wind carried the kite 
accross the wires of the telephone company, 
and the heavy string lodged on the telephone 
wires and on electric light wires. The current 
from the latter was diverted to the telephone 
lines with the result that the catle box and 
ninety telephone8 were burned out while the 
operators at the exchange were badly shocked. 

— 2208 — 

THE will of Albert L. Johnson, the railroad 
promoter, who died at his home at Fort Hamil- 
ton on July 2, was filed for probate in the office 
of the Kings County Surrogate July 12 by 
Mayor Tom L. Johnson of Cleveland, brother 
of Mr. Johnson. By the terms of the will 
Mayor Johnson, who is named as the executor, 
is to haveabsolute control of his brother's 
estate, He is also a large beneficiary by 
the will In the attidavit attached to the 
papers it is stated that Mr. Johnson left no 
real property in this State and that the value 
of the personal property, so far as the pe- 
titioner knows, is $J,000,000. 

— 8-9 di — —— 

TaosE who have experienced the annoyance 
of having blueprints discolored and blurred 
by rain, droppers in mines, and moisture in 
general, will appreciate a simple and inexpen- 
sive method of waterproofing the prints which 
renders them completely impervious to weath- 
er and water, says ‘‘Mines and Minerals." The 
waterproofing medium is refined parattin, and 
may be applied by immersing the print in the 
melted wax, or more conveniently as follows 
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Immerse in melted paraffin until saturated a 
number of pieces of an absorbent cloth a foot 
or more square, and when withdrawn and 
cooled they are ready for use at any time. To 
apply to a blueprint, spread one of the sat- 
urated cloths on a smooth surface, place 
the dry print on it with a second waxed 
cloth on top, and iron with a moderately hot 
flat-iron. The paper immediately absorbs 
paraffin until saturated and becomes translu- 
cent and highly waterproofed. The lines of the 
print are intensified by the process, and there 
is no shrinking or distortion. As tbe wax is 
withdrawn from the cloths, more can be added 
by melting small pleces directly under the 
hotiron. By immersing the print in a bath of 
melted paraffin the process is hastened, but 
the ironing is necessary to remove the surplus 
wax from the: surface, unless the paper is to 
be directly exposed to the weather and not to 
be handled. The irons can be heated in most 
offices by gas or over a lamp, and a supply of 
saturated cloths obviates the necessity of the 
bath. 


... 

TRE probable success of the submarine 
boat, says an English writer, and in any case 
the reliance placed upon it by the French 
Government, has, as was to be expected, re- 
sulted in the problem of defeating it being 
Studied with close attention by the British 
Admiralty, and many experiments have been 
made and are being made to defeat a subma- 
rine attack. I believe, says he, much success 
attended these so far as the use of electricity 
for discovering the proximity or a boat under 
water is concerned, and this having been de- 
termined, methods are being udopted for the 
destruction of such boats whose presence has 
been detected. 


Mr. AUSTIN CHAMBERLAIN, in the British 
House of Commons on Monday last, detailing 
the progress of the Pacific cable, said that 
several sectional cable houses had already been 
constructed and sent out and were being 
erected at the various landing places. The 
survey has been satisfactorily completed over 
1,500 miles of the proposed route, and the 
manufacture of cable will begin this week. 
Mr. Chamberlain added that landing sites had 
been selected on the coasts of Queensland, 
New Zealand, Norfolk Island (between New 
Zealand and New Caledonia) and at Vancouver, 
and that the Cable Board was satisfied as to 
the ability of the contractors to complete the 
work by the end of 1902. . 

— ib. ——— 

IT is now rumored tbat the Manhattan Ele- 
vated Road in this city will not be equipped 
witb electricity before the coming year. 

— e — ——— 


ADVICES from England state that electric- 
ity has not yet been applied to the turret 
mechanism of British battleships, and that thé 
Government is still satisfied with the results 
given by hydraulic power in this connection. 
It is added. however, that electric gun mechan- 
ism would be incorporated in some of the war 
ships now in course of construction for that 


country. 
— 2 — 


THE first completed section of London's new 
electric-tram system, fifteen out of a total of 
forty miles, with which the metropolis soon 
will be girdled, was opened last week, carrying 
passengers along the Uxbridge Road, past 
Acton, Ealing and Hanwell to Southall. This 
is the result of a company enterprise at St. 
Helen’s in Lancashire. 
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THE League of American Automobilists was 
Incorporated July 12 with headquarters in this 
city. The purposes of the league, as set forth 
in the certiticate of incorporation, are to de- 
velop the automobile industry in the United 
States and Canada; to encourage the manu- 
facture aud use of self-propelling machines, 
and to that end to provide means for league 
members to acquire and maintain such vehi- 
cles, or a right to use them, at a moderate eost; 
also to maintain club rooms wherever deemed 
desirable and to encourage the construction of 
good roads and highway improvements. The 
directors are William Herbert Smith, William 


G. Kinney and William J. Howey, all of this 


city. 
— — —dib-- di ———— 

THE railroads are now spending millions for 
safety devices, have perfect signaling systems, 
in so far as semaphore and interlocking ar 
rangements are concerned, but what the trant- 
portation and operating departments are look- 
ing for now is a switch so connected by an 
electric track circuit with the telegraph offices 
and towers that any attempt to throw it will 
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19 
lying at the wharf. A telephone instrument 
in the main saloon is connected with the sys- 
tem of the Chicago Telephone Company and 
enables passengers on the steamer before she 
leaves the dock to call up friends in any part 
of the city. This is the first service of the 
kind that has been arranged in Chicago. It is 
probable arrangements wil] be made so that 
steamers will be attached to the Milwaukee 
telephone system when lying in that city. 
` — 2 — _ 


PAN-AMERICAN SCENES AND EX- 
HIBITS.—I. 


‘BY FRANK C. PERKINS, 

Electricity is used so extensively at the 
Pan-American Exposition and there are so 
many scenes, both at night and day, which are 
particularly interesting to readers of ELEC- 
TRICITY, that it would be useless to try to de- 
scribe or illustrate even a small part in asingle 


. article, The following series of short articles 


will give a few glimpses of the exposition, in- 
cluding each week a day vlew, a night view of 
one or more of the buildings, or other inter- 
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break the circuit and warn the operators. 
This device might also be constructed to work 
automatically, so that in case the switch is 
moved all semaphores will be set at the danger 
indication. A Pittsburg, Pa., electrican is now 
at work on sucb a device and claims that it 
will enable the railroads to save thousands of 
dollars every week. He will have his circuit so 
arranged that a broken rail, displaced switch 
or an obstruction on the track will set all 
blocks at danger and the traffic will be practi- 
cally suspended until the defect is removed. 
At present the fast trains rushing over the 
road are liable at any moment to be wrecked 
‘by an open switch. The signa] may be ali clear 
but the next switch around a curve open and 
then nothing can save the train. When the 
open switch sets all the blocks at the danger 
indication, the villainous trainwreckers will 
be foiled and the railroads much safer than at 
present. 
— — —ib- 9 4 —— —— 

THE Goodrich Line, in Chicago, has put into 

service a telephone connection with steamers 
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Fig. 1.—CovRT OF FOUNTAIN AT THE PAN-AMERICAN EXPOSITION. 


esting features, together with an exhibit or 
two of more or less interest. 

The accompanying illustration, Fig. 1, shows 
the Court of Fountain, and the Machinery 
and Transportation Building, and Electricity 
Building are to be seen in the background; the 
Fountain of Abundance is partially shown at 
the left and a part of the Fountain basin in 
front of the Electric Tower at theright. The 
night scene, shown in illustration Fig. 2, in- 
cludes the East Pergola, Machinery Building, 
Temple of Music, Electric Tower and the re- 
flection in the artificial mirror lake. 'The ef- 
fect of turning on these thousands of lights 
very slowly is most pleasing and wonderful. 
There are more than a quarter of a million 
lamps used in the decorative effects at the Ex- 
position. The gradually bringing upto candle 
power is accomplished by a water rheostat in 
the high voltage circuits, and the methods 
employed are particularly interesting as the 
controlof sucha large amount of energy in 
this way has never before been attempted, 
This enormous rheostat boils vehemently be- 
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fore the lamps reach their full brilliancy. It 


is located on the western part of the grounds 
and operates on the 11,000 volt line, which 
supplies the current to the step down trans- 
formers in the Electricity Building in the Gen- 
eral Electric exhibit. 

The 22,000 volt current from Niagara is re- 
duced in tension at the Ontario Street sub-sta- 
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MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN. 


BY W. H. WAKEMAN. 


One objection to springing an arch over the 
top of a tubular boiler is that it tends to spread 
the side walls and there are enough forces at 
work to disturb these walls without the arcb. 


VAM yi I ali ! 


eren 
. 


* g 


Fie. 2.—PAN-AMERICAN EXPOSITION. 
East Pergola, Machinery. Buliding, Temple of Music, Electric Tower and Reflection in Lake. 


tion to 11,000 volts and conducted to the Pan- „Another objection to it is that where it is close 


American through two-three- phase circuits of 
No. 00 copper on imperial porcelain insulators. 
The rheostat tanks are 10 feet long, 3 feet 
wide and 3 feet deep, and they are well insulated 
with porcelain. The resistance is varied by 
three cast-iron plates of triangular shape, 8 
feet long and nearly an inch in thickness. The 
plates gradually increase in depth in the water 
until the ends strike a short-circuiting jaw, 
completely closing the circuit and cutting out 
the rheostat, when the lamps have reached 
full candle power, A worm gear, operated by 
an electric motor, operates the plates very 
8lowly, giving a most artistic lighting effect to 
the decorative illumination. | 

The iilustration, Fig. 3, shows the exhibit of 
the American Vitrified Conduit Company, of 
39.41 Cortlandt street, New York City, which 
is located on the north side of the Electricity 
Building near the entrance nearest the Elec- 
tric Tower. Mr. Wardell E. Brown is in 
charge of the exhibit. The multiple conduit 
show consists of not only single, double and six 
duct conduits but also perfectly formed conduits 
of 9,12 and 16 ducts. The company turns out 
conduit at the rate of 80,000 duct feet per day. 
The single ducts with butt ends as well as the 
self-centering types are constructed in lengths 
of 18 inches. The rapid transit tunnel in New 
York will require about 20,000,000 feet while 
the Manhattan Elevated Railway Company 
uses over 2,000,000 feet of this conduit. Next 
week ELECTRICITY will publish a daylight view 
of the Electricity Building together with a 
night view of the same scene, the fountain 
basin in front of the Electric Tower refiect- 
ing the thousands of decorative lights on the 
Electricity Building with a most beautiful ef- 
fect. 


to the boiler when new, a slight settling of the 
arch may bring the whole weight of it on the 
boiler where it is not wanted. 

Still another objection is that if a leak 
appears in any of the seams in the steam space 
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advantage of being much lighter. Asbestos in 
some of its various forms will answer every 
purpose. 

The power pump is an economical boiler 
feeder when used in connection with a good 
exhaust steam heater, because the power used 
to operate it is developed by the engine, and 
this is supposed to be of some approved kind 
which uses steam to a gcod advantage. 


The direct acting steam pump is wasteful 
of steam, but its speed can be so niceiy regu- 
lated to suit various requirements, that it is 
justly popular with engineers and steam users. 
Where a power pump is supplied with a device 
for regulating the amount of water delivered 
it becomes a very desirable machine. A set of 
cone pulleys by which the speed of its counter- 
shaft may be changed at will, or a circulating 
pipe that lets some of the water in the delivery 
pipe run back into the suction, will accomplish 
this result. 


Thousands of dollars are now invested in 
Separators where they were unknowna few 
years ago, and as a rule, to which there are 
very few exceptions, the investment is found 
to be profitable. With a good separator on 
the exhaust pipe of an engine, and a mineral 
oil used in the cylinder, it is practical to re- 
move the oil, leaving the steam pure to use for 
other purposes, and making it safe and eco- 
nomical to return the water of condensation to 
the boilers. Some complaints are still made 
about the failure to take out all of the oil or 
grease, as it is commonly called, but where 
such is the case there is Some cause for it, the 
Same as there is for everything else. Ifa kind 
of cylinder oil has been used that comes out of 
the exhaust steam readily it Is a very good 
plan to keep right on using that oil, and not 
experiment with some other kind that is of 
doubtful quality and of uncertain origin. 


Weare told that if the height of a brick chim- 
ney isaccurately measured when cooled down to 
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Fic. 3. —PAN-AMERICAN EXPOSITION. 
Exhibit of American Vitrified Conduit Company in Electricity Building. 


it is ditficuit to get at it for the purpose of 
making repairs. These objections may have 
weight, or not, according to conditions, but I 
believe it possible to secure all of the benefits 
of a brick arch by using some material that is 
fully as good in every way, and still has the 


the temperature of the atmospherc, and again 
measured when heated by the passage of hot 
gases through it, the difference will be about 
one inch for each 25 feet in height. This does 
not apply to the outside of such a chimney 
where the heat does not affect it, but to the 
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brick work that is actually heated to a bigh 
temperature. 

This demonstrates that a chimney should 
stand by itself, and not be built rigidly into the 
walls of a building. It also shows tbat the 
outer and {nner walls should be given a chance 
to expand and contract separately. 

Some of our heavy duty steam engines with 
‘their massive frames are very stiff and unyield- 
ing, which of course is a very desirable feature 
where heavy and continuous work is to be 
done, but their very stiffness prevents that 


smooth and almost noiseless operatien trat 


characterizes others that spring and give to a 
slight extent. It is claimed that some engines 
will not run quietly when set on a perfectly 
rigid foundation, but we prefer the best one 
that can be laid, forin this case as in many 
others the best is none too good. 

When the amount of cylinder oil that an en: 
gine requires per day is determined it is use- 
less to feed more than is needed, as it is simply 
just so much wasted. Very few oil pumps 
operated by hand are now used for this purpose, 
because it requiresto much time to attend to 
it,and a large quantity of oil put inonce an 
hour does not answer the purpose as well as 
one or two drops per minute. A separator may 
work well on the exhaust pipe of an engine 
where a sight feed lubricator is used, that will 
not take out all of the oil delivered in large 
doses by a pump. 

It is a good idea to have an injector piped so 
tbat it can take water from a tank with a lift 
offrom 2to 6 feet as the case may be. Many 
injectors that are found satisfactory when 
used in this way do not give good results when 
the water comes to them under pressure. If 
the pressure was always the same they would 
work better, but in ordinary cases others draw 
from the same pipe that feeds the injector, 
and when the engineer or fireman adjusts the 
water valve so that the supply isright for the 
Steam pressure, there is no trouble, but when 
somebody opens a faucet and takes nearly all 
the water away from the boiler feeder, it 
“kicks,” and in a few minutes the water pipe 
is filled with steam and hot water, which pre- 
vents it from working until the whole thing is 
cooled off. On the other hand, if it is piped so 
that it can only draw water from a tank on a 
lower level, something may cause it to kick 
in that case, and it must then be cooled off 
before it will work again. If this has to be 
done by pouring water over the injector and 
pipes, it does not improve the appearance of 
the room, therefore it Is well to connect a pipe 
so that water can be forced through the suc- 
tion plpe and injector for then the whole can 
be cooled without spilling water on the floor. 

How little some engineers seem to care about 
keeping their machinery in good order. The 
corners of nuts are rounded off by using 
wrenches that spring, cold chisels are used on 
every convenient occasion, and  Stilson 
wrenches are employed to loosen nuts and 
pipes where some other tool that would not 
leave “trade marks ” behind it might just as 
well have been brought into service. 

One of the worst cases of this kind tbat we 
have ever seen was where pipe tongs had been 
put on a piston rod that was about 3 inches in 
diameter in order to unscrew it from the cross 

head. Sufficient pressure had not been applied 
to the handles to make it hold at first, so that 
jt had scraped along the surface of the rod 
until it finally **took hold," and brought the 
rod out. ` NN 
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lf that engineer studied the wooden pulleys 
on the shafts of that mill be might have dis- 
covered that a block of wood when split in two 
aud sawed out to fit a shaft or a piston rod, 
and bolted in place, will afford a good place for 
alarge wrench to be used. When it is taken off 
it Jeaves no marks behind it. 


— . —— —— — — 
ELECTRICITY IN MOUNTAIN MINES * 


BY F. W. BRADY. 


As the theories which are fundimental in 


the generation and transmission of electrical : 


energy have been very largely represented in 


the proceedings of the Institute in papers of 


more or less heavy character, the writer has 
thought that it would not be out of place to 
present a descriptive article. The purpose is 
to give the particulars and details of a few 
plants illustrating the general conditions and 
difficulties to be encountered in making three 
different kinds of installations, a classifica- 
tion depending upon the location of the mines, 
viz., those reached only over burro trails, those 
by aerial wire rope tramways, and the ones 
having wagon roads of various grades and con- 
ditions. | 

In the Rocky Mountain district there area 
large number of electric mining plants rang- 
ing from that of a single diamond prospecting 
drill to those operating a great variety of ma- 
chinery and requiring several hundreds of hor:e 
power. Although there are some restricticns 
to its use, the application of electricity in 
such plants is ideal, in fact, any otber style of 
operation is prohibitive. Wood, water and 
coal are not available in many cases, and the 
mines are located frequently on the face of 
precipitous cliffs, and inaccessible except over 
atrail or an aerial tramway. While this is 
true of those already equipped, there are other 
mines waiting for similar improvements, cases 
where it is necessary for some one to ''find 
out men's want and. need, and meet them 
there. ^ | 

The use of electricity bas greatly improved 
the methods of working the mines and gives a 
corresponding increase in their value. A large 
rumber now have electrically lighted tunnels 
and mine buildings, electric driven hoists, air 
compressors to operate drills and forges, pumps, 
blowers and mills. Of course electricity 
in mining operations, like its applications in 
all other industries, bas been a gradually pro- 
gressing science, its present perfection being 
the outcome of many trials and failurcs, mis- 
takes and disappointments. 

Beautiful creations of the designer, the 
founders’ art, and the machinists’ pride have 
left the assembly room with cheers for bon 
voyage," but alas never to perform a useful 
service, unless 'tís ‘‘ men’s want and need ” to 
increase the dump of some mine or add to the 
momentum of an avalanche of tin cans in the 
mountain gulches. 

Imagine, if you can, a cast iron drum 41 x 5 
ft., weighing 3,500 pounds, and made all in one 
piece, to be transported over a burro trail, 
places in which a tenderfoot would hesitate to 
tread! Such designs have a delightful car 
ride of more than 1,000 miles only to find a 
final resting place two or three miles from the 
mine where intended to be used. 

The first requirement in making such min- 
ing installations is to get reliable data of the 
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capacity of the water power. Generally the 
plants installed far exceed the power available 
to drive them. The report of the construct 
ing engineer should be very elaborate, not 
only regarding the water power, but also con- 
ditions in the mine, the methods of transpor- 
tation, special requirements in design of ap- 
paratus, maximum weight of parts and dimen- 
Sions, the topography of the district for pipe 
lines, transmission lines, etc. AS mountain 
streams areso variable, it requires measure- 
ments for a period of several years to get any 
reliable basis to work on. From the very na- 
ture of the case, such installations are far 
from the base of supplies and in locations 
often wherelittle or no mechanical or elec- 
trical work had ever been previously attempt- 
ed. Even at best an unlimited number of 
Schemes and devices must be worked out on 
the spot to facilitate the transportation, con- 
struction and operation of the plant. 

It must be understood that in making any 
legitimate installation the purchaser from his 
standpoint insists upon quality of apparatus 
and construction and certainty of operation, 


the plant filling the needs of the mine in all 


the particulars guaranteed before its adoption. 
On the other band, the contractor wishes the 
plant erected at minimum cost, and to be 
promptly accepted and paid for. 

The plant of the American. Nettie Gold 
Mine, of Ouray, Col., is a good example of an 


installation in which all the mine machinery 


and most of the materials for the transmission 
line were transported from the railway over a 
burro trail. 'The source of power forthe plant 
is the Uncompabgre River, a dashing moun- 
tain stream fed by springs and heavy snows 
from a very large area of an intensely rugged 
range. There isa considerable variation in 
the volume of the flow of the stream, the low- 
est being in February and March, when there 
is the least thaw and the streams are frozen. 
The flow at. this time was found to be 960 cu- 
bic feet per minute. The river also has a daily 
variation, being lowest about three o'clock 
A. M., and the highest in the evening. 'The 
flow is also cut off témporarily at times by big 
snow slides which close the stream until it can 
melt through. 

The highest water is in early July, when the 
first hot days inthis region bring down all the 
snow from tbe immediate foot hills. No meas- 
ure was secured of this flood stage. <A 30'log 
dam, a penstock 18' high x 6' square, and 400' 
of 4 x5' lume with sand box and screens 
were erected in the winter during the lowest 
Stage of water. Ten feet of the penstock was 
built of 2" x 6" plank laid flatwisein tar and 
spiked together; upper 8' of 2'x 4". Four 1" 
anchor bolts extended through the entire 
height. The pipe line was 1,400 feet long and 
30 inches in diameterand made of No. 14 B&S 
Steel. These plates as received were 36" x 96", 
and weighed from 65 to 70 pounds each. These 
were punched, rolled and riveted and six 
sheets put together, the horizontal seams be. 
ing double, and the vertical ones single riveted 


and making sections 174 feetlong. These sec; 


tions were then dipped in a hot bath of maltha 
and coal tar and thoroughly coated inside and’ 
out. Ten barrels of the compound were re- 
quired for the job. After drying they were 
hauled to the grade and put togetheras fol- 
lows: beginning at the wheel end the sections 
were united by a6 inch telescope joint. The 
larger ends of the sections were expanded by 
sprinkling with gasoline oil and firing. 'This 


process also softened the compound and aided 
in making a tight joint. The sections were 
forced together by using a set of triple blocks 
on each side, having two men operating each 
set of blocks and a fifth man to guide the end 
of the pipe and at the same time jarit toa 
tight fit by using a sledge against a block of 
wood on the end of the pipe. As the line was 
straight, and the fall not over 75 feet, tbis 
style of joint proved very effective. The wheel 
opening being 24", a reducing section was nec- 
essary at this end. A 14” manhole anda hose 
connection was also placed in this section. 
The connection at the penstock was enlarged 
from 30 to 36 inches to allow an easy entrance 
for the water. 


A 3inch air valve was inserted in the pipe 


on the highest vertical bend. Most of the pipe 
was laid on an elevated grade. It crossed the 
Stream from which the water was taken, and 
required two special bridges for this transfer. 
Practically the whole of the pipe was there- 
fore subject to the extreme changes of tem- 
perature. Such a pipe should be kept full of 
water to prevent undue expansion and con- 
traction. If not, there will be excessive leak- 
age. 

'The building erected to house the machin- 
ery was a two story frame structure 30' x 32, 
the second story being used as a residence for 
the operator. The plan was made to accommo- 
date duplicate generators to be operated by a 
20-inch double discharge Leffel turbine with 
horizontal shaft and friction clutch pulleys, 
28" diameter x 13" face, one for each unit. 
The turbine with its two 12" x 4' draft tubes 
was set on foundations as directed by the 
makers. 

The foundations for machinery and bulld- 
ing were made of rock and cement. However, 
the “I” beams composing the longitudinal 
part of the frame were detlecte1 sidewise by 
the water pressure, and it became necessary 
to bring them into line again by the use of 
jack-screws, and then to extend the concrete 
foundation to the top of the beams,  'The 
wheel was fitted with a Wood governor, which 
worked very well for small variations of load; 
but for large ones like that caused by the 
starting of a compressor, it was of no value In 
this plant. When sucb changes were to be 
made, the operator was notified by telephone, 
and hand regulation was applied to the wheel. 
Without this hand regulation, the incandes- 
cent lights would be destroyed whena heavy 
load was thrown off. The plant was operated 
continuously. 

The switchboard was made of kiln dried 
maple, and arranged for the duplicate 60 kw. 
500-volt compound generators. 

The line extended over a very rough Section 
of country, and was rather diflicult both to 
locate and to construct. There were several 
zigzags SO as to cross the cliffs where it was 
possible for men to approach the route. Trees 
were used for poles wherever possible. Other 
poles were cut from the nearest timber, and 
rolled or dragged into position, and setin holes 
blasted from the rock by the use of dynamite. 
Heavy guys and double cross-arms were fre- 
quently used along the line. The wire, 000 
B & S bare copper, was received on wooden 
spools in lengths of 1,000 feet (500 pounds). It 
was desired to take about one-third of these 
coils to the mine and run them out from that 
end. As 500 pounds was too heavy for one 
mule to carry, and as it was preferable not to 
cut the wire, they were transported as follows; 
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The wooden spools were removed from the 
wire, and the coils separated into four parts 
with connecting links. Two of these were 
placed on the pack saddle of one mule, one on 
each side, so as to balance. The other two 
were similarly placed on a second mule, the 
animals being connected by the 10 or 15 feet of 
wire between the two loads. The outfit could 
then move single file up the trail. At the 
mine the four sections were replaced on the 
spools, which served as reels when placed on a 
spindle anchored to a tree. The end of the 
wire was passed through a friction clutch 
made of two pieces of plank bolted together, 
and then guided down the route of the poles 
by several men. A second section was then 
spliced and soldered to the first, and the opera- 
tion continued until 3,000 feet of wire was 
drawn out, 1,500 feet on each side, Other sec- 
tions were then drawn out by men and horses 
from various locations along the route, which 
could be most easily reached, for the total 
length of 4,400 feet. 'The completed joints 
were made Western Union style and soldered 
by pouring the molten solder over them. The 
wire was laid up and drawn into position in 
the usual manner. Spec'alrailway insulators 
were used to anchor the wire on the tops of 
high bluffs. Care should be taken in such 
rough country to set tbe cross-arms on the 
poles so that the grooves of the insulators will 
be in line with the wire, also that such con- 
struction be made extra good and strong. 

The mine consisted of a series of tunnels 
opening in the face of quartzite ledges on the 
mountain side at an elevation of about ,500 
feet. These tunnels were connected by a net- 
work of excavations from which ore had been 
taken. The tunnels were of irregular size, 
varying from that of a rectangle less than 4" x 
6" to very large rooms or cavities. The mine 
was practically dry, though some water ac- 
cumulated in two or three places. 

The mine equipment besides incandescent 
lights in the tunnels and buildings was as fol- 
lows: One 12x 12 inch high altitude type of 
Norwalk compressor, a No. 44 Baker blower, 
and a Lidgerwood hoist. The machines were 
housed in good sized rooms made of boards 
and corrugated iron. It is necessary to cover 
such machines with a tight and strong roof to 
prevent small pieces of rock from dropping 
into the working parts. A substantial room 
for each machine is advisable, which can be 
locked to prevent meddling by employes other 
than the ones directly in charge. 

The compressor was set in an offset from the 
main tunnel about 1,000 feet from the en- 
trance, and near the work to be done. This 
method of location is important, as it saves 
power, cost of installation, and avoids loss by 
leakage of pipes. No. OB & S insulated wire 
was used in this tunnel. The compressor was 
operated by a 35 kw. shunt motor geared on 
the same bed plate. The air receiver, 30 inch 
in diameter x 10 feet, was located about 20 feet 
from the compressor. The jackets of the air 
cylinders and the intercooler were supplied 
with water from two 735 gallon tanks located 
about 100 feet from the compressor. A centrif- 
ugal pump was driven by belt from the inter- 
mediate shaft of the machine, and forced the 
circulation of the water through suitable pip- 
ing. From 10 to 18 gallons of water per min- 
ute were passed through tbe compressor and 
kept it in fair condition. Tbe speed of the 
compressor varied from 150 to 200 revolutions 
per minute, and when operating two Inger- 


soll-Sargent drills and furnishing blast for one 
forge at a pressure from 60 to 80 pounds, the 
motor required from 65 to 80 amperes at 450 to 
475 volts. 

The No. 44 Baker blower was located about 
200 feet in the tunnel in the M formed by a 
branch. A 15 inch galvanized iron pipe ex- 
tended from the blower to near the head work- 
ings. ‘The blower was operated bya 6 kw. 
shunt motor arranged with a rcversing switch 
80 that thesmoke could be exhausted directly 
from the head of the mine without scattering 
it through the other tunnels. Also by this 
method fresh air could be sent directly to the 
miners, and the work carried on with the least 
interruption possible. The blower required 7 
to 10 amperes at 475 volts. 

The hoist was set upina branch from the 
extreme inner end of the main tunnel some 

300 feet from the compressor. It was of the 
Lidgerwood style, operated by a 25 kw. series 
Street car motor controlled in the same man- 
ner. It wasarranged with a drum for 600 feet 
of i inch wire rope in one layer. The shop 
test of the motor sbowed 1,300 pounds raised 600 
feet per minute. The normal load was 700 
pounds at 600 feet per minute. 

The wire in the tunnels wasof heavy weather 
proof insulation tied to heavy porcelain insula- 
tors bolted to wooden pins which were driven 
into holes drilled in the quartzite roof and 
walls. The location of the holes for the insu- 
lator supports, so as to have the wire clear all 
obstructions, was done by two men, each with 
a lighted candle. By holdinga candle at one 
pin and the othera few feet ahead at such 
poiots as allowed the lights to be seen by both 
men, the proper places for the pins were rapid- 
ly located. There was a heavy condensation of 
moisture on the insulators and wire. This was 
effectively prevented by coatirg them with 
P & B paint. 

One of the greatest troubles experienced in 
the operation of high altitude electrical plants 
is from ligbtning. Elctrical storms are of 
very frequent occurrence, heavy discbarges 
from the lines happening sometimes during 
clear weather. The arresters used on this 
plant were of the General Electric Company 
magnetic blow-out type. Four were placed at 
the miae and two at the station. As the 
mine was a dry one, it was ditticult to get a 
suitable ground at that end. A good sized 
basin was blasted out of the quartzite near the 
mouth of the tunnel, and this was filled with 
charcoal, and the arresters grounded to a cop- 
per plate placed in it. The basin was kept 
damp by water occasionally thrown in it. 

The transportation of tbe station materials 
and machinery was done by wagons in the 
usual manmer, But that for the mine had to 
be taken over a very steep, crooked and more 
or less dangerous trail. All apparatus had to 
be entirely dismantled. The small parts and 
attachments were packed in ore sacks and car- 
ried on burros. The next larger sizes, such as 
bearings, Small gears, pulleys, etc., were wrap- 
ped in sacks and loaded on mules. All pieces 
too heavy for mules or of such shape that they 
could not be balanced on tbe pack saddles, 
were moved on sleds. These sleds were made 
of 2x 4inch pine, from three to eight feet 
long, and having a width of 20 inches. A sled 
was used for each of the pieces such as arma- 
tures, fields, pole pieces, sections of bed plates, 
gears, cylinders, air receiver. etc. Some of 
these pieces required the use of four horses in 
tandem to move them on the trail, In pass- 
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ing the zigzags, blocks and ropes with two 
horses pulling down hill, was found to be the 
most secure and rapid method. Several of 
the parts of the equipment required the 
use of four horses, three men and a good 
supply of tackle, crowbars, etc., about five 
days to move each one to the mine from the 
railway station, a distance of about two and a 
half miles. Only a few pieces received scratches 
and bruises, and only one piece jumped the trai], 
and this fortunately did not- receive serious 
damage. 

A rough test was made of the station. While 
not strictly accurate, it may b» of some value 
in planning such installations. 

When the output of the generator was 85 
amperes at 575 volts, the average velocity of 
the water in the tail race was 188 feet per min- 
ute. "The tail race, 6 feet x 74 inches wide x 4 
feet deep x 150 feet long, was made of planks, 
and had a fall of three sixteenth inch per foot. 
The water velocity as given was obtained by 
counting the time for light floats to travel 
about three-quarters of the length of the race. 
These floats were plac: d in the middle, and in 
various parts of the surface of the stream. 
The depth of the water for this load was 
from 93 to 10 inches. 

The approximate cubic feet per minute was 
then as follows: 


791 X 10 x 183 
— = 1,033. 
144 


Eievation of standing water in the penstock 
103 feet above datum. 

Elevation of standiog water in the lower end 
of draft tubes 26.2 feet. 

Total head = 103 — 26.2 = 76.8 feet. 

Friction loss in 30-Inch pipe for 1,037 cu. ft. per 
min. — 4 3 feet. 

Effective bead = 76.8 — 4.3 = 72.5 feet. 

1,033 x 624 x 72.5 
HP. of water ——- 
1,033 


85 x 575 
Electrical np. output = = - = 65 5, 
i 


Velocity of water in tail race for friction of 
station plus 40 — 20 cp. 36 watt lamps was 
88.8 feet per min., the depth 4 inches = 19.6 
cu. ft. per min. - 

HP. of water for friction plus the 40 lamps = 

19.6 X 721 x 624 


——— —- = 26 9. 
330,000 

A diamond drill outfit for the San Bernardo 
silver mine of San Bernardo, Col., presents an 
example of construction work where it was 
necessary to transport the macbinery and ma- 
terials over a wire rope tramway. The plant 
was also installed in midwinter when the coun- 
try was buried in snow, many of the gulches 
being filled, and the tops of large trees covered 
from sight. The source of power is Trout 
Lake, a pretty pool of water near the summit 
of the range, The same source also furnished 
power for the Telluride bigh tension long dis- 
tance transmission plant, which has been des- 
cribed in the '"Transactions*." A 6 kw. 250 
volt generator was installed in the concentrat- 
ing mill and belted through a countershaft 
to one of the two turbine wheels which operat- 
ed the mill. The wheels bad no regulators, 
but operated the generator at near enough 
constant speed forall practical purposes for 
the work when the whole mill was running. 
But when operating the generator alone, the 
wheel was constantly racing with the change 


= 142. 


+" Transactions," Vol. IX, 1892, page 430. 
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of load, and regulation was necessary, which 
was bad by putting a friction brake on the 
shaft of the wheel to be operated by a hand 
lever. 

The required 2,500 feet of line was erected in 
most part on the towers of the tramway. 
That in the tunnel was fastened on porcelain 
insulators bolted to the framing timbers. 

It was desired that no piece of the machinery 
should weigh over 250 pounds, but the designer 
did not entirely comply with this request. 
Fortunately no damage was caused by the ex- 
tra weight of some pieces. 'The drill bad to be 
entirely dismantled, and the parts packed in 
ore buckets, and dropped at the nearest point 
to the tunnel opening. From here they were 
rolled and dragged through tbe snow to the 
tunnel. The machine was set up for work, 
some 740 feet within the tunnel. It is the 
testimony of those who have tried it, that 
there is some difference between the ease with 
which a complicated machine can be set up in* 
a wet tunnel, and in the assembly room as con- 
veniently arranged as in the factory. The 
drill was of 600 feet capacity, and its total 
weight with the rods about 5,000 pounds. The 
dimensions were as follows: Length 9 feet, 
width 4 feet, height 64 feet. The drill rod was 
operated by a 2 kw. shunt motor, which re- 
quired from 6 to 8 amperes at 240 vults for 
normal operation, and 10 to 12 amperes when 
choked up. A 24 by 4 inch Gould triplex 
plunger pump furnished water under 40 to 60 
pounds pressure to tbe drill, this motor requir- 
ing about 10 amperes. Tbe drill rods were 11 
inches outside d ameter and for 1 Inch core, 
and made in 8 feet sections. The outfit was 
furnished with tw. bits set with eight 2-carat 
stones each, and with five blanks. The machine 
drilled from 7 to 10 feet per day of eight hours 
operation, and required a newly set bit each 
day. 

AS a representative plant reached by a 
wagon road, that of the New York and Chance 
Mines of Creed, Col., may be given. This was 
not 80 difficult in some respects to construct as 
the one for the American Nettie Mine. All 
the machinery was transported on wagonsover 
a road constructed at great expense for the 
mining district. 'The power station is a frame 


. building located on West Willow Creek in the 


canon behind Bachelor Mountain about 14 
miles from Creed. "This town consists of a few 
frame buildings, the whole outfit appearing as 
if it had been driven like a wedge into the 
canon until the two rows of houses had become 
80 Squeezed (the town was built under pressure) 
that they bad to climb the mountain sides in 
order to leave a little space between 'hem for 
theentrance of pack trains and the inbabitants. 
Amethyst is located a mile farther down, and 
bas more room. The plat of the two towns 
resembles a fan, Creed being tbe handle. 

The canon begins an abrupt ascent at the 
base of Bachelor Mountain, and the wagon 
road follows a steep and zigzag course to the 
mines, which are in the timber land near tbe 
top. Log foundations were used for the build- 
ing and the machinery. The equipment con- 
sisted of a 5 foot Pelton wheel with two noz- 
zels, 4 inch shafting, and necessary pulleys to 
drive two generators. The governor was of the 
differential type operated by a small water 
motor. 

One multiplier 100 kw. 500-volt direct current 
generator was installed with the necessary 
switchboard. 'The line, 5,700 feet, was of 00 
B & S wire with tree insulation. it followeda 


deep gulch and thence over a high and rocky 
cliff and across the timber lands above toan 
air shaft over one of the tunnels, At this 
point a Siemens lead covered cable of 240,000 
circular mils was attached and led down the 
shaft and through the tunnel 400 feet to a 
hoist. A compressor was located along the 
line about half way between the power house 
and the mine. Forlightning protection there 
were the magnetic blow-out arresters at the 
station, and a strand of barbed wire on the 
tops of the poles the entire length of the line. 
This wire was grounded frequently to the water 
pipe and to plates set in the ground. The 
Rand compressor was driven by a 45 kw. 
shunt motor belted to it. The hoist was 
equipped with a 35 bp. series motor with street 
car control. Such hoists are designed after the 
usual plans which have been approved in the 
construction of those operated by steam. 

The dam was made of 6 by 6 inch sawed tim- 
bər about 30 feet long by 10 feet high by 6 feet 
broad, the front and back being laid solid, the 
two parts joined by braces, and the space te- 
tween filled with earth. The bottom was 
started in a trench cut in the rock, and the 
timber work filled with concrete for the first 
few feet. A plank spillway, 2 feet by 10 inches 
wide by 8j feet long by 18 feet deep, carried 
the water to the penstock. The water pipe 
was of black iron, the upper half 22 inches and 
the lower 16 inches in diameter. The total 
length of 2,300 feet was made up of four dif- 
ferent weights of iron. That at the wheel was 
No. 8 B& S, the remaining fourths of 10, 12 
and 14 B & S respectively. The 24 foot sec- 
tions complete with horizontal seams, double 
and vertical single riveted, bolted flanges, gas- 
kets, etc., were shipped from Denver. The 
total head was 325 feet, and the effective 
pressure when operating was 145 pounds per 
inch. The plant could only be used part of 
the year, as the stream was generally dry dur- 
jog the summer. 
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ELECTRICAL WAVE- TRANSMISSION.“ 


BY MICHAEL I. PUPIN, PH. D. 


Electrical vave- transmission over a wire 
conductor has a mechanical analogy ia wave- 
transmission over flexible cords, The applica- 
tion of a force to one end of a cord develops 
three reactions: mass, tensional, and friction- 
al reactions. The energy used up in overcom- 
ing the first two is non-dissipative, i.e., it is 
stored up in the cord along which it is propa- 
gated; whereas, the energy consumed against 
frictional reaction is wasted as heat. Conse- 
quently, if there be sufficient frictional re- 
sistance, the wave will not extend far from 
the point at which the impressed force is ap- 
plied before the energy imparted to the cord 
(as kinetic and tensional energy) becomes dis- 
slpated as heat. In the case of wave-trans- 
mission along a cord, it is this dissipative 
factor which causes the wave attenuation. 

Similarly, when an alternating electromo- 
tive force acts on an electric circuit, the en- 
ergy imparted to the wire conductor encoun- 
ters three reactions: inductance reaction, whieh 
is the same in form as the kinetic reaction of 
a vibrating cord, and is non-dissipative, its 
work belng stored up in the system as mag- 
netic energy; capacity reaction, the law of ac- 
tion of which 18 identical with tbelaw govern- 
ing the tensional reaction in strings, likewise 
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non dissipative; resistance reaction, in the 
overcoming of which heat is generated. there- 
foreitis dissipative. Consequently in elec- 
trical wave-transmission, the energy is contin- 
ually dissipated as heat on account of the re- 
sistance reaction and causes the attenuation 
which limits telephony over long conductors, 
particularly over cables. 

Evidently to diminish the attenuation in 
either of the above cases the non-dissipative 
factor must be made largerin comparison with 
the dissipative or frictional reaction, since a 
relatively smaller dissipation of energy would 
result. Tbe conclusion is that the transmis- 
sion over cords must be better through a 
dense medium, or cord, since the mass-reaction 
is thereby increased. 

To illustrate this point, a light cord lying on 
an inclined rough surface may be set into peri- 
odic vibration at one end by a Suitable mech- 
anism. Owing to friction, the wave energy 
on the cord is propagated only a short. dis- 
tance, the attenuation being very marked. 
Onincreasing the tension and thereby increas- 
ing the tensional reaction, the wave progresses 
much further. By substituting a cord of larger 
mass. the distance of the wave propagation may 
be noticeably increased. Witha given cord, if 
the tension has been increased as far as pos- 
sible, what may be done to diminish the at- 
tenuation? Assuming that a heavier cord can- 
not be substituted, tlie effect of a cord of large 
muss may be secured by loading the cord with 
Sinkers of metal at periodically recurring 
prints. Certain experiments demonstrate 
clearly and beautifully that the transmission 
can be much improved in this manner, provid- 
ed tlie sinkers are suitably arranged. 

The following conclusions were drawn from 
the above experiments: (1) [t is more eflicient 
to transmit energy over a heavy than a light 
cord. (2) A cord, if periodically loaded, may 
be made equivalent within any degree of ap- 
proximation, to a heavier uniform cord. It is 
to be observed tbat tbe distance between con- 
secutive loads must besmaller than tbe length 
of the wave which is transmitted. 

Similar experiments suggested to the author, 
in the earlier stages of the research, the man— 
ner of attacking the electric problem. In any 
circuit the magnetic inductance (a source of 
non dissipative reaction) is limited. It is well- 
known that coils of wire possess large induct- 
ance, consequently such coils Should act for an 
electric circuit in the same way that sinkers 
do for a cord, and the problem of electrical 
wave transmission should reduce itself to the 
placing of inductance coils at proper periodi- 
cally recurring points on the wire, . 

In order that sucha non-uniform, or loaded, 
conductor may act asa uniform conductor of 
large inductance, it is necessary from mathe- 
matical analysis to distribute the loads at peri- 
odic distances, which are small in comparison 
with the length of wave which is being pro- 
pagated. 

Since electrical waves in telephony are many 
miles long, it was impossible to carry out in- 
vestigations on an actual line. An artificial 
cable, equivalent to 250 miles of line, was ar- 
ranged in the laboratory at Columbia Univer- 
sity, and. inductances were placed at periodi- 
cally recurring points. The current was 
measured and the waves plotted for the 250 
miles. Using several frequencies the results 
of measurements were compared with the 
mathematical theory, and were in splendid 
agreement. 
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The practical value of this discovery is: (1) 
That wave-energy for telephony and teleg- 
raphy may be transferred over mucb greater 
distance, (2) If the distance remains constant, 
it enables wires of smaller size to be used, thus 
decreasing the cost of Installation. (3) With 
the same weight of wire as in use at present, 
the distance of transmission may be greatly 
increased. 

In the Atlantic cable, owing to the small 
magnetic reaction, and also small capacity re. 
action, the resistance reaction predomin- 
ates by far, and the dissipation of energy 
is therefore enormous. By a proper distribu- 
tion of inductance coils at periodically recur- 
ring points, say 4 of a mile apart, the induc- 
tance reaction can be made very much larger 
tban the resistance reaction for all frequencies 
which are of importance in telephony, and thus 
the dissipation diminished toany desired limit. 
The discovery may, and it is confidently ex- 
pected that it will, result in the telephonic 
transmission across the Atlantic. 

—— ͤ — c 
BOILERS AND ENGINES FOR SUPER- 
HEATED STEAM. 


With the fuller understanding of the waste- 
ful effects of cylinder condensation in steam 
engines, and with the improvements in the 
manufacture of bigh-temperature cylinder oils, 
there has come a revival in the employment of 
superheated steam. It is generally admitted 
that superheating is at present the most 
effective way to diminish internal losses due to 
condensation in the cylinder, and in practice 
the results have been such as to confirm the 
theoretical deductions. 

In a paper recently presented before the 
Verein Deutscher Ingenieure at Essen, by 
Herr Hunger, says ‘The Engineering Maga- 
zine,” the recent advances in the production 
and use of superheated steam are discussed, 
and some interesting practical points brought 
out 

The proper uss of superheated steam involves 
coasideration both of the boiler and the engine, 
the superheater properly being an extension of 
the steam generating end of the plant, while 
the engine should be especially designed, if the 
best results are to be attained. The import. 
ance of designing the whole plant witha view 
to the use of superheated steam has been 
especially emphasized by Herr William 
Schmidt, who has realized some remarkable 
results with the engines and boilers construct- 
ed according to his plans. 

In regard to the boiler, it is of much import- 
ance that ample space be provided in the flues 
to receive the superheater, and that an increase 
in chimney draft be given to offset the in- 
creased resistance to the gases in passing 
through the space about the superheater tubes. 
W hen proper care is not taken it is found that 
the boiler efficiency is reduced by the introduc- 
tion of a superheater, but Herr Hunger cites a 
case of a boiler which was thrown out because 
of its poor efficiency, and which when properly 
reset, in connection withasuperheater showed 
the high efficiency of 78 per cent. 

The steam engine should be designed with 
especial reference to the use of superheated 
Steam. lt is a common error to make the 
cylinder too small, using the same dimensions 
as would be required for saturated steam. In 
a given engine, for the same point of cut otf, 
Steam superheated to 300? to 350? C. gives 
less power than saturated steam. The pres- 
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sure of superheated steam falls more rapidly 
during expansion than is the case with satu- 
rated steam. For these reasons it is necessary 
for the sam? power, to make the diameter of 
the cylinder somewhat greater for use with 
highly superheated steam than when saturated 
steam is employed. With many forms of en- 
gine it is impossible to use steam heated above 
3)0° C., because of the effects of expansion 
upon the metal of the cylinder. When the 
ports are cast upon one side of the cylinder, 
the unequal expansion causes a warping and 
curvature which may cause the piston to bind, 
producing excessive friction and wear. In 
the case of a 1,500 hp. engine tested by Prof. 
Schröter, it was found impossible to start 
when the temperature was raised above 220* C., 
as the piston bound in the cylinder. For the 
same reason it is difficult to obtain good re- 
sults with slide valves, or with cylindrical 
valves, and poppet valves have been found 
preferable. Many such points have arisen in 
the attempts to use highly superheated steam 
in practice, and hence it is important that 
such difticulties should be known and consid- 
ered in new installations. 

Herr Hunger calls attention to several 
points of Importance in connection with the 
design of superheater plants, wbich embody 
the resultsof much experience. The best boiler 
for this serviceis the shell boiler with large 
steam and water space, permitting gocd con- 
bustion, and generous proportion of flues, 
The earlier superheaters consisted of arrange- 
ments of spiral tubes, connected in such a 
manner that the whole was disabled in case of 
a leak, involving the tearing out of a portion of 
the boiler brickwork in case of repairs. Mod- 
ern practice avoids the use of right-and-left 
threads or other joints exposed to the action 
of the heat, and provides for access to all the 
points from the outside, without disturbing 
brickwork; and it should be possible to cut 
any section in which a leaky tube or member 
may occur without disabling the entire system. 
With regard to the engine, the general form of 
the modern steam engine may be followed, 
but especial care should be taken that the high 
temperature shall not act tocurve the cylin- 
der. The valves and stuffing boxes must be 
constructed to withstand the beat, and to re- 
main both tight and free to move. 

Superheaters are generally placed behind 
the boilers, in the flue leading to the chimney, 
although when the space is too contracted to 
permit of this arrangement a chamber may be 
constructed above the boiler. Care should be 
taken to permit the superheater tubes to be 
well drained, as otherwise water is apt to col- 
lect in the lower portion, and inspite of the 
heat it remains difficult to dislodge, since in 
most instances there is no provision for water 
circulation. The space taken up by the water 
diminishes the capacity of the superheater, 
and the water isapt to be carried over sudden 
ly to the engines, with disastrous results. 

In designing the flues for conducting the 
gases to the Superheater, arrangement should 
be made to divert a portion of the gases from 
the superheater by a by-pass, otherwise, when 
the boiler is forced, excessiye superheating 
may result, to the injury of the engines. A 
rate of combustion of about 80 kilograms of 
coal per square meter of grate (about 16.5 
pounds per square foot) has been found to de- 
liver the gases to the superheater at a suti- 
ciently high temperature to insure satisfactory 
superheating; the proportion varying some- 


JULY 17, 1901.] 


what with the character of the boiler: and the 
nature of the fuel. 


In some cases, where the boiler plant is al- 


ready in use, and superheating is desired, it 
has been found preferable to construct a separ- 
ately fired superheater. The principal objec- 
tion to this apparatus lies in the fact that the 
gases coming directly from the fire are too hot 
to be permitted to come into immediate con- 
tact with the superheater, as too high a de- 
gree of superheat would be produced and the 
tubes would also speedily be destroyed. Such 
furnaces have been arranged to admit a pro- 
portion of external airto mix with the hot 
gases, but this isa wasteful method, and it is 
better to arrange a feed water heater to re- 
ceive the first force of the fire, and permit the 
gases then to reach the superheater. 

Data from a number of tests are given, 
showing the economy of engines working with 
superheated steam, the best of these being a 
200 bp. engine, tandem-compound, which with 
steam superheated to 346° C. required 4 87 kilo- 
grams steam (10.07 pounds) per indicated 
horse-power-hour. 
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Instructions for Setting Up, Operating and 
Maintaining Stationary Batteries. 


A catalogue recently issued by the Gould 
Storage Battery Company, Depew, N. Y., con- 
tains the following rules and instructions for 
batteries, which are well worth reproducing. 

1. Unpack the cases carefully, opening them 
from the marked side, and clean elements and 
containing cells (glass jars, rubber cells or lead 
lined wooden tanks, as the case may be). 

2. In moving elements, always lift them by 
both top bars. 

3. Place cells in desired position, leaving a 
space of about one inch between jars on bat- 
tery stands, which should be erected in a cool, 
accessible place, where they will not be ex- 
posed to dust or dampness. 

4. Scrape lead connecting lugs and connect 
up, being careful to join adjacent cells in 
series; that is, positive to negative. 'The posi- 
tive plates are stamped P or +, and are of a 
dark brown color, while the negatives are of a 
dark gray. Screw connecting bolts or binders 
up tightly. 

5. The acid solution should be mixed one day 
before it is wanted for use, to allow it to cool. 
Under no circumstances fill cella with warm 
acid. The acid solu*ion should have a strength 
of twenty-five degrees Baumé, which should be 
maintained at all times when cells are fully 
charged. 

6. If current for charging be available, acid 
solution may be poured in the containing cells, 
one-half inch above plates, but do not fill cells 
unless they can be connected to the charging 
circuit at once. 

7. Immediately after filling cells, connect 
charging current and charge at one-half nor- 
mal rate for four hours, then increase to 
normal rate, and charge for about twenty 
hours. | 

8. Before closing circuit, be sure that the 
dynamo positive is connected to battery posi- 
tive, and dynamo negative to battery negative, 
and that the voltage of the dynamo is 10 per 
cent. higher than the battery voltage. 

9. At the end of the first charge, each cell 
should read 2.7 volts, and gas should be given 
off freely, thesolution assuming the appearance 
of boiling. 

10. Subsequent charging should be stopped 


ELECTRICITY. 


when voltage is 2.6 volts per cell and gas is 
given off. 

11. Discharge should be stopped and cells 
immediately recharged when voltage fs down 
to 1.8 volts per cell when discharging at normal 
rate. 

12. Always keep the plates well covered with 
the electrolyte acid solution. 

13. Exclude all dirt, metallic particles or 
foreign matter from the cells. 

14. Test cells individually at regular inter- 
vals with both hydrometer and cell tester. 
Should any cell read low, cut it out of circuit 
for one discharge (thereby giving it an extra 
charge) If this does not bring it up to the 
proper condition, disconnect, take it apart, 
lifting the element from the jar by grasping it 
firmly by both cross bars, and wash it well, re- 
moving with a stick. any foreign material 
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of the English language and au open door’ 
toenter the United States, it might be im 
agined that in this line the so-called “Heathen 
Chinee" would not beslow in occupying the 
field to alarge extent, just as has been done 
by them in the hand laundry business. 

The operation of the Ericsson full multiple 
Switchboard is extremely simple, each section 
being divided into five panels for convenience, 
and in large boards an annex is placed at each 
end. The plugs and cords are placed on two 
different planes, the answering below and the 
calling above, which is of great advantage to 
the operator as the answering jacks are just 
above the answeriog plugs, thus separating 
them entirely from thecalling plugsand multi- 
ple jacks. In case of a call the operator an- 
swers and can connect directly from her own 
division with any other subscriber in the 
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SECTIJN F A TELEPHONE SWITCHBOARD AT SHANGHAI, CHINA. 


which may adhere to the plates; attend to a 
low reading cell at once; do not wait. 

15. Go over all connections regularly, and see 
that they are kept clean and tight. 


THE SHANGHAI, CHINA, EXCHANGE. 


While China is one of the largest countries 
of the world in point of area and population, 
itis backward in -many respects in adopting 
the improvements of modern times. With 
very few railway and telegraph lines, it has 
fewer telephone lines or exchanges. 

By courtesy of the Ericsson Telephone Com- 
pany, 296 Broadway, New York City, we illus- 
trate the first sections of a telephone switch- 
board installed at Shanghai, China, recently 
placed in operation. Thls is a full multiple 
board made by L. M. Ericsson & Co., Stock- 
holm, Sweden, and the ultimate capacity is 
5,000 subscribers. Our readers will observe 
that while the ‘‘ chief“ is a lady operator, and 
was imported from Sweden with the switch- 
board, the others are all natives. It is said 
that they are remarkably apt in learning to 
operate, quick in their movements and natural- 
ly patient and persistent, and they readily be- 
come expert operators. Witha good knowledge 


board, thus giving very quick service and sav- 
ing the time of the calling subscriber and of 
the other operators. 

Each operator bas eighteen pairs of cords 
and plugs, which provides for tbe busiest ex- 
changes. 'The board is so made tbat busy sub- 
scribers' lines can be removed from one oper- 
ator to another, thus distributing the work 
quite evenly. Each operator has a counter, 
which records automatically all the out-going 
calls from her division of the board. 

It is said that this will be made a model ex- 
change, and additional sections are on the way 
to Shanghai now, which will increase the 
size of the board; other sections are to be sup- 
plied as may be required. As switchboards of 
this same pattern are already in operation in 
the United States, the Ericsson Company will 
take pleasure in giving further information to 
those who are interested. 

— til ꝛv— M 
Proposals Invited. 


Sealed proposals for furnishing and installing 
an electric light and power plant at Fort Hunt, 
Va., will be received by the United States En- 
gineer at Washington until August 9, Full 
information will be furnished upon application 
to Lieut. Col. Chas. J. Allen, Washington, D.C. 
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PERSONAL MENTION. 


Mr. Thomas M. Rogers, president of the Wor- 
cester (Mass.) Electric Light Company, died at his 
home in tbat city last week. 

Mr Charles Currie has been appointed vice- 
president and general manager of the Northern Ohio 
Traction Company at Akron. 

Mr. Robert E. Wright of Allentown, Pa., has 
been chosen president of the Lebigh Valley Traction 
Company to succeed the late Albert L. Johnson. 
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INCORPORATIONS. 


he Consumers’ Gas, Fuel & Electric Company, Charles- 
town, III. Capital stock, $5,000. Incorporators: William 
P. Coffey, Joseph Cluke and Charles Newman. 


The Electro Bronze Works, New York City. Capital stock. 


$100,000. Directors: F. A. Ringler, New York City; Justin 
Ringler, West Hoboken, N. J., and V. v. Steinbach, Brooklyn. 


- The Western Electrical Construction & Fire Alarm Com- 
pany of Des Moines. la. Capital stock, $60,000. An amend- 
ment was filed with the Secretary of State changing the 
name to the Western Fire Alarm Company. Incorporators : 
J. R. Wiodsor, Edvard Kunkle, W. M, Houston, J. H. Lyman 
and H. E. Jones. 
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COMMERCIAL PARAGRAPHS. 


The Sprague Electric Company repo! ts large sales of 
the Lundell fans this season. There has always been a 
great demand for these fans and their popularity is due 
to several superior features of design and construction. 
Light and power companies will he glad to learn that 
the Lundell motors and split-pole generators are now 
being made in sizes up to 1,000 hp. and 1,000 kw. re- 
spectively. Both classes of apparatus are in greater 
demani than ever. The Sprague Company is also do- 
ing a rushing business with the Greenfield interior 
conduits and cables, the sales being unusually large. 


Th» Farr Telephone & Construction Supply Company 
of Chicago, in an attractive little pamphlet, recently 
issued, says: 

“Several years ago when we started the manufacture 
of telephones the demand was for cheap telephones. 
We had a large trade at that time, giving the very best 
goods possible for the money. We wish to inform 
those who may think we are only making a cheap 
gra le of goods that we have always been equal to the 
demaud, and are manufacturing the very highest 
grade of telephone on the market. We are making 
magneto bells, five bar magnets, laminated armatures, 
with an output of from 50,000 to 100,000 ohms resist- 
ance for bridging lines. We guarantee our goods or 
money refunded." 


Practical Information About the Adiron- 
dack Mountains. 


No. 20 of the Four Track Series,” entitled The 
Adirondack Mountains and How to Reach Them,” has 
just been issued by the Passenger Department of the 
New York Central & Hudson River Railroad. 

This folder contains an immense amount of practical 
information about the Adirondack Mountains in a con- 
densed but very comprehensive form. 

It has two maps of this wonderful region, carefully 
revised to date that are marvels of accuracy and 
beauty, also a complete list of hote's, boarding houses, 
private camps, lakes, rivers, etc., plainly and correctly 
located on the map by marginal references, and which 
has been carefully corrected to date. The folder will 
be found an invaluable aid in arranging a trip to the 
mountains. 

Other valuable features are a complete list of stage 
lines, steamer routes and other modes of conveyance in 
the Adirondack region, together with the rates of fare 
for same. 

The time required to make the trip from any large 
city in the United States is also given. 

A copy will be sent free, post-paid, to any address 
upon receipt of a postage stamp, by George H. Daniels, 
General passenger Agent, Grand Central Station, New 
York. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 9, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 


677,848 677,849. Electric Railway. Frank M. Ashley, New 
York City. Filed Sept. 13, 1899. 

77,881. Trolley. Thomas L. McElroy, Brooklyn, N. Y , as- 
sigaor of two-thirds to Frederick A. Thomas, New York. 
and Theodore Honegger, New Brighton, N. Y. Filed 
Oct. 5, 1900. 

677,058. Surface-Oontact Railway. Philip Farnsworth, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed March 5, 1901. 

67°,023. Street Car Fender. Charles Nicholson, Brooklyn, 
N. Y. Filed April 3, 1990. Renewed May 22, 1901. 

678,033. Elestric-Railway System. Granville T. Woods, 
New York City, assiguor tothe Electro-Magnetic Trac- 
tion Company, Washington, D. C. Filed July 24, 1895. 

678,143. Trolley. Fred R. Taisey, Indianapolis, Ind. Filed 
Bept. 8, 1900. 

678,195. Third-Rall Insulator. William B. Potter, Schenec- 
tady, N. Y., assignorto the General Electric Company 
of New York. Filed Jan. 16, 1901. 

78.2313. Electric Railway. John M. Anck, Philadelphia, Pa. 
Filed April 24, 1901. 

678,232, Fender. Carl F. Ekman, Marshalltown, Ia. Filed 
Dec. 24, 1900. 


ELECTRIC LIGHTS AND APPLIANCES. 


17,873. Electric-Arc Lamp. Philip Luhr, Orange, N. J., 
assignor to the Manhattan General Construction Com- 
pany of New York. Filed Aug. 15, 1900. 

677,935. Electric-Arc Lamp. Daniel Higham, Winthrop, 
Highlands. Mass.. assignor to the General Electric Com- 
pany of New York. Filed April 22, 1901. 

678,058, Electrie-Are Lamp. Charles P. Steinmetz, Sche- 
nectady, N. Y.. assignor to the General Electric Com- 
any of New York. Filed April 8, 1901. 

678,065, Electric-Arc Lamp. Elihu Thomson, Swampscott, 
Mass., assignor to the General Electric Company of New 
York. Filed Dec. 26, 1899. 

678,142. Eleetric-Arc Lamp. William B Symons, Rhiwderin, 
Eng., assignor to Nettlefolds, Limited, Birmingham, 
Eog. Filed Feb. 15, 1901. 

678,180. Switch for Electric Lights. Herman Horn, Phila- 
delphia, Pa., assignor to the Horn & Brannen Manufac- 
turing Company of Pennsylvania. Filed Oct. 11, 1900. 

673,903. Iuclossd Arc Lamp. Charles H. Way, Lansing, 
Mich. Filed June 16, 19(0. 

678,820. Incandescent Electric Lamp. Andrew H, Miller, 
Chesapipg, Mich., assignor of one-half to Lester P. Bur- 
rows, same place. Filed Oct. 1, 1900. l 

673,3 4. Method of Operating Electric-Arc Lamps. Fhilip 
Luhr, Orange. N. J., assignor to the Manhattan General 
Construction C: mravy cf New York. Filed Dec. 26, 
1900. 


ELECTRICAL MACHINERY AND APPARATUS. 


677,909. Construction of Electric Motors. James J. Wood, 
Fort Wayne, Ind. Filed April 23, 1900. 

677,928. Electric Switch. Norman C. Bassett, Boston, Mass., 
assignor tothe General Electric Company of New York. 
Filed April 28, 1900. 

677,941. Rheostat. Frank E. Case, Schenectady, N. Y., 
assignor to the General Electric Company of New York. 
Filed Nov. 29, 1897. 

677,970. Transformer. John J. Frank, Schenectady, N. Y., 
assignor to the General Electric Company of New York. 
Filed March 25, 1901. 

678,013. Controlling Means for Motors. Earl P. Mason, New- 
port, R. I. Filed Feb. 6, 1901. 

678,029. System of Motor Control. William B. Potter, 
Schenectady, N. Y., assignor to the Genera] Electric 
Company of New York. Filed March 29, 1900, 

678,030. Electrical Conductor. Edward D. Priest, Schenec- 
tady, N. Y., assignor to the General Eleetrie Company 
of New York. Filed May , 190]. 

675,034. Induction-Motor. Henry G. Reist, Schenectady, 
N. Y. assignor to the General Electric Ccmpany of New 
York. Filed Nov. 28, 1898. 

678,038-678,039. Insulating-Machine. Vernon Royle, Pater- 
son, N. J. Filed March 15, 190t. 

678,042. Rack-Insulator. Howard R. Sargent, Schenectady, 
N. V., assignor to the General Electric Company of New 
York. Filed May 1, 1901. 

078,157. Dynamo- Electrice Machine. 
tle, Wash. Filed Dec. 8, 1900. 

678,167. Meaus for Controlling Electric Motors. Albert G. 
Davis and William B. Potter, Schenectady, N Y.. assign- 
ors to the General Electric Company of New York. Filed 
May 22, 1899. 

678,171. Commutator for Electric Machines. Henry Geisen- 
honer, Schenectady, N. Y., assignor to the General 
Electric Company of New York. Filed April 27, 1901. 
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678,178. Synchronizing Alternating-Current Machines. Ed- 
ward M. Hewlett Schenectady. N. Y., assignor to tbe 
General Electric Company of New York. Filed July 28, 
1899. 

678,185. Protecting Generators in Transmission Plants. 
Thomas J. Johnston, Schenectady, N. Y., assignor to the 
General Electric Company of New York. Filed July lö, 
1899. 

678,191. Alternating.Current Dynamo. Daniel M. Moore, 
Newark, N. J., aseignor to the Moore Electrical Com- 
pany of New York. Filed April 13, 1901. 

678,233. Flux-Screen for Transformers. Augustine R. Ever- 
est, Lynn, Mass., assignor to the General Electric Com- 
pany of New York. Filed March 4, 1899. 

678,260. Hatchet-Operated Electric Switch. Wiiliam Kings- 
land, London, Eng. Filed Jan. 16, 1901. 

678,263. Electric Cloth-Cutting Machine. Robert E. Leve, 
New York City. Filed Feb. 8, 1901. 

678,289. Compounding Alternator. Charles P. Steinmetz, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed Jan. 10, 1898. 

678,312. Electric Conveyor. John G. Gilmer, St. Petersburg, 
Fla. Filed Nov. 10, 1900. 

678.332. Thermostat for Operating Valves. Joseph W. Eb 
erman, Brooklyn, N. Y., assignor of five-eighths to Wil- 
bur F. Steele, New York City. Filed Feb. 1, 1901. 


TELEPHONE3 AND TELEPHONE APPARATUS. 
678,304. Telephone Circuit. William E. Pembleton, Witten- 
berg, Wis. Filed June 27, 1900. 


MISCELLAN EOUS, 

677,862. Coll for Electromagnets and insulating Material 
Therefor. Elmer F. Dwyer, Lynn, Mass. Filed May 14, 
1900. 

677.055. Galvanic Battery. Levi G. Cunningham, Shellrock, 
Ja. Filed March 8, 1901. 

677,057. Electric Meter. Albert G. Davis, Schenectady, 
N. Y., assignor to the General Electric Company of New 
York. Filed May 17, 1901. 

677,973. Jightning-Arrester. William D. Gharky, Philadel- 
phia, Pa. Filed March 7, 1901. 

677,980. Maximum-Current Iadicator. Caryl D. Haskins, 
Schenectady, N. Y,, assignor to the General Electric 
Company of New York. Filed Jan. 29, 1901. 

677,986. Process of Making Accumulator. Electrodes. Helin- 
rich F. Hobel, Berlin, Germany, assignor to the Accumu 
latoren and Electricitats- Werke Actiergesellschaft,vcim. 
W. A. Boese & Co., same place. Filed Jan. 14, 1901. 

678,047. Induction-Coll. Harry Shoemaker, Philadelphia, 
Pa., assignor to Gustave P. Gehring, same place, Filed 
April 16, 1901. 

678,068. Motor-Vehicle. Russell Thayer, Philadelphia, Pa, ` 
Filed Feb. 9, 1901. 

678,069. Starting Device for Constant-Current Apparatus. 
Charies H. Van Slyck, New York City, assignor to the 
General Electric Company of New York. Filed May 9, 
1901, 

678,075, Preventing Creeping in Recording-Wattmeters. 
Frank G. Vaughen, Schenectady, N. Y., assignor to th - 
General Electric Company of New York. Filed March 1, 
1901. 

678,095. Electrically-Operated Musical Instrument. Herbert 
8. Brown, NewYork City. Filed Oct. 16, 1900, 

673,116. Electrical Annunciator. Charles J. Kintner, New 
York City. Filed April 2, 1898. 

678,122. Traction-Motor. Lowell M. Maxham and Artemas 
B. Upham, Boston, Mass. Filed Nov. 23, 1899. 

678,133. Electrode for Secondary or Storage Batteries. Ja- 
cob Myers, Hoorn, Neth:rlands. Filed Feb. 25, 1901. 
672,135. Electric Signal. John J. Ruddick, Newton, Mass. 

Filed July 30, 1900. 

678,108. Magnet-Coil. Hermann F. T. Erben, Schenectady, 
N. Y., assignor to the General] Electric Company of New 
York. Filed April 22, 1901. 

678,174. Phonograph. John R. Hare, Baltimore, Md. Filed 
March 26, 1901. 

678,196. Electric Control System. William B. Potter and 
Frank E. Case, Schenectady, N. Y., assignors to the 
General Electric Company of New York. Filed Sept. 17, 
1898. 

678,236. Electric Measuring lust rument. Walter C. Fish, 
Lynn, Mass., assignor to the General Electric Company 
of New York. Filed April 4, 1901. 

678,255. Process of Regenerating Accumulator Electrodes. 
Josef | ofmann, Berlin, Germany. Filed March 2%, 1901 

615,280. Coil Forming Apparatus, John Riddell, Schenec 
tady, N. Y., assignor to the General Electric Company 
of New York. Filed Jan. 19, 1901. 

678,314. Electrical Water-Heater. Harry M. Hill, St. Louis, 
Mo. Filed July 2. 1000. 

678.333. Iudu»tance-Coil. Harry Shoemaker, Philadelphia. 
Pa., assignor to Gustave P. Gehring and Marie V. Gehr- 
ing, same place. Filed Feb. 8, 1901. 


DESIGN. 
34,763. Stationary Plate for Static Machines. James M. G. 
Beard. Fruita, Col. Filed June 4, 1901. Term of Patent 
14 years. 
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Independent Companies to Unite. 


Fifteen independent telephone companies of Northern 
Indiana are preparing to consolidate under one financial 
management, though each is to retain its local individuality 
with its local board of directors. 

The object is to be in better position t» issue bonds and 
otherwise finance the united properties. 


J. R. Bates, inspector for the Memphis Telephone Com- 
pany of Memphis, Tenn, who is at present located at 
Ponchatoula, La., has recently been in New Orleans on busi- 
ness for his company. This company is an independent con- 
cern that is just getting a foothold in Lousiana, and it pro- 
poses extending its lines to all points where there is any 
encouragement. It is a large competitor of the Cumberland 
and, Mr. Bates says, hopes soon to make some arrangements 
to get into New Orleans. *“ My business in Louisiana.“ 
said he, “is the buying and inspection of poles. We 
are buying alarge number of poles along the line of the 
Illinois Central pear Ponchatoula, and shipping them to 
Tennessee for our lines there. We have already put in tele- 
phones along the line of the Illinois Central at several 
prominent points, and itis the intention of the company to 
reach as many points as possible in the entire South. We 
are fighting the Cumberland In its own field, and doing so 
successfully, and have no fear but that we will be able to get 
our share of the business everywhere we go. I cannot say 
how long it will be before we are able to get into New Or- 
leans, but I am satisfied that it is the intention of the com- 


pany to run its lines to this city as soon as practicable." 


The Bell Telephone Company, which haslong been in a 
J. gal controversy with Richmond, Va., to continue to oper- 
ate its plant there, was defeated in the board of aldermen by 
a vote of 9to 8. The board decided to lay the Bell petition 
for a franchise for 80 years on the table until after the de 
cision of the United States Supreme Court, in which ls now 
pending the case of the city of Richmond against the Bell 
Company in the effort to run it out of the city. For years 
the Bell Company has been fighting the city which gave the 
Richmond Telephone Company, composed largely of local 
capital, a franchise several years ago. 


According to a Hartford, Conn , paper, the Southern New 
Eugland Telephone Company has sent out circulars announc- 
ing that hereafter the time limit of communications with 
persons outside the State will be reduced from five minutes 
to three, with a corresponding reduction for the Initial 
period. Hereafter, a communication with New York, for 
instance, will cost 60 cents for three minutes instead of the 
old rate of 90 cents for five minutes. The night rate will be 
30 cents for three minutes instead of 50 for five. 


The Lehigh Telephone Con pany of Allentown. Pa, the 
State Belt and the Schuylkil] Valley Telephone & Telegraph 
Company, which recently secured a franchise in Reading, 
will on July 19 apply to the Governor for permission to 
change their name to the Consolidated Telephone Company 
of Pennsylvania. The new,company consolidates a number 
of the telephone companies in Eastern Pennsylvania and 
thus builds up a large system. 


The Eastern Telephone Company is constructing a line 
from Norway to East, Southand North Waterford, Me., ex- 
tending to Lynchville and East Stoneham, with guarantee 
from responsible parties of an annual income of $6560 for 
the next four years. 


A statement was recently received from Chicago that the 
directors of the Central Unlon Telephone Company will 
meet July 31 to consider plans for raising $3,000,0000 new 
capital. 


Increase of 32,187 instruments In the net output of the 
American Telephone & Telegraph Company for the month 
of June, as compared with the same month last year, mak- 
jog a net increase of 61,868 instruments since December 71 
last. 


A company has been formed and a charter applied for, the 
purpose of which is to build a telephone line from Jersey Shore 
to Wellsboro, Tioga County, Pa., Faversing the Pine Creek 


region. 
The line of the Ohio Telephone Construction Company, 


which extends from Butler to Greenville, a distance of 28 
miles, has been absorbed by the Central Union Company. 


New York has now 60,000 telephone stations, which rank 
it as the largest of the world’s city telephone systems. 


The Stites Telephone Company hag completed aline be- 
fween Stites and Grangeville, Idaho. 
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THE TELEPHONE WORLD. 


Delaware, Lackawanna & Western to Adopt 
Telephones. 


A report from Scranton, Pa., staten that telegraphic com- 
munication between stations of the Delaware. Lackawanna 
& Western Raiiroad, will within a few months be a thing of 
the past, so far as its connection with the railrcad is con- 
cerned. Telephones, equipped with phonographs. so that an 
exact record of every word spoken can be obtained, are 
being rapidly substituted for the telegraph keys. 

This experiment has been tried on the Morris & Essex 
division of the railroad, and is said by General Manager 
Thomas E. Clarke to have proven more satisfactory than 
even its most sanguine supporters anticipated. All the 
branches of the Delaware. Lackawanna & Western system 
are being equipped with the phonographic telephones, and 
within a few months. according to Mr. Clarke's estimate, 
the main line from New York to Buffalo will be operated by 
the new system. 

" Managers of Western roads." said Mr. Clarke, "first 
recommended to me the use of the phonographic telephone 
instead of the telegraph. They told me that they had tried 
the experiment and that it had been successful. Ithink that 
the new system will save both time and expense." 

L. B. Foley, telegraph superintendent of the Lackawanna 
system, when asked to estimate the reduction in expense of 
dispatching by telephone, replied that it would be nearly 60 
per cent. cheaper. 

Train dispatching by means of the telegraph key is a 
methed of the past," said Mr. Foley. I am not astonished 
that our road has adopted telephones, and I have been ex- 
pecting it for several montbs. 

"'There was grave doubt expressed at first by railroad 
men, because they said that responsibility would continually 


be in dispute, as no record could be kept of the messages 


sent without an unwarranted delay. By the introduction cf 
the phonograph this difficulty has been obviated." 

In operating the telephone aystem, each station will be 
supplied with a series of numbered blanks, on which it will 
be necessary to record only a few words to fill an order. 
That greater speed may be attained operators may be 
required to learn short hand. The phonographic records 
would act as an auditor of these blanks. 


The Seattle, Wash., Automatic Telephone Company has 


notified the city that it is ready to show that it has 800 


'pbones in operation, as required by the franchise. 
The company has purchased the stock of the other 
new company, the Independent, which was recently 
granteda franchise but has not done any construction work. 
Both were started to compete with the Sunset Company, 
which is a branch of the American Bell. The Automatic 
Company does not purpose to install an automatic system, 
but will take the name of the Independent. It is owned by 
Ohio capitalists. 


Manager Edward Merry, of the Wisconsin Telephone Com- 
pany at Kaukauna, has recelved orders from his company to 
proceed at once with acrew of men to connect up its line 
with that of the Manitoba & Western Telephone Company, 
which has just reached Wrightstown with his line from 
Manitowoc. Thiscompany is building various short lines 
throughout the territory between Lake Micbigan and Lake 
Winnebago. 


Christ Pagel, president and general manager of the Uniun 
Telephone Company of Atwater, Minn., has been buying ma- 
terial for the company. The farmers are building a tele} hone 
line from Atwater along their line to Irving, Harrison, Spicer 
and Willmar. They have nearly all the poles and wire up and 
the farmers will soon be in a position to keep each other 
posted regarding the growth of wheat and corn. 


Farmers residing in Cedar township, Iowa, have organized 
atelephone association with about 20 members. ‘rhe line 
will connect with the lines of the Jefferson Cuunty Telephone 
Company in Fairfield, and will be given the useof the local 
switchboard. 


The Louisville, Ky., Electric Light Company has sued 
the Cumberland Telephone Company to prevent poles being 
erected too closely together. 


The National Automatic Telephone Company of Chicago 
through its representative, N. V. Perry, has opened offices ia 
the Prudential Building, Atlanta, Ga. 


Forty new telephones were installed in Burlington, Vt., 
last month. 


The Southern Bell Telephone Company will put in an 
entirely new telephone system in Rome, Ga. 


The telephone line is now complete through Elkdale, Pa. 
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To Consolidate Independent Companies of 
Wisconsin. 


It is understood plans have been perfected for the consoli- 
dation of the independent telephone companies of Wiscon- 
sin. The matter has been kept a profound secret until 
recent] , when it became known. President Lohmiller, of 
the La Crosse Independent Telephore Company bas ad- 
mitted that the plan was being seriously considered. 


The Albany, N. Y., Home Te'sphone Company, by the 
president, Howard Hendrickson. bas filed with Mayor Bies- 
sing two agreements. one accepting the ordinance passed on 
August 5, 1895, granting a franchise to the Home Standard 
Telephone Company, and the other assumiog the bond of 
the Home Standard Telephone Company, whose franchise 
was transferred to the Albany Home Telephone Company on 
May 1,1901. It appears from the two documents filed that 
the Albany Home Telephone Company prop ses to carry on 
the general business of telephony and telegraphy under the 
authority granted by the franchise of August 5, 1895. 


A lot of telephone material arrived at Alvin lately for 
the Texas Construction Company of San Antonio, which 
will be used in the construction of an independent telephoue 
line between Houston and Galveston. This compaoy wil 
also establish an office in Alvin. The Alvin & Angleton 
Telephone Company will put in a local exchange there just 
as soon as arrangements can be perfected. Already enough 
subscribers have been secured to justify putting in a first- 
class exchange. 


Harrisburg, Pa, is to have a third telephone company. 
There was trouble among the stockholders of the Dauphin 
County Telephone Company, organized and incorporated a 
short time ago. A split resulted and a charter is to be ap- 
plied for the People's Telephone Company of Dauphiu 


Mrd The one company doing business is the Pennsyl 
van 


The D. C. Telephone Company of McKinney, Ter., with a 
capital stock of $10,000, has been chartered to maintain a 
system of telephones in the counties of Collin, Dentor, 
Grayson, Wise, Cooke, Tarrant, Dallas, Hunt, Fannin, Ell", 
Kaufman, Rockwall, Jack, Parker, Palo Pinto, Johnson. Hill 
aud Navarro. J. B. Ray, W. A. Rhea and J. E. Mitchell are 
interested. 


Touganoxie, Kan., will soon have a telephone er. 
change. The contract has been let forthe construction of 
&100 ‘phone exchange. Most of the business houses have 
taken ‘phones and quite a number of residences will have 
them also. 


At a recent meetiog of the board of aldermen of Paterson, 
N. J., a resolution was adopted requiring all telegraph. tele. 
phone and electric wires now strung overhead in Main and 
Market streets, to be placed underground forthwitb. 


The Southwestern Telephone Company of Galveston. Te- T 
is completing its underground conduit system, which repr: - 
sents a cost of nearly $80,000. 


Excellent telephone service is now in operation at Rock- 
land Lake, N. Y. 


TELEPHONE INCORPORATIONS. 


The Chipppewa Valley Telephone Company, Bruce, Wis. 
Capital stock, $10,000. Incorporators: O. E Pederson, A. L. 
Arpin, A. Hein and ten others. 


The McNabb Mutual Telephone Company, McNabb, III. 
Capital stock, $2.500. Incorporators: John N. Wilson, 
W. L. Mills and Vivian Haws. 


The Palmer-Darnell Electric Company, McLean, Ill.—to 
operate a telephone system. Capital stock. $10,600. Incor- 
porators: H. M. Palmer, W. C. Darnell and F. W. Aldrich. 


The Franklin County Telephone Company, Charleston 
Ark. Capital stock, $2,000. Officers: K. E. Hudson, 
president; Joe Yunker, vice-president; J. 8 Smith, s»cre- 
tary and S. P. Gammill, treasurer. 


The Long Distance Telephone Company, Oklahoma City, 
Okla. Capital stock, $5.000. Directors: George Todi, 
Oklahoma City; J. F. Noble, Shawnee; E. D. Nims, 
Roff, I. T. 

The Home Telephone Company, Jamestown, N. Y.-—to 
operate a telephone aystem in Cattaraugus and Chautauqua 
Counties, N. Y.. and Warren aud Erie Counties, Pa. 
Capital stock, $200,000. Directors: Julius V. Aulnet, Jr., 
E. E. Nash, C. B. Selby and G. B. Devoe, Warrer, O.; P,Q, 
Hoyt, M. N. Skiff snd E. P. Putnam, Jamestown. 
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GENERAL ELECTRICAL. NEWS. 


Lighting. 


Ada, I. T.—An electric light plant isto be estab- 
lished at this place. 

Adel, Ga.—Waterworks and an electric light plant 
will be erected here. Address W. S. Witham, At- 
lanta. i 

Albany, Ga.— Moore and McCrary are the engineers 
for the new electric light plant to be built here. 

Belton, Tex.—The Belton electric light plant has 
been sold toJ. T. Smither and Frank E. Merrell of 
Temple. 

Clarinda, Ja.—All of the $15,000 stock for a new 
electric light plant has been subscribed for by local 
business men. 

Clinton, Ill. — The consolidation of the two electric light 
plants will take place as soon as possible. The plant 
formerly run by te Clinton Electric Light, Heat & 
Power Company will be used and the other plant 
closed. 

Detroit, Mich..—Articles of association were flled 
recently by the Ginzel Construction Company. The 
purposes of the corporation arethe building of gas 
and electric lighting plants, and doing all kinds of 
construction work. The capital stock of the com- 
pany is $10,000, and the organizers are John Ginzel, 
W yandotte; Matthew F. Bramley and Jobn F. Cow- 
inz, Cleveland, and Stewart O. Van De Mark, Detroit. 

Doylestown, O.—An electric light plant will be built 
here to cost about $9,000. G. W. Barkhamer, mayor. 

Harrisburg, Ill.—The electric light plant in this city 
was lately sold to W. C. Thompson, of Chicago, for 
$15,000. Mr. Thonpson is negotiating with the city 
to put in waterworks. 

Hay wards, Cal.—This city is discussing the gueii 
of electric lights and a water plant. 

Humphrey, Neb.— An electric light plant will soon 
be in operation at this place. 


Iuka, Miss.~Iuka has decided to issue $10,000 in 


bonds for the erection of a city electrical plant. 

Jamestown, N. D.—The Jamestown Electric Light 
Company has sold its plant to John H. Canham, who 
has been in the company's employ for many years. Mr. 
Canham expects to make many improvements. 

Manistee, Mich.—The citizens have voted to issue 
bonds for a municipal electric lighting plant. The 
present commercial plant may be purchased. 

Marion, Wis.— A st ck company has been formed for 
the establishment of an elect! ic light plant here. 

Maryville, Tenn.—An appropriation of $7,000 has 
been made by the college authorities to put in an elec- 
tric plant. The matter has been deferred until the 
committce has further notice. 

McKeesport, Pa — An electric light plant to cost 
about £50,000 will be built here. Information may be 
obtained from J. B. Wampler. 

New London, Wis —The common council has taken 
steps toward the erection of an electric lighting and 
water plant. 

Orlando, Fla —The citizens have voted affirmatively 
on the establishment of an eleetiie ght plant. Which, 
Pr Water & Piste Com- 


as qeportelacoeniiy, ne Cla ni 
CCC Al, Ge nil 
ui S. i testa garje t>o 
Park Riser. N D. Pre 60 hs 1! p el a 
bonds for the waterworks nnd el etre dot plant. 
Portland, Me.— the Eastport Fuiectric Licht Com- 
pany, capitalized at »60,0600, was lately oryanized by 


N. Curtis Fleteher, of Providence; Oscar A. Newell, of 
Central Falls. R. L; Henry C. Smith, of Crauston, 
R. I.; A. S. Desmond and Harry L Cram, of this city. 
Sisseton, 8. D —This place is to have a first-class 
electric light plant. F. A. Leavitt of the Sisseton 
Roller Mills has secured a franchise from the city to 
operate such a plant for a period of twenty years. 
West Bay City, Mich.—Mayor Peter Lind says 


that the city intends to purchase a 400 horse power 


engine for an electric light plant. 

Williamstown. N. J. - The Monroe township commit- 
tee has passed an ordinance giving the Wenonah, 
Glassl or» & Clayton Electric Light Company the right 
to erect poles and string wires in the streets of this 
place. 


Street Railways. 


Albany N. Y.—The State Board of Railroad Com- 
missioners has granted the application of the proposed 
Monticello, Fallsburgh & White Lake Railroad Com- 
pany for authority to construct its road Thecompany 
will operate an electric surface line, 16!; miles long, 
from the Fallsburgh station of the New York, Ontario 
& Western Railroad to Monticello, Sullivan County, 
and thence to White Lake. 

Chambersburg, Pa.—The Chambersburg, Greencastle 
& Waynesboro Electric Railway Company will build a 
line from Greencastle to Pen Mar, a distance of 14 
miles. 

Clyde, N. Y.—The Clyde Electric & Power Company 
has made application to the board of trustees for con- 
sent to construct, maintain and operate a street sur- 
face railway, using electricity as a motive power. 

Columbus, O,—The Columbus, Newark & Eastern 
Traction Company, with acapital stock of $10,000, has 
been organized by R. H. York, Harrison J. Uhl, A. G. 
Collins, Norton T. Horr and A. R. Horr. It is proposed 
to build an electric line from this city to Newark. 

Detroit, Mich.—It is reported that the consolidation of 
the Detr..it & Tol:do Short Line Electric Railway Com- 
pany with the Everett- Moore Syndicate was concluded 
July 10. Guy M. Walker, a Cleveland attorney, cams 
to this city to close the deal. 

Herkimer, N. Y .— Col. Clinton Beckwith is quoted as 
saying that if he can get the necessary material the 
new trolley line between here and Little Falls will be 
built before snow flies. 

lola, Kan.— The [ola Electric Railroad has filed an 
amendment to its charter increasing its capital stock 
from $50,000 to $150,000. 

Joliet, Il]. —The Chicago & Joliet Electric Railway 
Company, located here, certified toan increase in cap- 
ital stock from $605,000 to $2,300,000. 

Kittanning, Pa.—A new trolley line from Graff to 
Rosston in Armstrong County has been surveyed. 
The officials of the Kittanning & Ford City Street 
Railway Company are interested in the new project. 

Louisville, Ky.—The system of electric railways 
through the Bluegrass region, as proposed by the Blue- 
grass Rapid Transit Company, will be begun, if not 
completed, within the year. 

Muncie, Ind.—A company is being formed to build 
an electric railroad from here to Union City,the tracks 
paralleling those of the Big Four. W. W. Orr of this 
city is the attorney. 

New York City.--Residents aud 3 roperty owners 
along the Kingsbridge road from 166th street and 
Amsterdam avenue to Kingsbridge have won their 
fight for the construction of a street railway which 
will bring them into communication with the lines of 
the Metropolitan system. H. H. Vreeland, president 
of the Metropolitan Company, said last week that work 
upon this line would be begun at once, and that it 
would be e within three months. 

Norwalk, Ano: her electric railway company has 
been org 1 here. Sandusky people are back of the 
IW opteg pide 
^1 electrics railway line from this 

ving strongly advocated here and 
ac Wistar. .« 4Deeting of representatives citizens 
fin pata. s eunty and this city, including the ofti- 
cials of t.e Paducah Street Railway Company, will 
probably be called at an early date to consider the 
mutter. 

Russell, Mass.—The Westfield Valley Electric Rail- 
way Association was lately formed here for the pur- 
pose of constructing a trolley line from Westfield to 
Chester, with branches to Blandford and Worthing- 
ton. 

Sioux City, Ia. — While steps are being taken to ac 
complish the organization of a construction company 
to build aline of electric railway from here to Omaha, 
another coterie of promoters, headed by H. A. Miller, 
president of the Metropolitan Business College, is pro- 
jecting a second interurban line to run from this city 
to Le Mars, 

Standish, Mich.—A new electric railroad company, 
with S. E. Hayes of this town as chief promoter, will 
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soon be organized to extend a road from here north 
through Turner, Maple Ridge and other northern 
towns. 

Steubenville, O.— The county commissioners have 
granted a franchise to W. B. Francis of Martin’s 
Ferry, Theo. J. Stringer and James Beall of Jefferson 
County for an electric railroad to the Belmont County 
line, which is to be built from Martin’s Ferry and 
from thence to Brilliant. 

Terrell, Tex.—R. D. Wortham of St. Louis, repre- 
senting a combination of capitalists of that city, has 
recently been here asking for a franchise for an elec- 
tric line. 

Valparaiso, Ind.—The city council has granted P.W. 
Clifford and C. W. Bartholomew of this city, repre- 
senting a Chicago syndicate, a franchise for an inter- 
urban car line in this city, which will connect with 
Chicago via Hammond and Whiting and with Michi- 
gan City, LaPorte and South Bend. 

Wheeling, W. Va.—J. Elwood Hughes bas taken 
options on 800 acres three miles north for $240,000 for 
a syndicate of Philadelphians, who will parcel it out in 
lots and build a trolley car line to connect it with the 
city. Surveyors are at work. 

Worcester, Mass.—The Worcester Railways & In- 
vestment Company, a new company, backed by Ver. 
milye & Co. of New York, has been organized to 
finance the new system of street railways that has 
been established in the vicinity of this city. The new 
company has a capital of $6,000,000. 


Manufacturing. 

Jackson, Miss.—Andrew J. Bryan & Co., desire to 
correspond with manufacturers of elevators, electric 
plants, hotel telephones, ranges, switchboards, boilers, 
engines and other equipment for a hotel. 


Company Matters. 


W heeling, W. Va.—W. F. Kimball, president of the 
Ohio Rapid Transit Company, an electric railway 
company that has franchises giving it access to every 
suburb within 25 miles of Wheeling, including a terri- 
tory with a population of nearly 200,000 people, bas 
announced that his company has entered into a con- 
tract with the Pennsylvania Railroad for the use of 
its Ohio River bridge into this city, and through the 
influence of the Pennsylvania had secured the money 
to build and equip all the lines for which it has fran- 
chises. 


Power and Transmission. 


Atlanta, Ga.—The question of a big lake and an 
electric power plant at the Chattahoochee River 
has again been brought before the public by the pres- 
ence in the city of F. Morgan Smith, from York, Pa, 
Itis said that he, together with his sons, are largely in- 
terested in the scheme. 

Lake City, Col.—The Tobasco Company will erect a 
dam in the canon above Sherman for the generation of 
electric power. The contract will be let in a few days, 
and the dam is expected to cost $20,000. 


Mines. 

Henson, Col.—The Henson Creek Lead Mines Com- 
pany has made arrangements for the erection of a dam 
and electric power plant, and work wil) shortly be 
commenced. 


Automobiles. 

Indianapolis, Ind.—The National Automobile & 
Electric Company has reduced its capital from $250,000 
to $100,000. 

Lockport, N. Y.—This week R. V. Covert will open 
up an automobile factory ou Richmond avenue, where 
the automobile complete will be built. It is expected 
that between 30 and 40 men will be employed at first, 
and more will be given employment as soon as the 
factory can be put in condition to run. 

San Francisco, Cal.—There is some talk of putting 
automobiles on Market street in opposition to the cable 
road. Among cable road people and automobile agents 
there is a deal of speculation as to just what is in- 
tended. 


Ni P cr EE 


JULY 17, 1901.) ; ELECTRICITY. 29 


ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÈLecrarctrY from a variety of sources, 
m utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem if 
@ favor to have brought to their attention any inaccuracies readers may discover in these columns, 

8 ert indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common ; deb., debentures; exten.) 


, dbirredlations i 

pe gon. gene : C., gold; guar. guaranteed.. ne income; imp., improvement; på., paid; pfd., preferred; mtg., mortgage; tr., trust; annually; S., semi-annual 
quarterly; A: Or api and Oel F. &. ., Feb. and Aug) M. & l., May and Sept.; j£ D. July and Dec.: J. & J., Jan. ant. une. i Aa a " 
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STOCKS 
e 
PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


Capital Stock. Capital Stock. 
~ pm —— — — | Bate and Date ot m] Bato and Date of 4 
FANS. Par|Authorz'd| Issued. dast Div. Bid. Asked. NAME. Par|Authorz'd| Issued. Last Div. Askety 
Hartford Co nn.- Ju 
Albany, N Y.- Jvly 15 Hartford Street Ry. Oo........------| 100| $4,000,000]  $200,000|8 X B., Oot., 10 
United nn 100| $5,000,000) $5 000 00014 X Q., 106 | 108 [Harttord & West Hartford. 100) 1,000,000) 247.000 ............ — an 
Consolidation of the Albany an 2 
wer Olty Railway.) Holyoke Mass.— July 15 
July 15 Holyoke Street Ry, Oo 100 100, 400,000/5 & A., June, 2073. | 2 
-Ju * 
l Hoboken N.J.-Juy 15 
Allentown A Lehigh Val. Trac. Oo 4,000,00C€ 1,800,000 Sees teretere oe 15 North Hudson Oo. (N. J.) Ry. Co. -- 25 1,250,000 1,000,000 8 x, 150 — 
Bridgeport, Conn—July 18: Indianapolis, Ind July 15 
Bridgeport Traction Go. 100 2,000,000 3,000,000 1 * Aug., 100 ese **Indianapolis Street R. acssowa|**** 5,000,000 5,000,000) „s.e... se... 25 25 * 
Baltimore Md —July 15 l „Lancaster, Pa.—July 15 
^4 United Rall ways ^ Elec. Oo. om 50 24,000,000 18,000,000 See eeeeeteeeeeeeee 16% 16 a Pennsylvania Traction Oo. oF Pe sey 100 10,000,000 C LIIILIILAATIIDP -- = 
. El 1 R „„ 92 42 See ee eres s]. -- e 
Boston, Mass.—July 15 dur D RATS. Sol, okie "vis cup, acai ae e is 
West End Street Railway.. 
New England Street R 111 25 5,000,000 1,081,925 1 * Q., Jan.15, * 2 K 
North Shore Traction Oo.......com.| 100 4,000,000} 4,000, Tm — ue Louisville, Ky.—July 15: 
North Shore Traction Go... . . . pid. 100 2,000,000} 2,000,000/6 & g., A. K O. Louisville Ry. com 100 4,000, 8,500,000 12 N. R2 | g8 
b West End Street Ry. Go......com.| 50/10,.00,00 uso.» [82626 B., Oct., 95 | 95% Louisville Ry. . . pid] 100| 2,500,000 2,500, 000 & Bl., Oct.1, |112 | Lis 
West End Street Ry. Go...8 & pid. 5| 5,400.0| 6,400,000/4 % S., Jan. 110 | 1 0% a 
Boston Elevated R. K......“ 100| 10,000,000 X Aug. 99, "9 Minneapolis. Minn.—Juy 15 EA ; * 
Broc N. Y.— July 15 : Twin Oity Rapid ‘Transit........0€ . 1) 18.900,860 Eyza K Geil ws | 8% 
Freed er Oliy E : 100| 2,000,000| 1,928 í— 241 |245 [Twin Oity Rapid Transit..-.7 9 1 f.. E = ee x 
Brooklyn Ew. insit Oo., tr certf..| 100 48,000,000| 48,000, — — . 75 us Montreal, Canada.- July 15 ina 5 
eBrooklyn Heights Railroad. 2 200,000 200, 22 107 939 Montreal Street Ry. Co . 500 4,000, 4,000,000 155 A & N. í 280 
DOO. RES cora panii mama manono À Jan, fit | bo e e ED SOONER Bni aS. alov f 
eBrooklyn ueens E ub. TT a A ` at! sett! .. .. 
Coney Islan MIL n RR... 100 2,000,000 Dl 2 M Nov., 825 | 880 |Memphis Tenn.- July 15 3 
1 Coun eva eee eee „„ ** , , , euh esi Santee S oe 100 , 000 999 n %%% %% 25 
Kings County Traction Go... .. 100| 4,500,000, 4;500,000|1 & July zA ea See ee et eee rere -— - 
Nassau Electric Railroad ...... ptd. |- 6,000,000| 6,000,000) ....... e 82 New Haven, Conn.-July 15 : 
fAtlantic Avenue Railroad........| 50| 2,000,000| 2,000, dee 95 s Fair Haven & Westville RR. 25| 2,000,000| 2,000,000/8 & B., Sept 89 4l 
gBrooklyn, B. & W. E. allroad... 1,000,000) 1,000, So sete qwe [Few Haven Street Railway Oo......| 100| 1,250,000 1,000,000|274 & A., July — m 
— : New Haven & Oenterville.......... 100  T00,000| — 800,000) ...... — - 
ced died — mesi Ry. .. 100| 1,250,000| 1,250,000] ........-... 74 | 75 |Winchester Avenue RR... esse 28 00000 eee :e -— a 
*Buffalo Railway Oo. . 100| 6,000,000| 5,810,500/1 X Q. 9 | 10 [New Orleans, La.—J uly 15 „ 
I 5 Canal & Olaiborne RR. Oo , , July 77 - 
Columbus O'- Jury 15 100 8.000. 000 l X Q., Feb 93 | 89 [New Orleans & Carrollton RR... .. . 100 1,209,000) 1,200,000 174 X Q., Oci 148) 15g 
Columbus Street Railroad. 8,000,000| 5,099, , ° 1 102 New Orleans Traction Co new com 1 ͤ ˙ “‘ncaccoussueal’| " daebeésesépocte2zs 26 28 
Columbus Street Railroad. pid . . 100 1,500,000) 1,500,000) . 00 " l Tracti (Eo N o 102 | 10: 
New Orleans Traction Co new ptd. 100| 2,000,000| 2.000.000 8 & 8., J 03 
Charleston, S. C.— July 15 ipee: 55 rs 3 — 100 2.000, 000] 2,000,000 4 % 8j J aes an a6 
n. . . . . ED | 10500) 1090008768. — | = |lOrleans Railroad. . ..... . 50| 809.000 "185,000 18 %., June, . | 8 
Binterprise City R Oo. eee eee ee eee 25 1,000,000 250,000 283232 5„*ͤͤ: ñ 335354 -- ee 3t. Charles Street Railway......... 50 1,000,000 1,000,000 1 4%. t., 568. Ww 
Chicago, IlL—July 15 New YOoPk-July 15: 
Obicago Olty Rr. Oo.... eee «+++-| 100| 12,000,000| 12, 000, 000% % Q., Dec. 81, 250 | 260 ||OentralOrosstown HE...............| 100| 600, 000 600,000 77 Q. 285 | 260 
Ohi & South Side R. T. RR. 100| 10,828,800 10,828,800 Sə L oChristopher & 10th Sts. RR..guar.| 100 650, 000  650,0002 & Q., Oct., 175 85 
Lake Elevated RR.......... . 100| 10,000,000 10, 000, 0000 1834| M  ||Dry Dock, E. Brdw’y & Battery RR. 100 1,200,000 22288275 % A. Jos. 120 | ps 
Metropolitan West Side Eley. Ry. . 100 15,000,000| 7,000,000| Feb 28 1900. 34 35 etropolitan Street Ry. Oo........ 100 45,000,000) 48, 000. 000 2% % Q., Feb., 1901 |1:634| 107 
Met. West Side El., pfd. . 10) 18,000,000 9,000,000. .. ese. 89 90 eBleecker St. & Fulton F 7.Ry.guar| 100 900, 00  900,00074 % A., July, 9; 
North Chicago Street RR......... ...| 100| 10,000,000 8, 800, 0008 * Q., Jan. 29 | 210 Broad way & Seventh Áve...guar.| 100| 2,100,000 14009001314 » Q. 244 | 949 
ANorth Obicago City a. Senne 100 500,000 249,900 %%%. 200 | 901 gOen.Park,N.&E. Rivers RR. guar| 100 1,800,000) 1,5 0,000 24 & Q. 206 | 210 
South Chicago e 4 lway........| 100| 2,000,000| 1,008,200| ............ 108 | 109 hEighth Avenue RR...............| 100| 1,000,000} 1,X 0,000| . . 400 | 41g 
West Chioago Bt. RR. Oo 100| 20,000,000| 18,189,000) 14 & Q., Feb. 100 | 101 142d 81. & Grand St. Ferry RE.guar| 100 750,000) 748,000 44 % Q. 892 | 402 
Union Traction Ry.............com |....| 1,250,000| 624, 90088 16%) 17 jNinth Avenue KN... ...guar.| 100 800, 00 80,000) Fw0ͥmàa .... 1988200 
Union Traction Co. sos soon c pref. 100 2,000,000 2,000,000 5 ** B. 57 59 Sixth Avenue BE... IDEE 454 100 2,000,000 2, We ,000) bd HU LA 04 210 
[Twenty-third St. R. R. Oo..guar.| 100 600,000 6, „000 4 % Q. 100 | 419 
Cincinnati, Ohio.—July 15. Jecond Avenue RRR... 100| 2,500,000 1,8 ,0002% Q., Jan, 210 | $12 
Third Avenue RR... 100 12,000,000] 10,0 000 51.78 p. sh. Feb. 21 121% 
Oincinnati Inc. Plane Ry....... dom. 50| 1,000,000} 575,000) ........ 4. E ee mid St. Manhatv'le & St. Nich. Av 100 2,500,000) 2.59 000| . eee, 65 T 
Olncinnat! Inc. Plane R TTTTT $c 50 150.000 150,000 1 PA 24 .. ‘Union (Huckleberry) Ry. 8 100 2,000,000 2,00 000 XM 190 200 
Cincinnati, Newport & Oov. St. Ry. 100 8.000.000 8,500,000/2 Feb. 75 | 7 $ 
lOincinnati Street Ry. Oo 50| 18.000.000 14, 000,000 14 & Q., Jan. 124% 125 Newark N. J. July 15 
Mt. Adams & Eden Park Inc. Ry. 60 9,500,000 2, 200, 000 14 & Q., Jan. 126 128 Oonsolidated Traction Co of N. J. ., 100 15,000,000) . C00, 000| . 6716] eg 
l land, Ohío'—July 15: North Jersey Railway Co. . | 100| 6,000,000, (0,000| .......... ——.— 24 | 25 
Cleve * United Elec. Co. ot New Jersey.. 100 604, 00 504,000 114 & A. 28h 284 
Axron, Bed. & Oley. Elec. Ry....... 100 1.000.000) 1.000, 000 4 X Jan. 48 50 b Pa.—July 15 
Cleveland City R —— „4 100 8.000.000 7,600,000 8-5 x Jan. 100 162 | Pitts urg, B y a 
Cleveland Electric R . | 100 12.000.000| 12,000,000) 34 & Q., Oct., 80 81 [Allegheny Traction Oo..............| 80| . 500,000 — Ln 21 
: m oOonsolidated Traction CO. . com. 50| 15,000,000 2%, Jan. 9 | 2 
Detroit, pment 15 Consolidated Tinon Qo...» es pfd.| 50 12822 3 piov. 62) — 
Detroit Citisena’ Street Ry.......... E x aee = pOentral Traction Oo. 50| 1,500, L Nov. : 
Fi. Wayne & Belle Isle Ry...... e n "E qOitizens’ Traction Oo.............| 50| 8,000,000 v 1 L^. 1834 
Rapid Railway Co HRS AE 30.0000 250, 000000. 90 | 100 Duquesne Traction Oo. 50| 8,000,000 5 X A. (|. 02 
Detroit El c Railway..........-- 1.000.000 1,000,000) ..-.....-... in sP|tisburg Traction Co.. 50| 2,500,000 3. %, Nov WI 
Wyandotte & Detroit River Ry.... i 280.00 200.000 100 110 Federal St. & Pleasant Valley Ry. 25| 1,400,000 24 N, July, " — 
' Pgh., Allegheny & Man. Trac. CO... 50 8,000,900 1% Aug. n 
n O.-July 15 “ttsourg & Birmingham Trac. Ry. 25| 1,500,000 1 X, Oct. il * 
Olty Railway Co .con 100 1,500,000} 1,470,600 12 % Q. 140 145 Atteburg & West End Ry........... 50| 8,000,000 5% A., June 4246 
Oity Railway Oo................p! | 190| 600.000  900,000|154 X Q. 170 T United Traction Oo..................00m.| 50| 17,000,000 J. & J "8%! 18 
People's Street Railway....... 1.100000 1. 100. 0000 4% 114 115 Jnited Traction Oo................... pre | 56! 8,000,0€0| J. & 2 514 d^ 
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SUniisted: 1Ézdi .W ;9Uolsted;"t Full paid. | Outstanding: t E-AN . 

a The United Railways & Electric Company compríses'In its organization the Baltimore || 2 Leased to New Orleaos Traction Dom on eto. iden 
Baltimore Otty Passenger Katiway Company, all the b Leased to New Orleana Traction Company "ES n rer 


to B ston E evated Rai! Company.’ e sed to 28d Street Ry for 99 years; lease assigned to Met lita 
e Owned by Brooklyn Rapid Trafsit Company l fe M Lu f Leased to Houston, West Street & Pavonia Ferry now i is `» 
d Leased to Brooklyn Heighta Railroad Oo., which kuarantees 10% on capital stock> 9 Leased to Metropolitan Street Ry. at 8 % on stock until Oct. 1. 1897 : thereaft r 9 X. : 


e Stoor owned by Brooklyn Rapid Transit Company; road operated by Brook:yn Hts, Co, || ^ Leased to Metropolitan Street Ry. for 99 «ears from Jan. 
Stock owned by Kings County Traction Company; road Jeased to Nassau Eiectric RB. ¢ Leased to Metropolitan Street Railway for 18 % on Aoi 895, at $215,000 per n. 


Owned by Atlavtio Ave. RR and leased to Naesau system.’ NA 4 Leased to Met. 8t. Ry. for 99 years fram April W, 1892; firsiE veara A 
$80 per ahoro on outstanding capital paid as rental by lessee — West Ohicago 8t. RR. OG.; k Leased to Metropolitan Street Railway for $145 000 per Padi pea sare 8 re therealises 
$250. 100 of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Raliwav for 18 % on capital stock; Ree 
í Controls by lesse Chicago West Diyision Railway, Ohicago Passebger Railway, end || m Controlled by Third Avenue Railroad by purcbase.! E 4 


RN Pec conu pal on Omai nalas SERE we rental by few ZNG ik Chisago B Qo TÀ Tract 
r annum paid on outstanding ca ae ren ersee—North Ch! treet o Controls leaee she A lleg’ny, Oent., Oiti "D ` , ett 
Company; $625,100 of stook ows by West Chicagu Street Railroed Company p Leased 3 Traction Company Tor 8 * 5 renee of 8 
k Majority of stock owned by Obicago, West Division Railway pany; 5 & on 81,000,- q Leased to Fort Pitt Traction Company for 6 & on $8,000,000 capital tee. f 
000 stock guaranted by West Chicago Street Railway Company, lessee. c a t Lessed to Consolidated Traction Gompany for 4 & on capital stock. — 
* innsti Bs, Belle & Ede ij, assumise 114 bonds, |] ‘a Leased to Consolidated Trection Compeny tor? on capital stock) 
; AS dv i i = - Zed DVX ; 


——.— 


— — | 
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PASSENGER RAILWAYS. 


Rate and Date of 


NANE. Last Div. 


New Bedford Ma888,- July 15 
Union Street Railway Oo. .....- 


N »Pthampton,Mas3-July 15 


Northampton Street R910 
Omaha, Neb.- July 15 
Omaha Street R.. esses .I 5,000,000 
Paterson N. J.— July 15 
Paterson Rv. Co...--..-.---.+---+- e| 100| 1,250,000 
Providence, R. L- July 15 
United Traction & Electric Oo .....| 100) 8,000,000 
Pniladelphia.- July 15 
Fairmount Tranz. CO. . 80 pd. 500 2,000,000 
Bestonville n. & Fairmount....| 50} 1,966,100 
Best nvl'e, Man. & Fairm’t..6 X 5 50; 585, 
aFairmount Pk. & Had. Pass. Ry. 50| 800,000 
( nion on Co. . . 81254 pd 50 80,000 000| 29,980,450| ............ 
eRlectric Traction Oo 50 22229222 1125 —L[ͤ— b —5* 33 
dOltizens' Passenger Ry........| 50 ; 
Frankford & Southwark Pas. R 50) ........| 11,875, 
fLebigh Avenue Ry. Co.........| 50 1,000, 6$e5290 
m & South Street RN. ........... 1,000,000| A. $ 
fecond & Third Streets Ry....| 50| 1,060,000) {771,076|39 share A, Mar. 
«People's Traction OO. . . . . .. 50| 10,000,000) 16,000,000/8 %, A., April, — 
gGermantown Passenger Ry....| 50| 1,500,000| 572,00 68. 0 share— Tt 
reen & Ooates Passenger Ry.“ 50| 500,000 150, 000% % Jan., 
eople's Passenger Ry....com.| 25) 1,500,000) ]740,000 n . 
hPeople's Passenger Ry. . pid. ..| 750,000 277, % . . 
iP elpbia Traction OOo. 56| 30,000,000 — 
{Oatherine & Bainbridge Zuat. 60| 1,000,000) 220.800 5i 
. s.. „„ LIS L] * t * 
p peer meee Livers y * Ce. „ „%%“. 50 600,000 27 85 "TTE oes 
11 phia City Pass. Ry.....| 5C| 1,000,000) 475, 00 87.80 share July US 
fPhilsdelphia & Gray's Fy. RR. 50 1,000,000; 298,650 68.80 share July 00 
Ridge Avenue Passenger Ry...) 50| 780,00 420, 0000512 share, July 87. 
I piiaaelphia & Dart, Ry.guar.| 50| ........| [200,000/g2 share July,, — 
fiib & 19tb Sts. Pass. Ry. guar...| 50 ? A —— 1 yt i0 
{Thirteenth 4 15th Bis. Ry.| 50| 1,000, ,000|$11 sh. A., July, — 
{Union Passenger Ry. Co. 50| 1,500,000) 00, 0059. 50 shre, J uly 2 
jW est Philsdelphia RV. 50| 760.000) [750,000 Jul 
Rochester, N- V. July 15 
Rochester Railway 00. b.s... 100 5,000,000 5,000, 
Reading, Pa.- Junly 15 
jreading Traction Co.... .. | 1,000,000 
kOity Passenger Ry. | SOf 850 ] 
{East Reading Electric Ry..........| 50| 1,080, $1,000, 
St. Louis Mo.- July 15 
Fourth Street & Arsenal Ry. 50| 900,000) 150,000 
Jefferson Avenue Ry. Co. 50| 400, 400,000 
L vdell R ä 65554 100 2,500,000 2,400,000 
Rati onal way ———— s] uu 2,500,000 2,479,006 
Cas Avenue & Fair Grounds....| .. | 2,500,000| 2,500,000 
Cit sens RR. EI sessesssossssse s | 100 2,000,000 1,500,000 
Bt. Louis RR.... . 106 2,000,000 2,000,000 
Missouri BB. --———M poi 2,400,000 2,900,000 
reop'e’s RR. Co ———— 50 1,000,000 800,000 
United Electric Ry... . . c om. 50| 500,000 500, 0 ũ 0 2 
United Electric Ry. . . . 5 & pret 100 1.000, 000 1, 000, 000 g &, Jan., 784 
t. Louis & Buburban By.. x istoc trant: 10 b 0 0,000 2,500,000 secewereseerreeree 90 
U aion Depot 6 „ „ %% %% „„ 6 „„ 10€ 4,000,000 4,000,000/g 
San Francisco, CaL- July 
California Bt. Oable RR... "TTL 100 1,000,000 000, 50c. monthly. 117 
Geary Street Park & Ocean 100 1,000,000 875,000) 29 50 share, 60 
Market Street Ky................++- | 100) 18,750,000 18, 750, 000 &., 606. per share. | 61% 
Presidio & Ferries RR... : .. | 100 en SS arci . — 
Scranton Pa —July 15 * E 
S unton Railway Co 50} 6,000, 2,500, A 
— Scranton & Oarbondale Trac. Oo..| 100 500,000 500, 0000 e 3 16>, 
m Sere nton & Pittston Traction Co., 100 1,060,000) 1,060,000) ͤ H.. . — 
Stein field III.— July 15: 
Springfield Consolidated Ry .........| 100| 760,000) 780,000 |... PR 
Springfield O.— July 15 
epring! eld Street Ry. 2 «ö 100 1,000,000 1,090,000 3 oo 
£ pringlield, Mass.—July 15 
S .ringneld Street Ry . | 100| 1,200,000) 1,166,70 |8 & A. 301 
Toronto Canada.— July 15 i -— x mm 
Toronto Street Ry e. | 100| 6,000, 8, 000, 0001 8. 
Montreal Street Railway Co. 4,000,000) 4,000,000 nt 1 279 
Washington, D. C.— July 15 
Belt Ry. OG. . 66 „„„ „„ 50 600,000 500,000 — LS x 
— Traction GGG. IE ET 100 112,000,000 12,000,000 650. sh, Oct. 103% 
@olumbia Hy. Oo............ —— 80 400,000 400,000 f K K. E 
Sokington & Soldiers’ Home Hy....| 50 707000 652,000) D RS 
Georgetown & Tenallytown Ry... 50 200,000 200,000 20 
Metropolitan ER. 0Oo....«- coveccccc 50 1,000,000 405,900 % & Q. E: 
Worcester, Mass.—Ju!y 15 
*Worcester Traction OO... . . . . cm. 100| 8,000,000) 8,000,000) [( 8714 
* Worcester Traction Oo.....6 5$ pfd.| 100| 2,000,000| 2,000, 000% , S., Feb., 107 
Worcester & Suburban Street Ry...| ix | 3880, 000 642,800 4 &. 2 
W ilkesbarre, Pa.— July 15 
Wilkesbarr & WyomingVal Træ.. | 100 5.000.000) 5.000.006 TM P 25 


* Unlisted. f Paid in, f Full paid, f Outstanding. 2 Ex-div: 


ELECTRICITY. - 


a Leased to Hestonville, Man & Fairmount rr ra des Ky. for6 X on stock pet annum. 


b Oonsolidation Electric, People's and Philadelphia Tractioa companies. 


Fixed 


cha’ ges and all indebtedness of constituent and leased companies sssumed by Union 


Traction Company. 

`- e Practically all shares owned by Union Traction Company. 
d Lease to Frankford & Southwark Passenger Ry. assumed 
'e Leased to Electric Traction Company. 
f Controlled by Frankford & Southwayk Passenger Railway. 
g Leased to People’s Passenger Railway at $5 per share. 
h Majority of stock owned by People’s Traction Company. 
l4 Leased to “Inion Traction Company. 

Lease transferred to Union Traction Company; 


by Electrie Traction Co, 


y. * 
Leaned to United Traction Oompanyat a rental of $10,000 per annum In 1586-7-5 


f a. $20,000 In 1829-1900 and $30 000 per annum 
dec'ared as a dividend semi-annually. 
. h Dividend of 10 % guaranteed by Reading Traction Company; 
` l Dividend of 6 % guaranteed by Reading Traction Company. : 
s^ Leased and operated by the Scranton Hallway Oq., form 


` 2 


thereafter, payable semi-annually, rental 


Scrantoh Traction Oa 


TELEPHONE AND TELEGRAPH COO. 


Vor. XXI., No. 2 


American Te & Tel O0 — € 1 Jan. 15446 15434 
Erie p h & Telephone Oo.... : Feb. 20, 48 | 48 
New England Telephone Co p. sh. Fe 141 |141 
New YOoPk.-July 15 
American Telegraph & Gable Oo... 91 im 
ntral & South Am. Teleg. Oo..... X 100 108 
*Oommercia! Cable OO * 138 |175 
Franklin Teleg. Co...... % guar. 43 | 60 
Erie 1 & Telephone — Feb., ss: fido 
*Gold & Btock Teig. Co..guar. 6 Q. 108 |109 
*International Ocean Tel Co.guar x Q. 116 [Lis 
— ainar eo —jͤ— 2 222 * 2 |2% 
ew Yor ew Jersey ee : ; 168 178 
Pacific & Atlantic Teleg..guar. 4 X s 44% xx 70 | T5 
Postal Tei b Cable Co...... T 15,000,000/1 & Q. "d 5 
*Sout'n & Atlantic Telg. Oo.guar.5 X 559,525|1 8. 95 | 00 
n ers Tele a. Oo... 500,000 5 „Jan., 115 à 
n Union Te uto Fie 9T 000.1 , Q, Jan. 89 | 8914 
1Div. guar. by Postal Teleg. Oo. eo *. Q ^4 
Miscellaneous. July 15 
American Dist. Duae. UM prasie 1 2 | 87 
Bell Teleph. Co. (of Canada.) 8,561,000/2 X 8. 188 | .. 
hesapeake & Potomac Telep. Oo.. — -— 7 | 70 
Chicago Telephone Co............. "p. MUTO IDA — 700 110 
ntral Dist g & Telg.Co.(Pgh.). 750,000 — 148 |150 
My EN egraph Oo. Tom -— 75 | 76 
Hudson River Telephone Oo....... 2,000,000 B x 120 125 
Northwestern Telegraph Co..guar 000 Q. * p 
LE I t 


Providence (R. I.) TEM COo....... 
uthern New Eng. Teleph. Oo.... 


Woonsocket (R. I.) Electric Oo..... 


tOn Aug. 17 last by a 
to $20,827,200, of which $18 000 is common and $2,551,200 

| Recently soquired the Edison Illumimating Oo. of Broo 
pany, the Municipal Electric Light Oo. 


ALLIED INDUSTRIES. 
Boston Massg.- July 15 | 


referred. 


ELECTRIC LIGHT AND ELEOTRIOAL MFG. OOS. 
Boston, Mass.—July 15 

Fort Wayne Electric trust receipts.. —— 2 cove 115 {135 
Ft. Wayne Eleo Oo. T. Sec. Series A. Subs aye soot 18 | 25 
General Electric Co. [old] .. com. 40,000, 80,460 ,000/2 X 9. Aug., 1898. | .. ia 
Genera! Electric Oo. [new]... “ 18,276,000 1%, % Q., Apr., 1901215. |94^14 
T.-H. Elec. Co,.T. Becur., Series C. abends | “dene -—€— 24 
Westinghouse Elec. & Mfg.Co.oom.| 50) ...... 7 70% 
Westinghouse El. & M’g. Oo. pid. 4,000,000| 3,986, 068 14 & Q., Jan., 7534| 76 
Westiughousc El. & g. Oo. rights.] 50 11,000 — 134| 1% 
New York.—July 15 

Edison Elec. Il'g Uo., New York.. 9,188,000| 7,988, T 119 
*Edison Elec. Te Oo., Brooklyn.. 100 (900.000 I N Oot., '98. A a 
Edison Ore Milling 2900000095909 5 AE $ 13 
Mene Vanne ne (oid „om. ret aT? 5 * 
[Genera eotric Oo. [o % m. 100| 40,000 2% Aug., — ee 
General Electric Oo. [new].... “ 100 18,276 „Apr., 215 
[nterlor Conduit & Insulation Oo...| 100 1000 * Ape., M01 4i u54 
| Kings Oo. El. L. & F. Co. 2,500 A. 40. uo |135 
Pittsburg, Pa-July 15 

\llegheny County Light Oo........ 500, J. & J. LU 

fast End Electric Light Oo......... 800, Q " x = 
Philadelphia, Pa.—July 15 

Adison Electric Light Oo........... 2,000, 9 144 144 
*Klectric Storage tlery Oo. com. 8,500, s 75 *- 
*Electric Storage Battery Co.. pid. 5,000, 8 7 + 
Northern Elec. Light & Power Oo.. 550, — 18 In 
3outhern Elec. Light & Power Oo.. 187 <a 80 zi 
Miscellan°eus.—July 15 

Bridgeport (Conn.) Elec. Lt. Oo.... 800, UA Lui 48 
Missouri- Edison ( * Louis)....com. ""— — 20 21 
Eddy Electric 33. , TTD "--"-- "--- 9 12 
Harttord (Conn.) Elec, Light Oo.... 850, Pr 190 | 19! 
Hartford (Conn.) Lt. & Power Co.. 175, 2 ^ 10 
New Haven (Conn.) Elec, Lt — 100, s 19^ = 
Narragansett ( Prov., R.I.) Elec. Oo. 1,200, 2% Q., Oot., 108 | 104 
Rhode Island Klee. Pro — | 100] ...... on 19084 
Royal Elec. Oo. (Montreal).......... 1,009,000 i% Q 120 | 261 
Toronto (Oanada) Elec. Light Oo... ,085, 43 3 138 | 18$ 
Thomson-Houston w ding — * ...... *, LI I, 2 100 


ority vote of the stockholders the capital stock be 22 
v. 
yn and its constituent com- 


American Electric Heating OO. . 850 10,000,000) ũ f esei æ | e 
t Ry. A Illu'g Properties. . pid 1.500, 000 1,248,700 dem es |e 
nited Electric Securities CO. pid. — 1,000,000 $8.50 p.sh. — ie 
New York.—July 15 
Consolidated Electric Storage Oo... "tm Poe 8 |1 
Safety Oar Heating & Lighting Oo.. * — pa 150 |155 
Worthington Pump Co -com. 6,800, 000 5,500,000)... * 
Worthington Pump Oo...... id 1 2,000, 14 us iu 
Pniadeiphis Pa. July 15 
Electro Pneumatic Trans. Oo ...... 1 a 2/2 
United Gas Improvement Oo. .sorip. 15:000 fo Rd rs 10 
Welsbach Commercial Oo..... com. 8,500,000 — 3034| 3134 
Welsbach Commercial Oo......pfd. 600,000 2%Q 73 |75 
Welsbach Light Co.............-. ees 525,100 AR 54 85 
Welsbach Light Oo., Oanada. ...... 800,090 ecce 1 P. 
‘Pittsburg: Pa.—July 15 
Osr»orundum Mig. Oo. 200,000 = = s 
Standard Underground Oable Oo... 1,000,000 Q 224 225 
| Migcellaneous.- July 15 
Barney & Smith Oar Oo.......com. . = — 2 | 95 
Barner & Smith Oar Oo........pid. — 2% 120 {1129 
Billings & Spencer Co.............. — er 81 - 
Consol. Car Heating Oo......... bv sa y 13x4 % Feb 69 | 55 
Johna Pratt . ee a — 108 |109 
Pratt & Whitney Oo...........c0m | 100| ...... — — 
* Prati & Waitney Oo............pfc — — ss | 00 
Stillwell-Bierce US. ces secenss (OU —1— — — — ww 
vw ell-Biorce Oo. —— P — pid. mI "^ 3 * Kept 65 70 
hultz Belting 0e. — 900,960 cece »9 | *0 
" Oberle Oar OF gowes — — —— — 93 B1 


= uliUsted. 


* 
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. BONDS. 


PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount Es —— . 
un. rized.' Issued. || periods, | Bid. | Asked. RANE. thort Issued. |Due| periods. | Bid. | Asked 
3 New Orleans La. 
Albany N. v. Dete of Quotation—July 15 1901. x 
* Canal & Siaiborne RE... cons mig. 66. $280,000 $150,006 M. & N. | ...... > 
Dats of Quotation- July 15 1901 Orescent Olty RR............1st — 6% e 50,000 188 M. & N. — 
The Albany Ry. Oe. . Cons. mig. 5e| $500,000 499,800 |1940|. J. & J. | 117% | ...... Orescent Olty RR... . . Cons. mtg. g. 5e.| 5,000,000 | 8,000,000 |1948| J. & J. | ...... wen 
e Albany Ry. Co......Gen. mig. 36 750,000 875,000 |1947| M. & N. |*116% | ...... New Orleans City RR........1st mig. 66. _ 416,500 899,000 |1908| J. & D. 113 
atervie!t pike & RR. let mtg. 6s | 850,000 860,000 |1919| M. & N. N. Orl’s City & Lake RR. ist mtg. f. 86. 5,000,000 | 2,890,500 194 J. & J. | 112 
Watervieit Turnpike & RE..3d mik. 6 | 150,000 150,000 1919 M. & N. |*124 l6 [N. Orleans &Carrollicn RR.2d mtg. K. G — 250,000 850,000 1907 F. & A. | ...... — 
Otty Railway Oo..................]1st 5 — . 1942 — . 16 117 [orleans Railroad Oo.......Oons. mtg. 66. 00, 000 800,000 1912 J. & J. e 
— tSt. Charles St. RR. Go... let. mtg. 6e.| 300,000 95,000 [1900] J. 4 5. | — 
terest guar. by Albany Ry. Oo. +9428 500 in escrow to retire New Or- 
. and interest guar. b, leans Oity RR. Co.'s lst mig. bonds. 
y By. Oo. $900,000 outstanding. 
Baltimore Md. New York 
Date of Quoiation July 15 1901 Date of Quotatior.— Jnly 15 1901. 
of y Atlantic Ave. (Brooklyn) . Imp. g. 5e.| 1,500,000 | 1,800,000 1904|J. &J. | 98 | 
United Electric Ry. Co.-.1si mtg. g. 4s | $8,000,080 | 18,600,000 12% M. & 8. 102. | 10994. | Atlantic Av. (Brooklyn).1sigen. mig.5e.| , 759,000 159,000 |1909| M. & 8. | 10736 | 1164 
“ a w , Income 4s | 14,600,000 f 1949| J.& D. | 7 75 | |tAtlantic Av. (Brooklyn). -Cons mig. 58. 8,000,000 | 1,966.000 |1981| A. & O. | 115 116 
Baltimore City Pass. Ry. Int mig. g.6s | 2,000,000 | 2,000,000 1911 M. K N.| O IBro'dway & fth Ave. Istcons. mtg. g.5s.| 12,500,000 | 7,600,000 124% J. & D. | 198 195 
Baltimore Traction Oo......1st mtg. 5s | 1,500,000 | 1,500,000 1% M. & N. 112 120 Broadway & 7th Ave.. ....1s$ mig. 5s.| 1,500,000 | 1,600,000 J. X D. |104 
Baltimore Trac. Oo. Exten. & Imp. K. 6 | 1,250,000 | 1,280,000 |1901| M. & 8. 10434 | ...... Broadway & 7th Ave..........2d mig. 5s.| , 500,000 500,000 J.&J. |108 nd 
[Bal Trao. Oo. No. Balto div.1si sate. g.5e| 1,750,000 | 1,780,000 [1942| J. & D. | 171 | 121% | Broadway Surface............1st mtg. 5s.| 1:125,000 | 1,125,000 sconces: LIT nt 
. Trac. Oo. Coll. Trust,1st mie. (a Be | 790,000 — 1900| J. & J. | 101 | ...... way Surface. d mig. Ba. 1:000,000 | 1,000,000 esesss -| MB 106 
Baltimore Traction Co. Oonv ble 5s 800,000 e. |1908] N. & M. 10834 —— Brooklyn Olty RR. Co..1st cona. mtg. 5a. 6,000,000 6,000,000 J & J. 116 M, ] 
tOentral Pass. Ry. Oo.........1st mig. 68 96,000 117,000 19138] J. & J. . "n, Brooklyn COlty & Newtown..1sí mig. Ba. 2,000,000 2,000,000 J. & J. 115 
tral Pass. Ry. Oo..Oons. mtg. g. 5s 604,000 880,000 |1982| M. & N. | 119 121 klyn,Bath & W.E. RR. Gen. mig. 53 1,000,000 448,000 J. & J. 101 adea 
& Suburban Ry. . let mtg. g 5s | 5,000,000 | 8,000,000 l J. & D, | 116 li? [Brooklyn Heights RR. Ist. o i Bi 250,000 250,000 A. & 0. | 104 S 
e Roland Elev., ...........1st mtg. 5e | 1,000,000 | 1,000,000 [1942 M. & 8. | 17 | ...... Brooklyn, Q's Oo. & Sub'n.. Ist mtg 56. 8:500,000 | 8,800,000 J.&J. |1 |... 
bes Brooklyn, Q's Co. & Bub'n. istocne Ba | 4.900.000 | 12,750.000 M.&N.|10 | ....! 
All of the bonds of the abov: Brooklyn Rapid Transit ... . .. gold 5a.| 000.000 | 5,181,000 — A — 
companies, marked t, havo been as Bleecker M. & Fult’n Fer'y RR.1st mig. 7e . 700,000 700,000 TT 100% 
sumed by the United Railways & Elec Cent P’k, N. & E. R. RR.1st cons. mtg. 4s.| 1:200,000 1,200,000 J. & D. 107 109 
trie Company. Central Crosstown RR... . . .. Ist mig.6a.| 290,000 250,000 M. 4 N. 18 | ...... 
Boston Mass. Coney Island & Brooklyn RR. 1st mig. , 900,000 800,000 J.&J. | 101 108 
D. Dock, E. Bd'y & Rat y R. ren. tg. K B 1:900,000 980,000 J.&D. | 120 
Date of Quotation— July 15. 1901. Dry Dook, E. Bd’y & Bat’y RR..scrip i 100,000 | 1,100.000 F. & A. | 102 105 
fLynn Besten ER.......1st mtg. g.be | 5,879,000 | 3,702,000 |1984] J. & D. | 114. | 115 hth Av. RR. Co Cert. indebt. 6 K. 000000 | 1,000,000 F.& A. |10 |... 
Wost End Street Ry........Deben. g. 5e | 8,000,000 | 3,000,000 |1909| M.& N. | 10454 St., Man. &8t. Nich. Av..1si mig. 4% ,:200,000 | 1,200.000 M.&8. |)19«4 | 117 
West End Street Ry.......Deben. g. 1% | 2,000,000 | 2,000,000 [1914] M. K 8 112 | «+--+ 4d St., Man. & Bt. N. Av..2d mtg. Ine. 6e.| 1:000,000 | 1,500,000 J.&J. | 9 | 
$91,674,000 in escrow to retirs outstand Lex. Ave. & Pav. Ferry RR. ist mtg. g.5s.|,5:000,000 | 5,000,000 M.&B. | 134 | 135 
ng bonds of absorbed companies. Metro litan gt R Oo..g. m. cl. tr. g. 5e Eve rrr 4 3 P. —2 * 
decon venue „Gen. a , , , . . 
Charleston 8. C. Second Avenue A — sn tek T be. 800,000 800,000 J.&J. e 10 
- Steinway Ry. (L. I.) lst 1,500,000 | 1,500,000 J.&J. | us 117 
Bats oj Quotation July 15, 1901. South Ferry RR. Oo , tet mig. Be , 850,000 | 800,000 err 10% | gr 
Enterprise Street RR........1s$ mtg. Ba | 500,000 47,000 [1906| J. & J. i | sess | Third Avenue RR. . . iet mtg. F. Se. 090,000 | 5,000,000 J.&J. |. 1g 
(Orts Ehon Clty ims, 180 mig. 6e 850,000 6060 b... J.& J. t... Twenty-third Street Ry. q 1st mtg. 6e. DIM * — J. & J. — 655 
fOontrolled by Charleston Bt. Ry .Oc Twenty-thir a Street Ry..........Deb.5e| ,150,000 | 180,000 J&J. | 106 | 10 
Union (Huckleberry) Ry..... lst mtg. 56 2,000,000 | 2,000,000 F. KA | 118 Ile 
Date of Quotation—July 15, 1901. BE a Pag n escrow to retire gen. mig. 
. 2. 18d mtg. 4 6,000,000 | 4,619,500 |1901| J. & J. | 1014 | . 24 ,850,000 in escrow to mat 
I Ry. s... ». 1st — 400,000 400,000 1908 F. & A, ecce 103 obli tions. 3 "me 
Ry. Cons. mtg. 6e | 1,000,000 600,000 |1929| J. & D. [eee „000 in escrow to retire 1st and 30 
& Bo. de R. T...lst mig. g. 86 7,500,000 7,500,000 1929 A. & 0. 2 0 esce m * bonds. 
cago & Bo. Side R. T........... 4 1,500,000 750,000 1907 J. X J. s... [ct E treasury $90,000. 
0 West Div. Ry. Ist mig 4 4,040,000 | 4,040,000 |1982| J. & J. 10854 | 109 Guar. by Union Ry. Oo. 
2 Elevated RR. . 18 mig. g. 7,574,000 8,781,200 |1998| J. & J. esce 222 Toronto Canada 
Metrop. W. Side Elev. Ry..1st mtg. g.5e | 15,000,000 | 15,000,000 1942 F. & A. | 96 9674 . 
North Ohieago Bt. RR........1st mig. le 8,171,000 | 8,171,000 1906 J. & J. 100 Date ej Quotation— July 15 1901 
North Chicago St. RR....Oert.indeb.6e | 500,000 500,000 |1911| J. k J. Montreal Bt. Ry. . . . . IS mtg. be 2,500,000 800,000 — z B. | woes | 3 
North Ohicago Oity Ry. . . Ist mig. 6e | 500,000 500,000 1900 J. & J.. Toronto Bt. Ry. . . . 15t mtg. g. 1% 4,550,000 | 32,200,000 B. | seee — 
Wort Chicago OUT JY... consol. ¢ 4.100.000 3.800.080 1 N. & N. |108 | iij" || $885,000 per m. single track authorised 
Wed Chicano Bt. RR....... Deben. ba.. | 200,000 700,00 |1911| J. & D. | 101 | 102 00.000 in escrow to retire ds due in 1901 
West Chicago Si. RR. . Gon. mtg. g.5» | '2,500,000 | 6,000,000 1880 ...... | 10656 | 107 Philadelphia. 
IW. Obieago St. RR. Tunnel..ist mig. 5e | 1,500,000 | 1,500,000 190 FZ& A, | +--+ | = 
Redeemable at option on 60 da. notice Date of Quotation—July 15,19 * 
ded debt assumed by Ohicago W. Continental Pass. By............18t. mig. 6 550,000 | 810,000 |1909 J.& J. | «e | weed 
"vw. Ry. Oe., — CO interest 0 Empire Pass. |o AT TR EI dt mig. 7e 800,000 200,000 J, & J. cooo Lass] 
which is owned by W. Ohicago 8t. RR Greene & Ooates St. Ry. . . . Ist mtg. 6 100, 000 100,000 J.&J. | sere | — 
Oo., lessee. Lombard & So. St. Pass. Ry...1st mtg. 6e MON. |. — s.s... esce ores 
bjeot to call after Oot. 1. 1899, a People’s Pass. Ry. 532330 — P mig. 7a 250,000 250,000 1905 J. & J. "ues core 
and interest. People's Pass. Ry. .. ad mig. 5s | , 500,000 | 458,000 |1911] J. & J. | sere | sees 
tAssumed by W. Ohi. RR. Oo., lessee People's Pass. Ry Cons. mig. 56 | 1,125,000 867,000 |1912| M. 44. 
Unt. guar. by W. Ohicago St. ER. Oo People's Pass. Ry. . . .. BI. trs. cert. g. 4a | 5,098,210 SR MA see ~e | t8 [o 
Phila. City Passenger Ry. . Ist mtg. 56 , 200,000 200,000 24 e — 
Cincinnati O. Philadelphia Trac. Oo..—... Ooll. tr. g. 4e. tono 1,018,000 128 —.— 
— , rteen 5t . EDY vn „lst mt . . M ,000 9 ase" re 
Dx)s 9) Qsriasion—July 15 1901, Union Passenger By.. e . mig. 15 500,000 500,000 122225 | cose 
Oin. New. & Cox. St. Ry. Ist Con.mtg. g.5s| 8,000,000 | 2,500,000 19 J. & J. | 11454 | 115 Union Traction eene Dol. tr. 48. 29,785,000 | 29,724,876 4. 40. — 
Mt. Adams & Eden Pk In . Ist mig. 6 46,000 46,000 1900 A. & O. 10% | 104 est End Passenger By...... ‘stmtg.%s.| bade he esses „ | cee 
Mi Adams & Eden P'k In...1s$ míg.6e.| 100,000 100,000 |1905| A. & O. 114. | =en West Phila. Pass. Ry. lm tg. g. 66. 250,000 246,000 A. S0. 
pn. ‘Adams & Eden P'k Ine. Cons. mg. 5e 581,090 581,000 1906 M. & 8. ri jai, || West. Phila. Pass. Ry............ad mig. 5e. 150,000 150,000 M. 4 N. 
», Gov. 4 Oin. Bi. Ry.......-1st mtg. 8.“ 350,000 | 250,000 jigia| M. & B. 135 | 1976 I The trust certificates were issued to 
& Oin. 81 6s.| 400,000 400 092 J. & J 4 | 187 86 
130. Cov. ed by th e Olnein. Bt 8. , ,000 |1982 . pay aoe the shares of the Electric and 
,000 reserved to retire 1st mig. bds. eople's purs on ope purchased. 
Cleveland O. ttsburg. Pa. 
station July 15 1901 Date of Quot Mon — July 15 1901 
Date of Qu * Birmingham, Knox & Allentown. . 66. 500,000 500,060 M. A8. l1Dé| .... 
aBrooklyn Street RR. Oo. -I mig. 6s.| 600, 000 600,000 M. & 8. | 106 107 Central Traction Oo............... 1st mtg. 5s.| , 875,000 875,000 J. K. 24— 
An. New't & Coy. 8t. Ry..Oons. mig. 56. 8,000,000 | 2,500,000 J.&J. | 118% | 114*|Ottisens' Traction Oo............. lst mtg. 5s.| 1:250,000 | 1,280,000 A&O. | | — 
Cleveland City Cable Ry....1st. mtg. 686. 2,000,000 | 3,000,000 J. & J. 105 106 Duquesne Traction Co. . lst mig. 58. 1.500, 00 | 1,500,000 J. & J. — aiite 
eland Electric Rx. Oo. lst mig. g. 58. 3,500,000 | 1,249,000 M. & 8. | 106 107 |*Fed'| St. & Pleas. Val. Jack's Run. 56. 50.000 50,000 J. KJ. — 
umbus (O.) Cent. Ry. . Ist mtg. g.5e.| 1,500,000 | 1,500,000 M. K Nx. % Fed’! St. & Pleasant Valley. . . Oons. 5s.| 1+250,000 | 1,250,000 J.&J. | n 8222 
aliam Cleveland RR.......... lst mtg. 58.) 1,000,000 | 1,000,000 1910 M. K S. 107% | Millvale, Etna & Sharpsburg.............. 58. 750,000 | 750,000 M.&N., 10 | is 
N. Wayne (Ind.) Elec. Ry.lsimig.g.8e.| 300,0 œ |  ...... M. & N. Pittsburg, Crafton & Mansfeld... an 5a.| 200,000 250,000 J. J. ete 
Lorain (O.) Street Ry........1si mig. 68.  .00,000 200,000 J.&J. |- Pittsburg Traction Oo............ lst mig. 56. , 750,000 750,000 A. &O. | =. " 
pat. Ry. Oo., Grand ids...1st mtg.5e.| 600,000 600,000 J. & D. Pittsburg & Birmingham......1st mtg. 88. 1:500,000 | 1,500,000 M. & N. 112 118 
a, in escrow to retire bouds of Pittsburg & West End. . . . Ist mtg. 58. , 500,000 500,000 J.&J. |: — 
absorbed companies, marked a. Pr h., Allegb. & Manch. Gen. mig. 5s.| 1500.000 | 1,400,000 42. 49. — 
finterest guar. by Cons. 5t. Ky. Oo. Second Ave. Traction O0.—. . . . . 56. 000.000 | 3,039,000 J. & D. | — | — 
Detroit, Mich. Sub. Rapid Transit Railway Go. 500,000 500,000 M.&8, | e | -oos 
Date of Quotation—July 15, 1901, 
Oltisens’ St. Ry.....19$ mtg. 5s.| 7,000,000 | 8,885,000 A. &O. | ...... 102 Providence R. I. 
Warna finie Islo "d mtg. 66. 400,000 877000 A. 4&0. MBS Date af Quotation July 5 1201 
s st m. m . be. 1,800,000 1,800,000 J.&D. 105 106 N g 50.000 
in escrow to retire bon Qv), ewport Street By. . . Coupon Bs , 60,000 J. & D.. 
Det. ey. and Grand River £t. 17. United Trac. & Elec. CO. -I mtg. g. bs 9,000, 000 8,260,000 M. & . | 116 uid 
New Haven Conn. St. Louis. 
Dats of Quotation- July 15 1901 Date of Quot ziion -July 15, “901, 
Haven Bi. Ry........let mig. g. 5s.| 000,000 600,000 11 |.... Baden & St. Louis RR.........let mtg. 66 | 350.000 250,000 
aw Haven(Edgeweod Div.) iat. n s 250,008 250,000 J&D |1H | .... ||Oass Ave. & Fair Gds Ry......1st i. Se | 1818,000 | 1,818,000 j 22 reise M 
Winchester Avenue BE—1si mig. g. 5s 190,079 $00,000 M&N 109 e-^e J|Oltisens' Railway Co. . Ist mig. ba | 1,000,000 J&J 108 
—*-ester Avenue BE......Deben g hee 000 34,000 | Mé G nomp, His. Un. De. & Mer. Ter-1a» | ' 000 008 009 000 381 M 


With interest Unlisted With interes$ 


2 . .. ELECTRICITY. Vo xxl. xo 2 


PASSENGER RAILWAY. 


Amount. 
$ Interest 
NAHE. — — pesteds. | Bid. | Asked. 
St. Laui s. 
Date e$ Quotation July 15 1 (1. 
Jefferson Avenue Ny... u mig. Gs.) 270,000 270 860 |1908| M. & N. | 1¢2 1:8 
Lindell s 5 mite. Se] 1,800,000 € 1911| F. & A. | 1(7 X8 
4 G Eo Decl de ass . 480.8 288808 1910 A AO. 16% 1556 
. na [I * U e 
dee UE CO.. 180 mtg. 6. 125,000 135,000 |11903| J. & D. | .... DER 
e’s RR. Oo.......--.....--..... id mig. 7s. 75,000 75.000 1902 M. & N. 6% % 
s RR. Oo................Oons. m. 6s.| 1,000,000 900,000 1904 J. & J . | ...... 
8$. Louis & E. St. L. Hlectric..1st mig. 6». 76,000 $5,000 18080 J. & J. 100 101 
Bt. Louis RR. OO. .. Id mtg. 6. 3,000,000 | 2,000,000 |1900| M. & N.| 993€ | 100% 
8$. Louis & Sub. Ry. .. . . Ir mtg. g. 5e.| 3,000,000 | 1,400,000 |1931| F. & A. | 108 104 
Louis & Sub. Ry................ Income 5s. 800,000 800,000 |...... 8 80 94 
uthern e Ny. . Cons. mig. 6s.| 900,000 500,000 1909 M. & N. | 106 108 
ylor Avenue 8$. Ry......1st mtg. g. 66. _ 500,000 800,000 1918 J. & J. [lle | 117% 
nion Depot BB. Oo. ist cons. mtg. 5s. 1,091,000 1,091,000 1900 A. & O. | 100 10v 
Union Depot BB. Oo.........Oons. mtg. 6s. | 8,500,000 787,000 |1918| J. & J. 121 
ntrolled by 8. Louis BB. Oo. 
trolled by Union $ ER Oo. 
ntrolled by Lindell 
$800,000 in escrow to sere d lst 3d 
000 in eserow. 
in escrow to retire Ist mig. 
b 
gan Francisco Cal 
Date of Quotation- June 1901. 
California St. Cable RE.....159? mtg. g. Sa.| 1,000,000 000,000 |1915| J. & J. liad | 219 
t Ferries & Cliff House Ny. . Int mite. 6a,| _ 650,000 050,000 1914) M. & 4. — | 1i? 
At., Park & Ocean Oocen ER. ist. m tg. 5e. 1,000,000 671,000 1921 A. & Q. eovcece 
Market . Cable Ry. Oo. -I mig. pd 88. 8,000,000 | 8,000,000 |1918| J. & J. "e 
Metropolitan Ry. Oo....... e90900900004 -lst mtg. 200,000 o fe %% %%% eee m 
[atri as Cable Oo. . .. It mtg. 68. 3,000,000 | 2,000,000 |1918| A. & O. | 196%) ...... 

k & Cliff House BE........1lst mtg. 6s.| 550,000 860,000 |1913| J. & J. 105 4 107 

Park & OCcem BR.. ..18$ mtg. 6. 250,000 260.000 1914 J. & J. 115 | ...... 
Powell a By. . %% 00990€ pres mig. 6a. 700,000 700,000 1913 M. & 8. eee 136 
utter 8. Ry. Oo...............18¢ mtg. g. . 1,000,000 900,000 19180 M. & N. | .... | ...... 
1Oon trolled by Market &. Ry. Oo. 
w n D. d. 
Date of Quetation=July 15. 1901 x 
Belt E Co. ee eee 00000000 DO 8 na 06. 500,000 450, 920 J. & J. eas 
Oslusabla ——— cocco, f Porte 6a. 500,008 800,000 |1914 A. & O. 189 8 
n & Soldiers’ Homa.'- mig. e. 2000, 000 300,000 1911 J. & DPD. | ..... 
N litan RR. Oo. - Ooll. tr. cons. 6. 900,000 500,000 1901 J. & J.. su 
in escrow to retire let tg. bds. 
Miscellaneous. 
rg ef Quotation July 15, 1901 
Hf 277 00 ve let mtg. 5e.| 3,000,000 | 1.688,000/1928| J. a J 
n T 5o 1 mig. 68. 5,000,000 | 8,848, 000 1881 P4 A. ae Pa 
Care Pt. a pone) -1st cons.m.5s| 4,000,000 | 8,000,000|1988| M. & N. | 104 1e 
. o)..1st. mtg. = 8,000,000 | 2,966,000/1982| M. & N. 112 118 
Columbus : (o EE ie I 8,000,000 | 4, 281.0001 J. & J. ne |. 
n ra 5a) 15,000,000 | 18,965,000/1988| J, & D. | 111%) 111% 
Croesi n Bi. N. By. Cola : tery mig.g.5e| 3,000,000 | _ 672,000/1988/ J. & D. | 115 | 115% 
— Oity Oable By...... mtg. g. 68. 4,000,000 | 8,800,000|1920| J. & J. P 3 
Denver Con. Tram’y Co.....Oon. m. g. 5e.| 4,000,000 922,000|1902| A. & 6. 80 
Louisville pole l. By Tat cons. mtg. 2. 6,000,000 | 4, 1, 001880 J. & J. 119 | 119% 
7. Ist cons. mtg. g. 5e| 5,000,000 | 1, 080, o00 1919 J. & J. 1104 110% 
No. Ne. Hudson Oo. Ry. N. J. Cons. nt. 56 8,000,000 | 2, 78, oo0 1928 J. & J. 108 | ...... 
e. Hudson Oo. Ry. N. J.) ad mig. 66. 550,000 650,000/1928) M. & NM. Mn 
Ne. Hudson Oo. By. e J. 3. 2 ee . 6s. 500,000 489,000 1902 F. & A. Wow ME 
Paterson (N. J.) By.......Oons. mtg. g. 66./ 1,250,000 | 1,000,000/11981| J. ap. | .... |... 
woohester (N. Y.) Ry... 1 mtg. 5e.| 8,000,000 2, 000, oo I A. & O. .. . 
, Paul ot Ry... Cons. g- à 5,500,000 4,298,000 1967 ege 1063 106 
$t. Paul Oity Ry... Dob. g. 6a. 1,000,000 1,000,000 1900 ud "n 
Tg eserow to retire lst and 
2 . Bonds guar. by 
uffalo 0 
" 000 in escrow to of 
2 
000 fes ved to redeem prior liens 
,000 in eserow. 
th int're 
C ——————— ———————— DERE ——————————— ——————— 
ELEOTRIO LIGHT AND ELEOTRIOAL MFG. COS 
Boston, Mane. 
' Date ej Quotation— July 15.1901 
Delaware Gas LA. Co., see ei s 58, K. 800,000 800,000 |...... J. & J 106 10 
Edison Nec. Diuminati 4, Boston. . 2,026,000 |  ...... Quar. 157 $e 
General Hlectric Oo. ee. 1 n deb. ös.. 10,000,000 8,750,000 1922 0 116 esoo 
Pittsburg Pa 
Date of{Quetation— July 15 1901 
ben County Light Co.. *900090* 99906 . 0s. 500,000 [2 add. hU 1911 J. & J. 110 tooo: 
Westinzhouse Eloo. & Mig. Oo. Sorip 66. 196,570 „3 M. 4 8 5 FEE 
Miecellaneous.—(July 5 1901.) 
Edison Ei. Ilig. Co. 85. N. York) let m. 5s.. | 4,872,000 4,812,000 19100 109 | ...... 
Edison El. Il! N. Y.) con. m. g. 5s. | 15,000,000 2,188,000 1993 124 
Edison Blec. fic: Oo. V (Pbilad. Die 059005 5,000, 000 1400 . 122 124 
Elect adelphis)..| 3,000000 | ...... |... | osseo |e ne [e 
1 Kl. Lt. re Pow. Co.18$ mtg. 68. 2,500,000 ee 1987) A. & O. 100 103 
Kings Oo. El. Lt. & Po. Co. pur. money 6a) 5,176,000 Mua esci: 1997, A & O. 129 122 
laukos El. Ry & Lt. Co. Ist con. g. 5s.| 8,000,000 „ F. & A. 10244] E 
nited Elec. Light & Power Oo(N. Y.)..| 5,000,000 Io ose... "T 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 

Date of Quotation July 15 1901. 100% 101 
merican Bell l ee 1908 F. & A. eens 
ortbwesternTelegraph CO. Ts. — 3 enl seresa e 

N. T. & N. J. Telep E EOS 'g Oo. r gen.mitg.5s ERI E 114 118 
Chesapeake & Potomac Teleph. (o. . 58. 5 1911} J. 4 D. 108 106 
oer pe . : DEN, DCD EC a AE eI a EN 
ALLIED INDUSTRIES. 
Miscellaneous. 


Date es] Quotation—July 15 1901 


American Electrie Heating............ Ts 800,000 m" sede 
Armington & Sims Engine Oo.............. "———— Ree E een rer arescm 25 
Barrney & Smith Car C0. —— À 6a. — 106 107 
Oarberundum Mfg GG; eek pasa ie Ge. 965 ecce esses ] e 
Worthington Pump Oc...... „ 96,000 115 


Oni!ected 1 ominal, 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 164@17c.; Lake, 17@17e.: 
casting, 165% N. 

Richmond, Va., has refused to grant a franchise to the Bell Telephone Com- 
pany. 

The People's Light and Power Company, capital $1,500,000, has been incorpor- 
ated in New Jersey. 

R. G. Dun & Co., report failures for June as somewhat heavier than for the 
three preceding months. 


The Westinghouse Company has a contract to equip the Antwerp, Belgium, 
Steel Company with electric power. 


A committee headed by Emerson McMillin has formulated a reorganization 
plan for the Lincoln (Neb.) Gas and Electric Company. 


The Edison Electric Illuminating Company of Boston has declared a regular 
quarterly dividend of 2*7 per cent., payable August 1 to stock of record July 18. 


A Chicago dispatch says that the directors of the Central Union Telephone 
Company will meet July 31, to consider plans for raising $8,000,000 new capital. 


It is reported that the June earnings of the subsidiary companiesof the Mas- 
sachusetts Electric Companies aggregated $550,000, which is an increase of 
about £50,000 over June, 1900. 


Subscriptions to American Telephone and Telegraph Company new stock are 
payable August 1 and January 15, payments on these dates being for full shares 
equal to one-half of shares subscribed for. 


It is reported that the Jersey City, Paterson and Hoboken Street Railway 
Company has secured control of the North Hudson County Railway Company and 
tliat the two companies will soon be consolidated. 


The syndicate that. will build the electric railway between Syracuse and Utica, 
N. Y., has been organized and the other preliminaries have been completed. The 
Standard Oil Company is reported to be behiud the scheme. 


The British Electric Traction Company, Limited, one of the pioneers of elec- 
tric traction in the United Kingdom and the largest concern of its kind in that 
part of the world, will soon be controlled by J. P. Morgan interests. 


'The aunual report of the Chicago Union Traction Compauy, which will be pre. 
sented to the stockholders at the annual meeting on July B, will show a small 
surplus after the payment of fixed charges and the $150,000 paid on the preferred 
issue. 

The following are quotations for some d the industrial stocks not quoted else- 
where: Electrical Lead Reduction, 13((g2!;; Electric Boat, 14@16; Electric 
Vehicle, 9% 10; Tel. & Tel. Company of America (full paid), 4661; Electric 
Company of America, 625,034; National Carbon, 164@ 164. 


The recent strike of the Union Traction Company in Albany, N. Y., Troy, 
Waterville, Cohoes and Kensselaer cost the company $50,000. This became known 
on Saturday last when the board of directors met in Albany and declared a divi- 
dend of 174 per cent. In order to do this, the loss of revenue and expenses during 
the strike having been so great, the directors were compelled to draw on the sur- 
plus funds. 

A syndicate, headed by Oakleigh Thorne, has virtually consummated the con- 
solidation of the Poughkeepsie (N. Y.) Gas and the Poughkeepsie Electric Light 
Companies, with a capitalization of $1,000,000. The members of the syndicate 
hail from New York and Pittsburg, Pa. Negotiations are now pending by which 
the same syndicate will gain control of and consolidate the Newburg, N. Y., gas 
and electric light corporations. 

A syndicate composed largely of Boston people has organized the Hartford 
and Springfield Street Railway Company to connect the two cities of Hartford 
and Springfield by electric road. The new road will be 25 miles in length and will 
enter Springfield over the tracks of the Springfield Street Railway Company, and 
enter Hartford over the tracks of the Hartford Street Railway Company, advan- 
tageous arrangements having been made to effect such entrance. The capitaliza- 
tion of the new company will be $375,000, 5 per cent., 20 year bonds, and $375,000 
stock. All the securities have been placed. 


The Philadelphia ‘‘Stockholder” of Monday, says: “Last week's announce- 
ment of a semi-annual dividend of only 25 cents per share on Electric Company of 
America stock, instead of the usual 50 cents per share, not only explained recent 
weakness in the stock, but was disappointing to those who had been led to infer 
from President Snowden’s open letter, a few weeks ago, in which he stated tbe 
cou.pany could pay 50 cents per share and carry a substantial amount for the sur- 
plus account, that there would be nochange in the dividend rate. Another pre- 
sumable explanation for extensive liquidation in the stock was rumor of a pros- 
pective call of $2.50 per share, in pursuance of a plan, it was said, to make the 
stock full-paid, on a basis of $10, or possibly, of making par $50 by exchanging one 
share of new stock for five shares of the present issue. The latter plan is said to 
have met with the approval of a number of large stockholders, but whether a ma- 
jority of the stock would assent to this or other plans of similar character is still 
an open question. In view of the showing made in the annual statement, wLerein 
the company is shown to have a fund of $100,000 cash in hand, it has been suggest- 
ed in certain quarters that a pn be formulated which will provide for crediting 
something on the stock, say, $1.25 or $1.50 per share, and for the calling of a like 
amount, instead of $1.50 per share. Theonly plan which hasas yet been even in- 
formally considered is said to provide for a reduction in the capital stock from 
$25,000,000 to $5,000,000. Meanwhile, those who bought their stock in the twenties 
occupy the unenviable position of seeing the price gravitate below 7, and the divi- 
dend rate cut in balf-—conditions not conducive to make the stock appear very 


| attractive at the moment.“ 
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NEW YORK, JULY 24, 1901. 


EDITORIAL NOTES. 


The problem of trans- 
The porting quickly and safe- 
Brooklyn Bridge ly the large number of 
Traftic Problem. persons who desire to 
cross the Brooklyn Bridge 
during the morning and evening rush hours" 
is one that bas proven most difficult to solve. 
That something will have to be done in the 
near future to alleviate the congestion of 
traffic is only too apparent to anyone who is un- 
fortunate enough to have to cross to and from 
the City of Churches by way of the bridge. 
. The new East River Bridge when completed 
—which, however, will not be for some time to 
come—will undoubtedly tend to help matters, 


‘but probably not to any great extent, and in 


any case something needs to be done at once. 
A number of schemes have been suggested, 
such as enlarging the terminal facilities and 
running more cars, and although this might 
prove satisfactory for the time being, the 
question arises as to whether the bridge can 
stand the weight of many more cars without 
being overloaded. 

In this connection it is interesting to note 
that an army engineer by the name of Hill 
suggests remedying the crush evil by means 
of an electrical moving sidewalk, resembling 
in many respects that made useof at the re- 
cent Paris Exposition. His plan consists in 
having a continuous and perpetually moving 
electrical platform, with seats at the back. 
Four lines of these sidewalks would occupy 
each of the two floors of the bridge. 
After leaving the entrance half of the cars 
would follow the “L” tracks and the others 
the trolley tracks. As the distance across the 
bridge is about a mile there would be eight 
miles of continuously running platform. Mr. 
Hill refers to his suggestions as follows: 

“To operate the electrical sidewalks will re- 
quire but a minimum of power and give the 
maximum of carrying capacity. It will also 
distribute the load equally throughout the 
bridge and abolish the present unequal weights, 
and particularly the heavy strains on the 
bridge caused by the sudden stopping and 
starting of heavily loaded trains and cars. 

** It is proposed at first to run the electrical 
sidewalks at a moderate rate cf speed, say six 
miles an hour continuously. To make it per- 
fectly safe and easy for children and aged 
persons to get ‘aboard,’ a series of little plat- 
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forms moving alongside at graduated speed, 
each a little faster than the other, will be 
provided so that before one is aware of it, 
almost, he finds himself on the main platform 
moving across the river the same as if he were 
in a car—surprised and delighted at finding 
plenty of room and a comfortable seat, all the 
while gliding rapidly over the big bridge as if 
by some magic process. 

“ Each of the present tracks occupled by two 
of the moving sidewalks, and traveling in 
opposite directions over the river, will be 
under cover, with windows on either side, 
affording light and air and the same incom- 
parable view of the city, the river and the bay 
as now. 

Mr. Hill claims, and apparently with reason, 
that a load thus distributed evenly across the 
bridge would strain it far less than the prese nt 
system of heavy trains at intervals. He says: 

“It isestimated that the weightof the trucks 
and machinery now necessary for the present 
cars will almost equal the weight of the entire 
eight lines of electrical sidewalk, together 
with its covering, stretching clear across the 
river, saying nothing of the hundreds of heavy 
cars and extra big emergency cables that are so 
great a weight on the bridge. 

“The power will be supplied by the electri- 
cal System now in use, but a large number of 
dynamos will be placed at intervals across the 
Bridge beneath the moving sidewalk, making 
breakdowns and consequent delays by the 
failure of one or several of the dynamos impos- 
sible, as the other dynamos will besufficient to 
keep the sidewalk moving at the usual speed. 

“The approaches to the upper tracks at the 
terminal in New York and Brooklyn will be by 
a Similar system of propulsion—by escalators, 
to save ladies from having to climb stairs, as 
they do now under protest, and often with 
serious results if invalids.” 

Mr. Hill estimates that ‘‘each of these elec- 
trical sidewalks can easily carry ten thousand 
persons per hour, making eighty thousand 
passengers per hour for the eight lines of mov- 
Ing sidewalk. 

“Thus during the two rush hours of an 
evening—from flve toseven o'clock—a hundred 
and sixty thousand people can glide over the 
bridge without crowding or danger. 

“I estimate that the expense of the system, 
Including its operation, will be much less than 
the present system. I estimate that it can be 
put in for less than half a million dollars, 
against the millions recently named for the 
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proposed improvements to do away with the 
overcrowding at the terminals." 
- The plan suggested would seem a reasonable 
and practical one, and in view of this fact it 
might be well for the proper authorities to 
examine closely into the matter. 
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The American electrical 
industry will be glad to 
leara that the Scotch 
trade in electric motors 
for operating coal mines and heavy engines 
for electric power stations, of American manu- 
facture, is assuming more commercial import- 
tance each year, and that the market which is 
being gained is not experimental or tempo- 
rary, but sound and permanent, subject only to 
the ordinary fluctuations of trade. The business 
done rests on a substantial basis of a growing 
preference for American electrical machinery, 
and trade built upon this foundation is likely 
to endure, if prices and quality continue satis- 
factory. 

Electrical manufacturers who may be in- 


Our Trade 
With Scotland. 


clined to look upon Scotland as a possible mar-. 


ket for their products should bear in mind the 
fact that, generally speaking, to sell a Scots- 
man anything he is not familiar with involves 
a clear demonstration of its merits. As toa 
number of American articles now in common 
use in Scotland, this process has been slow and 
somewhat expensive in the past, but a reputa- 
tion once gained, a manufacturer hasa devoted 
and profitable customer in a Scotsman, a cus- 
tomer who spends his money freely for what 
he wants, although he will not take as a gift 
angthing that does not suit him. It is this 
phase of the Scottish character, plainly shown 
in all transactions in the business world. that 
has convinced many of the necessity for manu- 
facturers and exporters to consider that com- 
mercial trend as something apart from Eng- 
land, to be especially cultivated if they would 
obtain the best results. This policy has been 
pursued for a number of years by an increasing 
number of American firms, and to the new 
departure may be largely ascribed the advance 
we have made and are making in Scotland. 
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It looks very much as 


The though the New York 
Park Avenue Central Railroad will 
Tunnel. Shortly be obliged to 


Substitute some other 
power for steam in its tunnel, which leads out 
of New York. The matter has grown so seri- 
ous that it is possible that it may be taken 
before the Grand Jury. 

There are three railroads--the New York 
Central, the Harlem and the New York, New 
Haven & Hartford—whose trains use tbe 
Park avenue tunnel. Every day over 500 loco- 
motives, and about 3,000 cars, besides switch- 
ing locomotives, pass through it. The volume 
of gases, steam and smoke emitted by the 
locomotives is greatly in excess of the venti- 
lating facilities. Asa result during the warm 
weather the heat and foul gases in the tunnel, 
reach the limit of human endurance. 

Furthermore, residents of Park avenue 
complain that their apart ments are filled with 
smoke and cinders, and that the value of their 
property is consequently depreciated. 

The New York Central has been at work 
trying to solve the problem for some time. 
The great difficulty lies in the fact that the 
traffic isso heavy, Were it not for this there 
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would be no difficulty in installing the 
third-rail electric system, as is made use of 
by the Pennsylvania road in hauling its trains 
through the Baltimore tunnel. 

That electricity as motive power will eventu- 
ally have to be resorted to by the New York 
Central there is little doubt and in fact it is 
claimed that plans are being perfected for 
Operating all trains leaving the Grand Central 
Station by electricity as far as Yonkers and 
possibly beyond that city. It is also asserted 
that trains of the New Haven road will also 
be propelled in a simllar manner at least as 
faras Mott Haven. As the Brooklyn Eagle" 
recently said the New York Central isa pro- 
gressive railroad and it forestalls compulsion 
in this matter. By concessions it makes 
friends. It also shows the way to all the 
other railroads in the land toward the aboli- 
tion, or, at least, the mitigation of a nuisance 
affecting residents and travelers alike. When 
the terrors of tunnels disappear, more people 
will be content to live in the country, the 
crowding of the cities will be relieved and 
healthful enjoyments will be more freely 
opened. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 
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MR. W. C. Hawkins, formerly with the 
General Electric Company at Schenectady, 
N. Y., has been appointed general manager of 
the light and power departments of the Elec- 
tric Light Company and the Cataract Power 
Company, of Hamilton, Ont. 

— 28 —— 

THE annual meeting of the Indiana [ndeper- 
dent Telephone Company's Association will be 
held in Lafayette July 29 and 30. It is reported 
that tbis will be the largest meeting thus far 
held by any State Association. There will be 
papers upon subjects of vital interest to tele- 
phone people, and displays will be made by the 
leading telephone manufacturers. There will 
be reduced hotel rates, headquarters being at 


the Lehr House. 
— 208 — 


Tu k following press dispatch was sent from 
Chicago on Saturday: Chicago students of 
electricity have invented a wireless tele- 
graphic system which overcomes many difticul- 
ties in the Marconi system. The three col- 
laborators are Prof. Clarence E. Freeman, of 
Armour Institute; Dr. L. De Forrest, lately of 
Hartford, and Edwin H. Smitb, of the West- 
ern Electric Company. "The inventors declare 
that their system gains over the Marconi 
method at both sending and receiving stations. 
The sender, which is worked out from a theory 
evolved by Prof. Freeman, makes no use of the 
induction coil. In its place is a condenser, 
which, beside being less bulky than the send- 
ing cabinet with induction coil, liberates 
energy with greater speed. The receiver, 
which is the joint invention of Dr. De Forrest 
and Mr. Smith, aims to receive signals from 
the sending station as fast as the operator can 
work the key. Heretofore fifteen or twenty 
wordsa minute bas been the best speed attain- 
able by wireless telegraphy.” 

— 2 —— 

NEARLY all the villages in the Adirondacks 
are now lighted by electric lights and the 
majority of the hotels in the interior have 
private electric plants. This has led to the 
lighting of many private camps by electricity, 
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and there is much talk of consolidating these 
power stations for the purpose of operating an 
electric road, the demand for which 1s consid- 
erable. 
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ON the afternoon of July 18 forty-elght elec. 
trical contractors, representing business in- 
terests in the States of New York, Missouri, 
Pennsylvania, Maryland, Michigan, Ohio and 
Minnesota, met in the New York State Build- 
ing at the Pan-American Exposition and or- 
ganized the National Electrical Directors’ 
Association with these officers: President, 
Charles Eidlitz of New York; vice-presidents, 
G. M. Jones of Minnesota, E. T. Cook of St. 
Louis and H. K. Mackay of Baltimore; treas- 
urer, George R. Mathieu of Pittsburg; secre- 
tary, W. H. Morton of Utica. A board of 
directors having ten members was also elected. 
This board wil! decide the time and place of 
the next convention. 

— — b 6 4»— —— 

THE Manila electric light plant, which is 
now under course of extension, is to be 
equipped with cooling tower, condensers, 
pumps and heater apparatus, having a capacity 
of 2,500 hp. This equipment will be furnished 
by the Wheeler Condenser & Engineering Co.. 
of this city. <A large steel stack for the power 
house 18 to be sbipped by the Philadelphia 
Engineering Works, of Philadelphia. These 
contracts were placed by the American electri- 
cal engineering and contracting firm of Bag- 
nall & Hilles, whose headquarters are in Yoko- 
hama, with branch establishbmentsat Singapore 
and Manila. 

—— —» —ä—ͤ 

From Houghton, Micb., comes the report 
that the Calumet & Hecla will shortly com- 
plete the structural portion of a new six stamp 
mill each stamp is to be fitted with an indi- 
vidual electric motor of 25 hp. 
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"THE Automobile Club of America held an 
important meeting in this city last week. 
which was attended by about 40 members, and 
over which Vice-President Albert C. Bost- 
wick presided. The principal object of the 
meeting was the passage of several amenc- 
ments to the constitution and to discuss the 
affiliation of the various automobile clubs 
throughout the country in a united effort to 
secure State and Federal legislation in the in- 
terest of good roads. It was decided to hold a 
convention, to which all the automobile clubs 
of America will be invited to send delegates, 
and at tbat time action will be taken regarc- 
ing the legislation above outlined. 

— 28 — 

AN improvement in the Reuterdahl Storage 
battery, has been made by Arvid Reuterdahl of 
Providence, R. I., says a local paper. At the 
bottom of the glass or rubber retaining jar are 
wedge-shaped supports of acid-proof material, 
which is not a conductor of electricity. These 
support the composite plates and provide Space 
underneath for the acid. Each plate has two 
parallel flexible side pieces or holding plates of 
thin sheets of bard rubber or celluloid, which 
have many small perforations. The electrode 
is a lead top bar with depending ribbons, 
which constitute the active material and ex- 
tend out in close parallel Strips. Strips of 
wood are placed between the holding plates for 
spacing purposes, and the top bar of the elec- 
trode is inserted between the plates at the 
top for the same object. Rods of non-con- 
ducting material pass through the holding 
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plates, which are kept spaced by wasbers on 
the rods. Notches on the bottom of the pla tes 
prevent displacement. Each electrode has an 
upward projection, and these projections are 
connected by two bars having the combination 
previously used in storage batteries. The con- 
struction described is said to reduce weight 
and size, to afford elastic support for the ac- 
tive material and to lessen the liability of 


short circuits. 
— il — 


AN Italian paper states that one M.G. 
Trouvé has devised a method of obtaining ef- 
fects from an ordinary fountain comparable to 
those of an electric fountain. He uses glass 
beads, rice, small celluloid balls, etc., and 
a jet of air blown bya centrifugal pump as 
a means for keeping them in motion. When 
these objects are projected. through a jet by 
thestream of air and illuminated, magnificent 
effects are said to be produced. 

— 2 oe 

THE Western Society of Civil Engineers an- 
nounces that through the generosity of one of 
the members it is enabled to state that 
three medals will be awarded for the best 
papers presented by the members in 1901: one 
in civil engineering, one in electrical engineer- 
ing and one in mechanical engineering. Fur- 
ther Getails will be announced at an early 


date. 
— — 


IT is learned that there will soon be between 
Moscow and St. Petersburg a railroad with 
electrical traction or power. The trains will 
run at the rate of 240 versts an hour, it is said. 
The verst is less than one mile. The 
whole distance between the two cities will be 
covered in two and one-half hours. The 
above mentioned railroad is based upon the 
principle of that between Berlinand Hamburg, 
the project adopted by the German Govern- 
ment, and which is to be built by Philippi & 
Gabriel, the inventors of the new system. The 
two German cities are separated by 260 versts, 
and the price of the tickets will be three times 
lower than that of the steam railroad. An- 
other electrical line, as they callit there, will 
be constructed between Finland and St. Peters- 
burg by the Stoila Company. 


— — 

A DISPATCH from London says that articles 
of incorporation of the company formed by 
Mr. Charles T. Yerkes for acquiring the old 
underground railroad and changing it into an 
electric line have been filed. The American 
directors include Mr. Yerkes, Mr. Parsons of 
the Union Traction Company of Philadelphia, 
Brown Brothers, bankers, of New York; Mr. T. 
Jefferson Coolidge, M. Ayers, Mr. Rogers of the 
Standard Oil Company, and Mr. Mitchell of 
the Illinois Trust Bank. The capital is $5,000,- 


000, of which $1,680,000 belongs to Mr. Yerkes. 
— -9-4»————— — 


ROENTGEN rays sometimes give rise to mor- 
tification of tbe skin, and medical men have 
frequently been prosecuted in consequence. 
When tbe tubes are driven by influeace ma- 
chines that does not happen, but then the ac- 
tivity is reduced, and the presence of moisture 
and the necessity of an earth connection may 
be awkward. H. Demerliac has found, ac- 
cording to an article in Comptes Rendus,” 
that tubes worked by alternate currents of 
bigh frequency and high tension never produce 
erythema, and that, on the contrary, the rays 
so obtained possess the curative properties 
recognized In electrotherapeutics, since the ex- 
periments of d'Arsonval, Oudin, Doumer and 
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Others. He, therefore, employs the Oudin 
resonator,..which, with certain precautions, 
may be made to work X-raytubes. They light 
upon connecting them with the upper knob 
of the apparatus. A broad concave cathode 
and a small anode or an annular anode are 
used. The cathode is joined to the resonator, 
and the anode may be left free or put to 
earth. Thedischarge is most effective when 
it proceeds in one direction only. A cathode 
valve should, indeed, be useful. The tubes 
may be brought quite close to the skin without 
risk, and thus any loss of penetrative power is 


effectually counteracted. 
— — — 


THE Crown Mountain Gold Mining Company 
of Dahlonega, Ga., is now making use of elec- 
tricity in the working of its plant. This 
mining company is preparing to work the ores 
of Crown Mountain, within one mile of the 
court house at Dahlonega. The difficulty 
heretofore has been lack of water to sluice 
out the ore, but the company has solved the 
problem. Twelve miles distant there is a 
good fall on the Chestatee River. Here an 
electric power plant was erected. A pump 
station was placed on the bank of the Chesta- 
tee at the foot of Crown Mountain and a 10- 
inch pipe line was laid to a reservoir at the 
summit, a mile distant, and 560 feet higher. 


` The reservoir has a capacity of 750,000 gallons. 


The triplex pump, propelled by electricity, 
conveyed by wire about 12 miles from the 
power plant, easily forces 1,500 gallons of 


water per minute up and into the reservoir. 
— a e u 


ONE of the interesting features of the ex- 
hibits iu the Electricity Building of the Pan- 
American Exposition is a typical electric 
locomotive of the size and kind used in tbe coal 
mines of the Uuion Pacific Railway. In fact, 
after the exposition closes this very locomotive 
that is exhibited will be sent out West for 
service in the coal mines there. The weight 
of the locomotlve is ten tons, and it is made 
for thirty-inch gauge and for operating on 500- 
volt circuits. Soclever is this little machine 
built that the controller, brakes and the sand- 
ing devices are all operated and controlled from 
one point, where the operator sits. In looking 
over the construction, one of thedetalls which 
attraots practica] mining men is the removable 
brake shoes, which may be quickly removed 
and replaced without affecting any other part 
of the brake gear. The little locomotive is 
fitted with headlights and all of the modern 
appliances which go to make up acomplete 
outfit. 


. —— — — 
FROM what has been learned about China in 
recent years the conclusion lies uppermost 
that while Chinese engineering has proceeded 
quite successfully along static lines, it has 
rested for centuries without progress in all 
that involves motion, says ''Cassier's Maga- 
zine. Thus, while their fixed structures are 
notable and frequently beautiful, their ma- 
chines for doing work and moving people and 
goods are rudely primitive. The curious 
Chinese wheelbarrow is still a most important 
factor in land transportation, but whatin the 
United States, for example, is considered very 
modern cage construction’’ for buildings, 
has been practiced by the Chinese for centur- 
ies, and is found all over China. This is one 
of the many interesting observations made by 
Mr. William Barclay Parsons during a railroad 
survey in 1898, and recorded ir his recent book 
entitled An American Engineer in China.“ 


TRE Chicago Automobile Club members pro- 
pose to wrest the world's record from Fournier 
early in September,  Fournier's record was 
made on a run from Paris to Berlin, and so far 
is the leading automobile performance of the 
year. During the second week in September, 
however, the Chicago Automobile Club will 
make a journey to Buffalo, and the run is ex- 
pected to be a race against time, with a view 
to taking the laurels from the Frenchman. 


— . —— 


A NOVEL explanation of ball-lightning, a 
phenomenon familiar in the tropics, is offered 
by Mr. Hesechus, a German electrician, who 
has recently been interesting himself in the 
subject, says the Electrical Engineer,” Lon- 
don. He has come to the conclusion that this 
electrical display is due to the combustion of 
masses of nitrogen, and he has devised an ap- 
paratus by which, with the aid of an alternat- 
ing 1,000 volt current and a vessel of water, he 
can givea fair reproduction of the phenome- 
non. 

—— — — 

Ir is reported that the output of the Lake 
Superior copper mines was less for the calendar 
year 1900 than it was for the year 1899. The 
difference is stated at 5,346,525 pounds, or 
about 2,673 short tons, of refined copper. 
Though the decrease from the Lake Superior 
mines has been considerable, there is no reason 
to doubt that the product of all the mines in 
the world was greater last year than ever be- 
fore. A quarter of acentury ago mostof the 
copper produced in North America came from 
the Lake Superior mines. At present those 
mines, though they yield far more than they 
did then, supply less than one-thirty-fifth part 
of the North American product. The great 
increase in the world’s output of copper began 
simultaneously with the use of electricity as a 
motive power. Weare indebted to the enor- 
mous increase in the supply of copper for the 
extensive use of electricity for the propulsion 
and traction of vehicles. The supply of copper, 
though increasing, is not keeping pace with 
the demand, which bids fair to increase at a 
Still greater rate in the future and for an in- 
definite period. 

— — —À 


"New Electrical Terms.“ 


Our contemporary, Lightning "' of London, 
calls attention to the following electrical 
terms as described in an English gazette: 

BATTERY.—AÀ primary battery is one in 
which electricity is obtained through the de- 
composition of metals in electrical solutions, 

BRusH.—The copper string which connects 
with the commutator of a dynamo and gathers 
the electricity for the conductors. 

CORE. — The iron that becomes magnetized 
in an electro- magnet. In helix this iron is of 
the softest kind. 

Dynamo.— Machine for converting mechani- 
cal power into electrical energy. 

NEGATIVE.—The terminal of a generator, 
where the positive current returns after trav- 
ersing the circuit, Negative electricity is an 
amount less than the substance would natur- 
ally contain. 

PoLARITY.—A magnet suspended so that its 
movements are unrestricted in any direction, 
and will turn one point to the north and the 
other so the south. Hence the north and south 
poles of the magnet. 

There are two new units given—tbe jule“ 
and the **ferad." Methinks, says our contem- 
.porary, the special contributor is one of those 
practical electricians who graduated first in 


the school of plumbing and bell-hanging. 
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AN ELECTRICALLY HEATED AND ELEC- 
TRICALLY CONTROLLED 
THERMOSTAT.* 


BY 8. W. YOUNG. 

I recently found myself, on account of a very 
irregular and inferior gas supply, forced to de- 
vise some other means than the one usually 
employed for heating and regulating the ther- 
mostat. After a few preliminary experiments 
the apparatus herein described was developed, 
and has, after considerable experience, shown 
itself to be thorougbly satisfactory—in many 
respects more satisfactory than the usual form 
with gas heating. 

For this latter reason it seemed worth while 
to publish a brief description of the apparatus 
inthe hope that use might be made of it by 
others. As will be readily seen, the principle 
allows of very ready application tothermostats 
for biological laboratories, such asare used for 
the purpose of maintaining constant tempera- 
tures in paraffin baths for imbedding, etc., and 
for incubators and the like. Some forms of 
the apparatus for these purposes are being 
tested and, if successful, will perhaps be de- 
scribed elsewhere later. i 


wiring of the current tothe lamps is so ar- 
ranged that when the armature is raised the 
current passes through it and tbe lamps re- 
main lighted. When the armature is pulled 
down the current to the lamps is interrupted 
at P, and the lights go out. It goes without 
saying that platinum contacts are preferable. 
4. THE REGULATOR.— This is a modification 
of the ordinary form of the gas regulator. The 
principal modification lies in the side tube S. 
This is provided with a piston carrying a stout 
iron or platinum wire W. In filling the regu- 
lator, it is so arranged that the whole space 
below the piston is filled with mercury and a 
layer of mercury is placed ou the top of the 
piston. 'This allows: (1) connection between 
the mercury of the regulator and the battery 
cell; (2) it allows of the regulation of the height 
of the mercury in the capillary tube T, by rais- 
ing and lowering the piston. In this way the 
regulator can be set for any desired tempera- 
ture. The piston may be made of a piece of 
cork, fastened to the wire by cement. There 
is no particular difficulty in making such a pis- 
ton mercury tight. Finally the wire Ris so 
arranged that it can be placed at any desired 
height in T. It serves to complete the circuit 
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Tbe apparatus consists of four essential 
parts: (1) the bath (not shown in diagram); (2) 
the heater; (3) the interrupter; (4) the regu- 
lator. 

1. THE BATH.— This may be of any desired 
form. For my purposes, I used a cylindrical 
agate ware can covered with felt. The capa- 
city was about 30 to 35 liters. The general ar- 
rangement of the bath is identical with that 
of the usual Ostwald thermostat and needs no 
further description. 

2. THE H EATER.— This consists of a square 
board of convenient dimensions, upon which 
near the center arescrewed two or more incan- 
descent light receptacles, which are wired up 
parallel, as usual. Surrounding these is an 
asbestos box open at top and bottom, which 
serves to economize heat. For heating pur- 
poses incandescent lamps are used and have 
been found very satisfactory for low tempera- 
tures, although it may be questionable whether 
they would provesufficiently durable at higher 
temperatures. For maintaining my 30-liter 
thermostat at 25° C., I have found that one 16 
cp. and one 8 cp. 100 volt lamp acting together 
were wholly sufficient. The four uprights at 
the corners of the base board Serve as supports 
for the bath. 

3. THE INTERRUPTER.—This I made by the 
reconstruction of atelegraphic sounder. The 
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through regulator, battery and interrupter 
when, by warming, the mercury shall have 
risen in T tosuch a height that contact is 
made with R. It also serves for the final, ex- 
act regulation of the temperature. 


The action of the whole apparatus is then as 
follows: The bath is placed over the heater 
and the regulator in the bath, which must natu- 
rally be mechanically stirred; the current is 
turned on through the lamps which warm the 
bath; this warming expands the mercury and 
toluene in the regulator, until finally contact 
is made between the wire R and the mercury 
in T; this closes the circuit through the bat- 
tery and interrupter, drawing down the arma- 
ture of the latter and interrupting the current 
through the lamps; cooling follows, the con- 
tact between the mercury and Ris broken and 
the current again made through the lamps. 
Thus the temperature in the bath is main 
tained constant to within small limits. In gen- 
eral the temperature of my thermostat never 
varied more than from two to three-hundredths 
of a degree. By taking special precautions 
(avoidance of draughts, etc.), I have been able 
to avoid any variation greater than one-hun- 
dredth degree for over four hours. Tempera- 
ture variations were noted with the aid of 
a Beckmann thermometer. 

I should like to state bere that, from my ex- 
perience with thermostats, I have been con- 
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vinced that the fineness of the regulation of 
the temperature demands not so much sensi- 
tiveness, i.e., large linear motion for small 
temperature change in that part of the regu- 
lator where the cut off is, but rather rapidity 
of response on the part of the expansive medi- 
um to temperature changes. In the ordinary 
bulb regulator, the lag of the expansion and 
contraction of the toluene is the most fruitful 
source of variation, when the sensitiveness of 
the regulator has been otherwise highly de- 
veloped. This defect is to be best met, not by 
increasing the quantity of expansive liquid, 
but by distributing it in such a way that there 
will be greater surface exposed, 1.e., in annular 
or spiral bulbs. I have made no experiments 
in this direction as the apparatus above de- 
scribed was wholly sufficient for my purposes. 
Certain modifications of the above appara- 
tus will naturally suggest themselves, such as 


use of platinum wires instead of lamps, etc., 


but the apparatus as described has worked so 
satisfactorily that I have let well enough alone. 


Certain advantages, such as affording no dan- 
ger from fire, cleanliness, etc., need not be 
enumerated here. 

— 0 ed 
MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—II. 

BY W. H. WAKEMAN. 

Where an old lever safety valve on a boiler 
is to be replaced by a pop valve, it is not neces- 
sary to make the new one the same size as tbe 
old one, because the improved type is much 
more efficient than tbe old fashioned valve, 


‘therefore a smaller size will answer every pur- 


pose. 

It is seldom thata lever valve is found on a 
boiler that w11] prevent the pressure from ris- 
ing after it begins to open. A pop valve opens 
to its full capacity so quickly that there is 
little chance for an increase of pressure, pro- 
vided the valve has an area of one square 
inch for each three square feet of grate sur- 
face. 

If a boiler compound is used to remove old 
scale from a boiler and it does its work well, 
there is great danger of the boiler being in- 
jured by it, therefore the engineer in charge 
should watch it with special care. It may 
have been the custom to clean boilers once 
each month, but when the compound begins 
to work it will loosen the scale, as wellas dis- 
solve it, and as the hard piecescannot be blown 
out through the blow off pipe, they accumu- 
late on the tire sheets, and may prevent water 
from reaching the metal, causing it to be 
burned. Under such conditions the manhole 
cover should be removed once each week, and 
all 1oose scale taken out. I have seen 34 quarts 
of loose scale in a medium sized boiler, that 
had been thrown down by tbe use of a com- 
pound, and thus became more dangerous than 
when it was clinging to the tubes. The next 
time that this boiler was opened it contained 
30 quarts of loose scale. These two lots 
amounting to 2 bushels were thrown down 
within the time that it was customary to al- 
low the boiler to go without cleaning, there- 
fore if the same plan had been followed after 
the compound was used the fire sheet would 
have been bagged by the heat, and the damage 
would have been Charged to the scale remover, 
or in other words it would have been con- 
demned, because it did the work for which it 
was used. 

When crude oil is used for this purpose it 
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sometimes works into the joints, takes out the 
scale and dirt, making the boiler leak. It 
should be commended for this, but frequently 
itis discontinued, because it is claimed that 
the boiler is injured by it. Asa rule this is a 
mistake, for a boiler should be tight when 
clean, and if tbe removal of scale and dirt ex- 
poses defects we should be glad to know the 


pressure in the supply. There is usually an 
ell somewhere near the desired location of a 
valve, and if an angle valve is put on in place 
of this ell it will not create extra friction, 
and it possesses all the advantages of a globe 
valve. 

It may, not be necessary to keep the gauge 
cocks ona boiler in use every hour, as a well 


Fig. 1.—ELECTRICIY BUILDING (DAYTIME) AT THE PAN-AMERICAN EXPOSITION. 


true condition of affairs, even if it does make 
repairs necessary. 

Itis sometimes quite difficult to get all of 
the old packing out of the stuffing boxof a 
valve stem, or a piston rod, but when it has 
been in use long enough to get hard and allow 
steam to leak by it, every piece of it should be 
removed. Do not take out a part of it and 
then put in one or two rings of new packing 
on top of what is left, for while that may stop 
the steam from escaping, it makes it neces: 


sary to screw the gland down harder than it: 


would if all of the packing was new, and this 
may cause the stem or rod to be scored. 

Many of the large valves now furnished us 
have deep and narrow stuffing boxes, so that 
it is difficult to get the last ring of old pack- 
ing out, but it is still advisable to remove it. 
On the last job of this kind that 1 had the bon- 
nets of the valves were taken off, and the 
stems removed from them in order to make a 
clean job of it. This made some extra work, 
butit was a source of satisfaction when fin- 
ished. 

Some engineers keep theirold oil cans of 
various kinds in plain sightin their engine 
rooms, but the object sought in so doing is nut 
clear tous. Someof them are of no use, and 
none of them are ornamental, therefore it 
would look better if they were put in the cel- 
lar out of sight. A neat engine room is much 
more creditable than an untidy one, and 
people are much inclined to judge an engineer 
by the appearance of his engine room. 

Plug cocks and gate valves usually answer a 
very good purpose on water pipes, but where 
it is desired to throttle the supply for any 
cause, they are not as convenient as a globe 
valve of improved design, and when they leak 
itis more difficult to répair them. A globe 
valve i8 not always desirable because the 
crooked passage through it causes a loss of 


kept glass gauge is reliable, but they should 
be raised often enough to keep them in good 
order, for if a glass breaks they may be wanted 
at short notice. 

On general principles it pays to put in an 


On the other hand if the gases are reduced 
to about 350 or 400 degrees, and the feed water 
is raised to 212 degrees, there is not so much 
chance for an economizer to pay for itself. 
This refers toa plant already in use, but when 
a new plantis to be erected itis well for the 
designing engineer to determine which will be 
the cheaper, to put in an economizer or add 
enough heating surface to the boiler to, take 
up the surplus heat. 

We are told that if the furnaces of our steam 
boilers were supplied -with the proper quan- 
tity of air to produce complete combustion, 
and no more, we should secure much better 
results from the fuel used, and this is probably 
true, but when we study up the theory of the 
combustion of coal we find that there is a 
very extravagant claim made for the simple 
act of getting the right quantity of air, aod 
if these results could be realized in practice it 
would revolutionize the business. A good fire- 
mancan save enough coal to pay his wages 
(where he fires. several boilers of medium size) 
by attending to his duties in an intelligent 
manner, but if it was possible fora good one 
to evaporate as much water with 5 tons of 
coal, a8 a poor one can with 10 tons, steam 
users would soon find it out. 


— ¶ ᷣͤ . 0 — — — 


PAN-AMERICAN SCENES AND Ex- 
HIBITS.— II. 


BY FRANK C. PERKINS. 
The attendance at the Pan-American Expo- 


" sition is rapidly increasing as the vacation 


season approaches and there is no doubt but 
that it will be a great success in every particu- 
lar. Thecolor effects are most beautiful by 
day while the soft meliow light of the system 
of incandescent lighting makes a charming 
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economizer and heat the feed water as hot as 
possible before it enters the boiler, but under 
some conditions it may not be a paying invest- 
ment, and these should be investigated before 
one is installed ina plant. If the temperature 
of the products of combustion as they escape 
to the chimney is 700 or 800 degrees, and the 
feed water is going into the boiler at 110 or 
120 degrees, there is a chance to save much 
heat. 


night scene. The accompanying illustrations, 
Figs. 1 and 2, show the Electricity Building by 
day and the same view by night, the lights re- 
flecting in the fountain basin in front of the 
Electric Tower. There has been some criti- 
cism of the bunches of lamps on the posts, as 
too near the line of vision and too bright but 
the general effect is entirely satisfactory. The 
25 cycle alternating current from Niagara 
seems] to answer the purpose of decorative 
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lighting admirably, although a number of 
prominent engineers thought it would be too 
low a frequency to give the best results. The 
General Electric exhibit is one of the most 
prominent, being located at the northeastern 
end of the building and includes in its display 
the 19 air cooled transformers, of 250 kilowatts 
capacity each, with the necessary switching 
apparatus, for controlling all of the decorative 
. lighting on the grounds. These transformers 
were illustrated in ELECTRICITY, May 22, 
No. 20, page 313, Vol. XX. This group of trans- 
formers in the Electricity Building, Figs. 1 and 
2, receives the power from Niagara Falls at 11,- 


000 volts after passing the regulating and’ 


starting rheostat described in the previous 
issue, and is transformed down to 1,800 or 
2,000 volts for distribution to the various trans- 
former pits about the grounds. At these 
transformers the current is again reduced to 
104 volts, making three transformation pro- 
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while the exhibit illustration wil be that of 
the American Telephone Company of Chicago. 


IMPORTANCE OF LITTLE THINGS IN 
RAILWAY TELEGRAPHY.* 


BY THOMAS D. LOCKWOOD. 


Let us consider the conductor first. 'This 
may be regarded as including the line and office 
wires. Ninety cases out of a hundred, at least, 
the line wire is iron; and when that is the case 
the joint is the part mainly to be looked after. 
If I should lay down a set of conditions about 
the grade of wire, the tensile strength and the 
maximum resistance per unit of length, they 
would be of little or no use to anyone having 
their wire delivered to them; and being in the 
condition of having to take this wire or no 
wire, or having to accept wires already strung. 
Butit is never too late to attend to joints. 
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Fia. 3. 
Peru Electric Company's Insulator Exhibit at the Pan-American Exposition. 


cesses after reaching the city limits before 
supplying the lamps and motors with energy. 
The first transformation being from 22,000 
volts at the Ontario sub-station, where the 
Niagara Line terminates, to 11, 000 volts on the 
circuits leading to the grounds. 

The 11,000 volts main line switches leading 
to these air blast transformers are of a new 
type, electrically operated three pole oil break 
switches, and are the same in construction as 
those employed in the power house and sub-sta- 
tions of the Manhattan Elevated Railway in 
New York. 

The 18 transformers have their secondaries 
at 1,800 volts, all connected to a common set of 
bus-bars, and from these bus-bars a dozen sets 
of three-phase feeder circuits are connected 
for distribution to the various buildings, Each 
of these circuits has an indicating wattmeter 
and a three pole oil switch. 

The accompanying illustration, Fig. 3, shows 
the porcelain exhibit of the Peru Electric 
Manufacturing Company of Peru, Ind. It 
presents a full line of cut-outs, baby knife 
switches, rosettes,receptacles and other special- 
ties well known to the trade. 

The next issue will show a recent day and 
night view of the Electric Tower, with its 
magnificent fountain basin in full operation, 


After many years of considering and using 
joints in iron wire, and after careful compari- 
son of the regular twist joint of the United 
States lineman and the Britannia joint, I feel 
free to say tbat Ithink the twist joint, sol- 
dered, i8 the better of the two, all thingstaken 
into consideration, For it is not only simple 
to make, but holds well, is comparatively easy 
to solder and leaves no projecting points. The 
Short projecting ends of the Britannia joint 
would, I think, on our lines be productive of 
trouble, as tending to hook neighboring wires, 
thus introducing crosses. But unquestionably, 
iron wire joints ought always to be soldered, 
at least when the wire is first strung, and I 
believe in a general soldering campaign at 
intervals, say, of three years. Sucha practice 
would tend to economy alike in battery power, 
time in operating and profanity. 

Copper is a thing apart. The twist joint, in 
my opinion, ought not to be employed with it, 
nor should copper joints be soldered. There is 
too great a risk of burning the wire. Either 
the two-sleeve McIntire joint or the three-wire 
joint should be employed. And while it seems 
a thing that every one stringing copper wire 
ought to know, it is a fact that every one does 
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not know, tbat in the attachment to insulators 
of copper line wires, copper tie-wires must be 
used. 

The glass insulator seems to have become 
standard with us, and inacountry generally so 
dry a8 isours itis probably good enough. I 
think it is a question, however, whether care- 
fully tested porcelain iusulators would not, 
along the coast and for some 60 miles inland, 
be a material improvement. But it isto be 
understood that when I say porcelain insula- 
tors, I do not refer to the porcelain door-knob 
abominations which are sometimes — I fear far 
too frequently—used by constructors of a saving 
turn of mind. 

I have sometimes seen office wires festooned 
loosely and carelessly all over the wall, instead 
of being properly stretched and neatly secured. 
This is only a little thing, but it proves that 
the wireman who connected them was a care- 
less and neglectful man, who will some day be 
sure to cross-connect a main with a local cir- 
cuit, or perform some like enormity. I have 
even seen bare wire used on the walls and 
tables of an operating room for office wire. 
Where but a single wire enters an office, as 
good a way as any is to screw up porcelain pic- 
ture-hanging knobs on the walls, and to run tbe 
office wire from knob to krob as far as the 
switchboard or cut out, tacking it the rest of 
the way. Intacking, a poor wireman will be 
under a strong temptation to put two wires 
under one staple, but that particular temp- 
tation must always be resisted. 

A young and enthusiastic operator naturally 
likes to have his table present a tasteful ap- 
pearance, and even spends money from his own 
all too scantily filled pocket to buy an oilcloth 
cover for the table on which tbe instruments 
are to be placed. The wireman comes and 
connects tbe instruments all right, but tbere i8 
an escape or partial cross in that office which, 
until removed, sadly interferes with the work- 
ing of the line. Ithink it likely that others 
here, besides myself, have introduced a trouble 
by means of a painted or oiled table cover to 
which the key was screwcd; and while the de- 
sire to have a neatly arranged oftice is laudable 


and to be encouraged, oilcloth covers for in- 


strument tables are to be looked after and 
generally discouraged. 

This brings us to the consideration of instru- 
ments, Beginning with lightning arresters, so- 
called (although since lightning was never 
known to be arrested by anything, the term 
seems to be a misnomer), I think that there 
are stil] a good number in use of the old- 
fashioned style, wherein a piece of paper or 
similar poor conductor is placed between two 
plates having conductive relation with tbe 
line and ground respectively. A little thing to 
be looked out for in these 1s a fault not infre- 
quently occurring after a lightning storm. 
The operator sees a bright flash, and hears a 
sharp crack as of a pistol shot, but as his relay 
is not burned out he thinks that no harm is 
done. But an escape has appeared on the line 
which presently is located in his office; and it 
is then found that a spark has perfurated the 
paper and that a partial contact has been 
established through the carbonized edges of the 
perforation between the line and the ground 
plates. Afterthe flash and crack of course 
this should have been looked to. 

In operation also we can well look after 
small matters. I have known reputable opera- 
tors to adjust with a very slack armature 
spring, and a distant magnet; others to adjust 
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almost together by a magnet screw; others 
again who prefer a moderately slack armature 
spring and a moderately distant magnet. Yet, 
although I haye found many who did not know 
it, the best regults, as is evident by applying 
intelligent thought, are to be attained by 
working with the magnet as close to the arma- 
ture as can be arranged without taking the 
chance of straining the latter; to adjust the 
limit stops so that while the armature is thus 
close it can never absolutely touch the magnet 
cores; to keep the magnet adjustment generally 
permanent; to have a highly adjusted armature 
spring, and as far as possible to adjust alto- 
gether by such a spring. For when this is 
done, we make the most of whatever current 
is on theline and thus get a snappy forward 
attraction, while the tight spring gives an 
equally sharp reaction. Any temporary read- 
justment can be much more effectually done by 
adjusting the spring than by changing the 
position of the magnet, 

Sometimes & relay otherwise good will ex- 
hibit signs of residual magnetism, and will 
thus become difficult of adjustment, A very 
little change will often remedy the effects of 
this phenomenon. This is to transpose the 
main wires and relay binding screws, so that 
the direction of the current through the relay 
winding is reversed. 

In the matter of batteries, we may surely 
assume that af stations where there are main 
batteries, there must always be some one of 
requisite skill to look after them; and that we 
may therefore restrict our considerations to 
local batteries, The care of these, of course, 
should be understood by every operator, but, 
alas, it is not. 

Often a local battery is allowed to remain 
without attention far too long, and is at last 
only taken apart, cleansed and renewed because 
it is unable to work any longer. When discon- 
nected, if it be one having porous caps, it is 
found that the substance of the cup ina num- 
ber of places ig plugged or filled up with crys- 
talline copper, and that the porousness is, to a 
corresponding extent, impaired. Itis well to 
remember in setting the battery up again that 
these copper incrustations and deposits may 
be prevented in a new cup, and diminished in 
an old one, by the simple expedient of so plac- 
ing the zinc that it shall not touch the bottom 
or sides of the cup. 

In batteries—local batteries in particular— 
it frequently happens that the connections or 
screw clamps between the cells are allowed to 
oxidize, or to become covered with crystalline 
accretions; this last in the case of potassic 
bichromate batteries especially, and the crys- 
tals in such batteries, being chrome alum, are 
non-conducting and insoluble. 

Every operator at every station, however 
important or unimportant, should know when 
and how to take a battery to pieces, and how 
to clean it and set it up again. I fear that all 
operators do not. Every operator should know 
that in a blue vitriol battery the solution of 
zinc sulphate ghould bestrong enough, but not 
too strong; and that the current is unduly 
weak, both when the zinc solution is too weak 
and when it ig too strong. : 

When gravity batteries are used and there 
are no covers to the jars, there is a very great 

tendency to evaporation. When I first worked 
with gravity batteries I was told this, and was 
also told that to counteract such tendency a 
layer of crude cotton-seed oil must be poured 
over the top of the zine solution. But crude 
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‘cotton-seed oil is a most abominably filthy 
article; and after thinking the matter over I 
decided to try melted paraffin in its place. 
This answered the purpose admirably, quickiy 
solidifying in a thin covering over the liquid. 
Butitis too dear for general use, and I pres- 
ently found that tallow makes a very good sub- 
stitute. It prevents evaporation, and when 
the cell is to be cleaned the film of tallow can 
with ease be cut cross and round, and taken off 
in two or three pleces; exactly as a cook would 
remove flakes of congealed fat from the surface 
of cooled soup. 

Sometimes a LeClanche cell with sealed por- 
ous cup will not work at all satisfactorily. It 
Seems as though the cup, though really porous 
is utterly impervious to the battery fluids. 
When this happens, it is probable that the 
vent holes in the sealing have been stopped up. 
This being so the remedy is to run a pointed 
iron or steel rod, such as a fine screw-driver, 
through the holes into the mixture so that the 
gas can escape. But if the so-called porous cup 
be really too hard or glazed it can be made to 
work by boring several holes through its sides. 


— —UE—UUU —— 
ELECTRIC TIME SERVICE.* 


BY F. HOPE-JONES. 


Perhaps in no department of our complex 
modern civilization are the evils of individual- 
ism so apparent as in the glaring anomalies of 
our numerous independent clocks. The pres- 
entsystem (or want of system) will not bear a 
moment's examination even in theory, and, as 
everyone must admit, stands self-condemned in 
practice. 

It cannot even plead the selfish utility of in- 
dividual umbrellas, for they at least shelter 
their owners, even if the drippings do go down 
someone else's back. Whereas truth requires ít 
to be said of even the best independent clocks 
that they do not really supply a uniformly ac- 
curate indication of time to those who pur- 
chase them, while the opinions of those who 
rely on them making their appointments, 
catching trains, and correcting their watches, 
must not be recorded here—at least, not in the 
original language. 

A bsolute accuracy of time-keeping is impos- 
sible of attainment; even the most perfect 
clocks in our observatories, with carefully com- 
pensated steel and mercury pendulumsinclosed 
in air-tight cases in which the harometric 
pressure is kept constant, and placed in special 
buildings with walls 3 feet thick to keep the 
temperature even, will usually be found incor- 
rect, if twoor three cloudy nights in succes- 
sion have prevented a reading from the clock“ 
Stars. How then can we expect to obtain ac- 
curacy from the ordinary mantleshelf clock, 
with its short pendulum and the quality of its 
works so often made subservient to the orna- 
mentation of the case? 

The more one thinks of this, the more one is 
forced to the conclusion that mere improve- 
ment in the quality of clocks generally used, 
or, if you like, a determination to buy only the 
best, will not provea satisfactory solution of 
the matter, as their errors are in any case 
cumulative, but that it is necessary to strike 
at the root of the whole evil, viz., their indi- 
viduality and independence of control. 

Now the breakdown of the independence of 
clocks is presumably to be accomplished by the 
communication of a common impulse to them 
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What agents are available for connecting a 
number of dials together so that their hands 
may revolve synchronously? 

(1) Mechanical connection has been employed 
in some large railway stations, where leading- 
off rods with beveled gearing enable one clock 
to control the hands on dials widely separated; 
but this method has obvious limitations in 
practice, as it can operate only witbin a very 
restricted area. . 

(2) Pneumatic devices have been used for the 
purpose in Paris, whereimpulses of compressed 
air operate a number of dials on handsome 
iron standards at the carrefours by the Popp“ 
System. | 

(3) Electricity, however, provides far the 
best means of disseminating small impulses 
over a wide area. If proof of this is needed it 
is supplied by the evolution of the common 
household bell, which has passed through the 
same three stages of mechanical, pneumatic, 
and electrical connections, and survives in the 
latter form alone. ; 

Incidentally the superfority of electricity 
for this purpose has been attested by the er- 
perience of the last sixty years. Itisa remark- 
able fact that the idea has been entertained 
since 1840, since the earliest days of teleg- 
raphy, and that electricity has been hailed by 
all inventors as the one means of securing uni- 
formity. 'Thesubject of electric clocks was 
played with in rather a desultory fashion by 
the greatest inventors of the nineteenth cen- 
tury, yet the extent to which the systems of 
each have been introduced is as nothing when 
compared with the vast field for their opera- 
tions. 

AS an indication of the importance of the 
problem, I may mention that Alexander Bain, 
Sir Charles Wheatstone and Lord Kelvin are 
among the many inventors who have devoted 
time and thought to its solution, In view of 
the ability such names represent, it would al- 
most seem presumptuous for me to rush in 
where angels fear to tread! but it is only by 
careful study and criticism of previous fail- 
ures that one can arrive at their causes and 
avoid them. Such a study enables one also to 
discover the essentials of the problem and to 
dispense with much needless mechanism. A 
vast amount of ingenuity has been expended 
upon inventions which could never yield fruit- 
ful results, and among such I would prefer in 
this article to pass by without comment all 
forms of clocks which merely go without be- 
ing wound up, which, though using electric- 
ity as their motive-power, retain their indi- 
viduality and independence, and so neglect 
the greatest service which that agent can ren- 
der. 

Broadly speaking, there are but two methods 
of obtaining unanimity in a number of dials: 
(1) correcting or synchronizing complete clocks 
of the ordinary kind by means of an electric 
impulse transmitted to them periodically, and 
(2) dispensing with the clock works, and direct- 
ly propelling the hands by means of such im- 
pulses transmitted at short intervals. 

The former—correcting or synchronizing ex- 
isting clocks—has been accomplished by apply- 
ing electro-magnetic attachments to the lower 
ends of their pendulums, controlled by a master 
clock making tacts every second, and also by 
fitting an electro-magnetic clip to the minute- 
hands, so that an hourly impulse from the mas- 
ter clock will forcibly pull them into synchrone 
ization. 

The pendulum controlling method isin use 
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in many observatories, and is known as the 
“ Ritchie Sympathetic Pendulum," from the 
firm of Messrs. James Ritchie & Son, of Edin- 
burg, who have made it a specialty, though 
the credit of the original invention should be 
accorded to Mr. R. L. Jones, a former station 
master of Chester, who devised it in 1858. 

The minute-hand clip was invented by Mr. 
J. A. Lund in 1878, and has been established 
as a public service in London by the Standard 
Time Company, Ltd. 

But in whatever way synchronizing currents 
be applied, the complete key-wound clocks are 
retained, the line wire being merely used to 
correct their cumulative errors, and conse- 
quently the obvious question forces itself upon 
us—why not use electricity to directly propel 
the hands of a number of clocks, so dispensing 
with their works and the necessity of winding 
them up? 

The idea of simply rotating a number of 
clock hands synchronously without the use of 
complete and independent sets of clock-works 
S 80 fascinating in itself and so obviously the 
most simple, direct, and efficient method, that 
t is the only class of electric clocks which we 
consider really worth discussing, and this arti- 
cle will be devoted to it. 

Let us then clear our minds of all ingenious 
devices for obtaining perpetual motion, of 
pendulums swinging beat for beat under the 
influence of electro-magnets, and of synchron- 
izing attachments which only add mechanism 
to clocks already sufficiently complicated, and 
consider de novo what is essential to be done 
and the simplest way of doing it. 

At the outset we have the choice of exhibit- 
ing numerals as in a railway time-table, or of 
using the ordinary circular dial. For the form- 
er we would require three drums or canvas 
bands for displaying the numerals, and the unit 
figures must be movedevery minute. Now this 
mechanical movement is not 80 easily accom- 
plished as the rotation of a pointer, and even 
if it were so I believe that the old-fashioned 
way is the best, and that the figure method, 
although championed by many of our Ameri- 
can cousins, will never become popular. 

All that we require, then, is the face and 
hands of an ordinary clock, and in the pursuit 
of ideal simplicity we must look upon any- 
thing else that may be wanted beyond these 
(for the purpose of revolving the hands) as a 
necessary evil. The works of the household 
clock of to-day consist of a pendulum, an 
escapement, and seven wheels. These are nec- 
essary for the measurement of time, and for 
the storage of power to move the hands 
throughout the whole week, and if these “uties 
are to be performed separately in each indi- 
vidual clock no less amount of mechanism will 
suffice. : 

But with the help of electricity both the 
measurement of time and the supply of power 
torevolve the hands can be provided in one 
spot, and communicated toany number of dials 
within a reasonable distance, For the former 
we Shall use one central pendulum only, in- 
stead of separate pendulums in every clock, 
and for the latter we shall use one small bat- 
tery of Leclanché cells instead of a train of 
wheels in each clock. 

Thus are the clock-works dispensed with, 
and in their place each dial is proyided with a 
single wheel, a lever, and and an electro-mag- 
net, the whole constituting an electrical step- 
by-step movement which revolves the hands 
half-a-minute at a time in response to impulses 
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sent out from the one controlling pendulum, 


In conclusion, it only remains for me to re- 
fer to an ideal system of uniform clock control 
which the development of wireless telegraphy 
Seems recently to have placed within our 
reach. 

The method by which this could be almost 
universally applied to the distribution of time 
impulses will be too obvious to our electrical 
readers to require explanation; but for those 
who have not followed the recent develop- 
ments !n space telegraphy, we show its appli- 
cation to clocks in diagrammatic form. 

The receiver consists of a coherer A connect- 
ed to earth at E and to a vertical aerial con- 
ductor at B. In circuit with it isa relay C 
and a small primary battery D. Normally, the 
resistance of a coherer is such that the circuit 
is practicaliy open; when, however, i¢ is with- 
in the sphere of influence of electrical oscilla- 
tions produced by high-tension sparking be- 
tween earth and a vertical aerial wire, tbe re- 
Sistance falls and the relay operates. 


CLOCK DRIVING BY WIRELESS TELEGRAPRY. 


F F F represent a number of the 8tep by-step 
dials we have described, grouped in a separate 
circuit with their own battery G, and governed 
by the relay C. It is obvious that this cir- 
cuit can readily be operated by "wireless" sig- 
nals transmitted at regular perlods, suitable 
arrangements be.ng, of course, made for the 
tapping of the coherer and for securing single 
contacts of sutlicient duration. 

Probably there were others to whom this 
idea occurred when Marconi's achievement 
Startled the scientitic world, but it was origin- 
al with the writer, and he considered it in all 
its bearings in 1899 in conjunction with Mr. 
Isaac H. Storey, of Lancaster, who conducted 
the first experiments in this direction with 
one of the dials described, and has since oper- 
ated a circuit of them continuously. Mr. 
Richard Kerr, with the assistance of Mr. Les- 
lie Miller, also exhibited one of them at the 
Royal Society’s conversazione in May last year, 
and their demonstration attracted much at- 
tention. | 

To seea number of dials grouped round a 
wireless transmitter i8 to see visions of an 
aerial pole erected by the London County 
Council on the Neison Monument in Trafalgar 
Square, which would thus becomea central 
station for time distribution for the Metropo- 
lis. Then no more would accurate time bea 
luxury of the rich, dispensed by the clock- 
makers at high prices, but would be as free as 
the air we breathe. 
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Until recently this dream seemed Impossible 
of fulfillment, owing to the liability of the time 
receivers to interference from other electrical 
oscillations in the neighborhood, either trans- 
mitted deliberately for telegraphic or other 
purposes, or unintentionally from the starting 
and stopping of large electrical machinery. 
The latter might have been overcome, but it 
was hardly to be hoped that ether telegraphy 
could be reserved for the sole purpose of con- 
trolling clocks. This was all the more to be 
regretted because the inability to contine and 
direct the transmitted impulses to any one re- 
ceiver, which was a fatal bar to its use for 
general telegraphic purposes on land, would 
become a positive virtue when the system is 
used for the dissemination of time, for we no 
longer require privacy between sender and re- 
ceiver. The message, This minute has ex- 
pired; let all clocks hitch on another tooth,”’ 
coded into asingle dictatorial impulse, would 
radiate in all directions from public transmit- 
ters in the centerof every town. 

Now, however, that Marconi can tune or 
syntonize the wireless. system, and 80 prevent 
interference; now that the savants at the So- 
ciety of Arts have actually discussed (at his lec- 
ture this month) standard ‘‘frequencies’’ for 
Admiralty and Post Office use, the idea of 
universal State-supplied time signals almost 
enters the arena of practical politics. Whether 
the public appreciation of such a boon would 
justify an Act of Parliament making it a crim- 
inal offence to produce electrical oscillations 
of the periodicity specified by the Board of 
Trade as exclusively to be used for clocks, is 
open to doubt, but we can at least prepare a 
way for it by the adoption of local time-cir- 
cuits in accord with some such system as we 
have described, and the gradual abolition of 
the separate and independent time measure- 
ment of individual clocks. Let us only be 
careful that our endeavors are directed into 
the right channel, lest our work besuperseded 
when ether telegraphy and the Government 
are ready. 

Of one thing I am certain, that whatever 
the future may have in store for us in the way 
of universal time ''transmitters," there can be 
no doubt as to the ultimate form of the re- 
ceiver” clocks. They will be mere indicator 
dials driven by asimple form of step-by-step 
movement in electrical connection. 
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Big Electric System. 


CLEVELAND, July 23.—All the electric rail- 
ways inthis vicinity and the Everett-Moore 
Syndicate are tobe merged into one big cor- 
poration, capitalized at $150,000, 000. 

Henry A. Everett and E. W. Moore, of 
Cleveland, are the projectors of the scheme, 
and they have secured a great deal of New 
York, Philadelphia, Boston and Detroit cap- 
ital. The system is the first great electric 
system in the world. The plan has been to 
secure city systems and build connecting sub- 
urban links. 

Over 25 different city and interurban lines 
have been acquired and gathered together to 
make up this great system. It includes the 
city lines in Port Huron, Mount Clemens and 
Detroit, Mich., and in Sandusky, Lorain, 
Cleveland and Akron, Ohio, and the inter- 
urban lines connecting them. The system 
already completed forms a belt almost around 
Lake Erie, from Port Huron, Mich., to Buf- 
falo N. Y., with lines reaching southward 
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from the lake toward Cincinnati, Wheeling, 
W. Va., and Pittsburg. 

Tbe mileage already completed and in 
operation in this system amounts to 1,215, 
while over 400 miles of additional track are 
under construction and will be completed 
within the next year. 

The total earnings of the separate com- 
paules that comprise this huge system already 
amount to over $10,000,000 a year. It is esti- 
mated that these earnings will increase enor- 
mously after the roads have been connected 
and united under one management. 
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TECHNICAL EDUCATION IN EUROPE.“ 


BY JOHN M. BARR. 


The education of the European engineer be- 
gins mucb earlier than is the custom with us 
and the primary schools are in many respects 
superior to ours. The primary teachers are for 
the most part men of a high degree of intelli- 
gence, and consecrate their lives to their pro- 
fession. From the start the children are led to 
take an activeinterest in their work, not that 
this implies any lack of discipline, for, if any- 
thing, the discipline in the European primary 
schools is more rigid than in ourown. The 
studies are made real, however, and anyone 
who bas read the little monologues in the Ger- 
man reader on plant life or rocks, or on simil- 
ar subjects, cannot but be impressed by the 
beautifully clear and simple manner in which 
the matter is treated. Thus we see that the 
best teachers and the best writers devote 
themselves to the children and arouse in them 
the spirit of investigation which will be so use- 
ful to them in after life. The Europeans seem 
to be of the opinion that nothing is too good 
for the scholars in the way of solid early prep- 
aration, an opinion with which the writer 
heartily agrees. 

Asa consequence of this training the stu- 
dents enter the Gymnasium, which corre- 
sponds to our high school, with an interest in 
their work, and with an accurate conception 
of the meaning of the simpler physical laws. 
The training in the high school is quite severe, 
and the work in mathematics is especially 
good. In fact, the graduates have a working 
knowledge of the inteyral and differential 
calculus, and what is of greater value, they 
have a good physical conception of the idea 
involved. When we consider that this is rather 
more than can be Said of our average college 
graduate, we may at once appreciate that here 
is one department of our educational system, 
which suffers by comparison. Whether the 
better grasp be due to & greater amount of 
time spent upon the subject, or to better 
methods of instruction the writer is unable to 
Bay, but the fact remains tbat to these young- 

ters the calculus is like a tool ready to be used 
and used correctly when needed. Each opera- 
tion means something real, has a physical sig- 
nificance. The writer feels fairly safe in say- 
ing that to the average American student, the 
physical significance has to do with the weary 
hours spent in carving integral signs, or the 


labor involved in carrying the textbook to and 


from classes. Astime permitted, the writer 
attended some lectures upon this subject in 
Zurich, and they were in the nature of. revela- 
tions. The application to physical laws was 
constantly referred to, every point gone over 
in detail and made perfectly clear. Asa result 
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of the Gynasium training the students enter- 
ing the German university have the advantage 
of the best possible training in mathematics, 
and the first year is devoted largely to review, 
though some higher work is taken up. 

The University course does not differ materi- 
ally from our own. 'The same general subjects 
are taken up, but the mathematical treatment 
is very complete, and very much more generally 
employed than in our engineering institutions. 
The students are well in position to grasp the 
work when treated in this manner, and the 
method has in its favor thoroughness and 
elegance. 'The work is all given in the form of 
lectures with written reviews at certain inter- 
vals The lectures are written up et night, 
and the time required of the student is about 
the same as under the textbook system. 

At the end of the sophomore year, in addi- 
tion to the regular semestral examinations, is 
held a so-called ubergang examination, which 
covers all of the work taken up during the first 
two years, and students who are successful in 
this examination are eligible to the work of 
the last two;years. The semestral examinations 
continue through the last two years, and be- 
fore a degree is conferred the student is obliged 
to pass a final examination covering the four 
years’ work, The examination is partly writ- 
ten and partly oral, and is generally quite 
Severe. 

The laboratory work is animportant adjunct 
to the lectures, and here the points brought 
out in the lectures are taken up in detail. 
The writer was surprised at the amount of 
time that the professors spent in the labora- 
tories personally supervising the work, A 
striking feature in this connection is the 
small amount of attention given to the rapid- 
ity with which the work is turned out. If the 
work is done well, and understandingly, the 
time involved is never thought of. This fact 
explains, in a measure, the excellence of the 
technical data compiled in Europe; for our 
motto, Time is money," is fatal to the suc- 
cess of work of this character. The instruct- 
ors in the laboratories are generally men study- 
ing for a higher degree, and, as a class, were 
quite efficient. 

Engineering trips are made during the se- 
mester to the factories and plants in the neigh- 
borbood of the school, and during the spring 
vacation a longer trip is made. The trip last 
year was to the exposition at Paris, and the 
details were quite like our inspection trips. 
Each professor took with him 8 certain num- 
ber of students, and together they inspected 
the various exhibits and discussed them in de- 
tail. 

The writer is often asked: Are the Euro- 
pean technical schools better than our own?“ 
It is hopeless to enter into a discussion upon 
this point. ‘There are so many conditions 
which are foreign to us affecting the character 
of the technical schools in Europe that to dis- 


. cuss this matter intelligently would involve an 


immense amount of study. Food, climate, 
social and trade conditions, and above all, the 
character of the European people are all prom- 
inent factors in the problem. It is by no means 
certain that the character of training best suit- 
ed to make a successful European engineer 
would meet American requirements. There 
are some differences, however, which the most 
casual observer cannot but notice, and these 
the writer gives without comment: 

First—A much better preparatory training 
than we find in America. 
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Second—The slow, methodical character of 
the German student, with an entire absence of 
our impatience in arriving at results, making 
a longer and perhaps more thorough treat- 
ment possible, 

Third—A much more mathematical treat- 
ment of engineering subjects, and 

Fourth—A much closer relation between fac- 
ulty and the student body than in America. 

The European countries are most liberal, so 
far as education goes, and many of their best 
thinkers have devoted themselves to the solu- 
tion of the educational problem, and the 
writer feels that whatever the faults of the 
European system, when one considers the 
many celebrated names among the graduates 
of European schools, one cannot but feel that 
the European system at least needs noapology. 
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CANADIAN NOTES. 


Messrs. Charles R. Whitehead, David A. 
Pringle, Robt.. E. T. Pringle, Francis H. Leon- 
ard, Jr., and Edward E. Cary, all of Montreal, 
Que., areseeking incorporation as ‘‘The Am- 
pere Electric Manufacturing Company," with 
a capital of $50,000. The headquarters of the 
company will be in Montreal. . 

The agreement between the city of Ottawa 
and the new Consumers! Electric Company 
has been completed, and the company has de- 
posited 85, 000 with the city treasurer as a 
guarantee. One of the conditions of the 
agreement is that the company shall be ina 
position to supply lights to the extent of not 
less than 10,000 lamps within a year, otherwise 
the deposit will be forfeited tothe city, and 
the company’s franchise will lapse. 

It is said that a Marconi wireless telegraph 
tower will be erected in the city of Montreal, 
Que., for experimental purposes, in connection 
with the river shipping and other important 
interests. The position has not yet been defi- 
nitely chosen, but the top of the great North- 
western Telegraph building will probably be 
selected as the site. 

The probability is that the Montreal Elec- 
tric Street Railway will reduce its rates in the 
near future, at least so far asthe fares for 
workmen are concerned. Instead of eight 
tickets for twenty-five cents, asat present dur- 
ing certain hours of each day, the likelihood is 
that ten tickets will be given for that sum. 
The company may also extend the time dur- 
ing which these tickets may be issued and 
used. This decision is the outcome of a re- 
quest made by the city authorities that some- 
thing should be done to make workman’s tran- 


sit cheaper. 
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Exports of Electrical Material from New 
. York. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended July 11: . 

Antwerp, 102 packages, $3,003; Argentine 
Republic, 235 packages, $26,841; Australia, 376 


packages, $20,531; Berlin, 2 cases, $750; Bilboa, 


57 cases, $4,223; Brazil, 1 case, $208; Bristol, 9 
cases, $1,000; British East Indies, 55 packages, 
$2,911; British Guiana, 4 packages, $136; British 
West Indies, 8 packages, $98; Central America, 
34 packages, $510; Chill, 119 packages, $2,187; 
Cuba, 17 cases, $550; Genoa, 24 packages, $2,063; 
Gijon, 5 packages, 8226; Glasgow, 34 packages, 
$3,023; Hamburg, 57 packages, $5,533; Havre, 
67 cases, $4,283; 7 cases auto parts, $295; Hayti, 
3 cases, 859; Liverpool, 111 packages, $5,409; 5 
packages cables, $2,657; 2 auto vehicles, $1,250; 
London, 464 packages, $37,267; 4 packages cable, 
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$1,111; Madrid, 1 case, $70; Manchester, 3 cases, 
$445; Mexico, 74 cases, $3,458; Naples, 7 cases, 
$309; New Castle, 2 cases, $100; Peru, 76 pack- 
ages, $4,627; Santander, 5 cases, $508; South- 
ampton, 3 cases, $124; 7 packages, $1,155; U. S. 
Colombia, 53 packages, $1,573; Walsall, 4 cases, 
$100. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended July 19: 

Antwerp, 13 cases, $986; 3 packages, $11,250; 
Argentine Republic, 160 packages, $8,998; Au- 
stralia, 23 packages, $10,794; Barcelona, 2 cases, 
$250; Berlin, 7 packages, $188; Brazil, 60 pack- 
ages, $5,597; Bristol, 1 package, 81,100; British 
Possessions in Africa, 90 packages, 87, 477; Brit- 
ish East Indies, 28 packages, $276; British 
West Indies, 173 packages, $2,588; Central 
America, 1 package, $119; Charente, 22 pack- 
ages, $374; Cuba, 39 packages, 8851; Genoa, 2 
packages, $77; Glasgow, 9 packages, $338; Ham- 
burg, 19 packages, $718; Havre, 21 packages, 
$2,687; 10 cases, $310; Liverpool, 114 packages, 
$9,068; London, 125 packages, $4,825; Mexico, 2 
cases $168; 170 packages, $8931; 2 cases telephone 
material, $102; Milan, 56 packages, $1,431; New- 
castle, 5 packages, $1,100; Newfoundland, 12 
packages, $223; Nova Scotia, 27 packages, $246; 
Peru, 21 cases, 8575; Reval, 3 cases motors and 
parts, 32,478; Santo Domingo, 13 packages, $86; 
St. Petersburg, 8 packages, $651; U. S. Colom- 
bia, 21 packages, 8752; Venezuela, 46 packages, 
81,237. 
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Successful Operation of the Boston Ele- 
vated. 

The Boston Elevated Railway Company, 
which has devoted much time and care to the 
proper equipment of the new elevated service, 
has had the road in operationa little more than 
a montb with very gratifying results. The con- 
ditions existing there are most exacting and 
extremely severe upon the equipment. The 
Sprague Multiple Unit System, which was 
adopted after the most exhaustive tests, has 
proven to be entirely satisfactory. 

A striking characteristic of this road is that 
at all stations, both on the elevated and in the 
subway, transfers are issued to surface lines. 
This makes the service unique, as nearly every 
station is practically a terminal and the number 
of passengers getting on and off the trains at 
each station is far in excess of that in any 
other elevated service. 

The service has proven so popular that the 
one hundred cars it has in operation are 
found to be insufficient for its requirements, 
and the company has just awarded the Sprague 
Electric Company a contract for fifty addi- 
tional multiple unit equipments. 
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COMING ELECTRICAL EVENTS 


American Institute of Electrical Engineers— General 
Meeting, Buffalo, N. X., August 20-24. 

American Street Kailway Association — Convention, 
New York City, October 9, 10 and 11. 

Association of the Edison Illuminating Companies 
Meeting, September 10. 

International Association of Municipal Electricians— 
Convention, Niagara Falls, Septeu.ber 2, 3 and 4. 

Ohio Electric Light Association—Convention, Put-in- 
Bay, August 20, 21 and 22. 

Old-Time Telegraphers’ Association and U.S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

Penusylvania State Street Railway Association—Con- 
vention, York, Pa., September 4. 

Roentgen Society of the United States Meeting, Buf- 
falo, N. Y., Septeinber 10 and 11. 


INCORPORATIONS. 


The Electric Sparking & Illuminating Company, Limited, 
Battle Creek, Mich. Capital stock, $150,000. 

The Electric Roller Milling Company, Chicago, Ill. Capital 
stock, $12,000. Incorporators: Peter Reyland, Joseph 
Lully and Margaret Lully. 

The United Supply Company, East Orange, N. J.—to manu- 
facture, buy and otherwise acquire and to sell and deal in 
railway and construction equipments and materials used in 
connection with electricity, or with any other like form of 
energy, or in connection with lighting, heating or chemis- 
try. Capital] stock, $20,000. Incorporators: Alfred George 
Browo, Edward B. Hawkins and Albert Robert Palmer. 

The Monroe County Electric Belt Line Company, Roches- 
ter, N. Y.—to operate in Monroe County. Capital stock, 
$250,000. Directors: Percy R. McPhail, Ira M. Luddington, 
George W. Aldridge and Merton E. Lewis, Rochester; An- 
drew H. Bawn, Tenfleld: Walter A. Parce and D. C. Becker, 
Fairport; W. H. Rowerdink, Brighton, and Frederick W. 
Guernsey, Pittsford. 
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COMMERCIAL PARAGRAPHS. 

At the present. time Messrs. Sipe & Sigler of Cleve- 
land, O., manufacturers of the Willard battery, have 
underway twelve large plants of Willard batteries, in- 
cluding street railway batteries, central station bat- 
teries, large isolated lighting plante and batteries in 
Government coast defense work. The latest contract 
is for a storage battery for the Cleveland Electric Rail- 
way Company, which will probably be the largest bat- 
tery in street railroad service in the world. This bat- 
tery wil! consist of 282 cells of 4,000 ampere hours’ ca- 
pacity and will weigh nearly five hundred tons when 
completed. The Cleveland Electric Railway Company, 
for whom this battery is to be installed, owns and con- 
trols more than two hundred miles of street railroad. 
It recently installed in one of its branches two Willard 
batteries, and to the satisfactory operation of the same 
is largely due the present large installation. 


“The Thousand Islands." 


The latest issue of the famous Four-Track Series,” 
the New York Central's book of travel and education, 
is No. 10, entitled The Thousand Islands,” a sixty-four 
page pamphlet, beautifully illustrated by half-tone 
reproductions, and giving, practically, all the informa- 
tion that could be desired by those contemplating a 
summer sojourn, or a trip to this wonderful health and 
pleasure resort, has just been issued by the Passenger 
Department of the New York Central. 

This pamphlet gives & comwlete description of the 
various trips and points of interest throughout the nu- 
merous islands, together with illustrations of the vari- 
ous hotels, their situations, rates, etc., and will be 
found of great value and interest to those unacquainted 
with this region. 

A copy of The Thousand Islands" will be sent free, 
post-paid, on receipt of atwo-cent stamp, by George 
H. Daniels, General Passenger Agent, Grand Central 
Station, New York. 
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ELECTRICAL PATENT RECORD. 


LETTEBS PATENT ISSUED JULY 16, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 

678,377. Motor Gear-Case for Electric Cars, William Cox, 
Toronto, Canada, assignor to John Maitland Smith and 
Alexander Maitland Smith, same place. Filed Dec. 5, 
1900. 

678.559. Current-Collector or Trolley for Electric Railways. 
William Grunow, Jr., Bridgeport, Conn., assignor to Me- 
Elroy- Grunow Electric Railway System, same place. 
Filed April 22, 1901. 

678,617. Guiding Device for Trolleys. Anthony J. Griffin, 
New York City. Filed Nov. 6, 1900. $ 

678,761. Car-Fender. Lawrence P. Platt and Frank Warga, 
Hastings, Pa. Filed Oct. 18, 1900. 

ELECTRIC LIGHTS AND APPLIANCES. 

678,386. Electric-Arc Lamp. Wiliam H. Fitzbugh, Bay 
City, Mich. Filed May 11, 1901. 

678.446. Inclosed-Electric-Arc Lamp. Ernest P. Warner, 
Chicago, Ill,, assignor to the Western Electric Company, 
same place. Filed April 30, 1900, 

678.482.678. 483-678,560. Electric-Aro Lamp. Josef F. Hall- 
berg, New York City, assignor to the General Incandes- 


cent Arc Light Company, same place, Filed Nov. 18, 
1900. 7 

678,492. Electric Switch. Charles A. Hussey, New York City, 
assignor to William P. Pincard, Birmingham, Ala. Filed 
Nov. 1, 1900. 

678,517, Electric-Arc Lamp. William F. Ritter, Cincinnati, 
O. Filed March 21, 1901. 

678,544. Electric-Light Wire Molding. Frank H. Corduan, 
Brooklyn, N. Y., assignor to John B. Peck, same place. 
Filed Dec. 29, 18/9. Renewed June 6, 1901. 

678,576. Electric-Arc Lamp, George M. Lane, Newark, 
N. J. Filed Nov. 14, 1900. 

678,607. Electric-Arc Lamp. James J. Wood, Fort Wayne, 
Ind. Filed Dec. 14, 1900. 


ELECTRICAL MACHINERY AND APPARATUS. 
678,656. Rotor for Alternating - Current Generators. Ernst 
Danielson, Ftockholm, Sweden. Filed Oct. 12, 1900. 

678 664. Electric-Motor Controller. David J. Hauss, Cin- 
cinnati, O., assignor of one-half to John J. Cushing 
same place. Filed March 5, 1901. 

TELEPHONES AND TELEPHONE APPARATUS. 

673,339. Calling Appliance for Telephone-Switchboards. 
Frank R. McBerty, Downer's Grove, Ill., assignor to the 
Western Electric Company, Chicago, Ill. Filed June 17, 
1898. 

678,509. Long-Distance Relay Magnetic Telephone. Jacques 
Nessel and Jean F. Gouin, Brest, France. Filed April 
14, 1900. 

678,566. Phonic Apparatus. Daniel Higham, Winthrop 
Highlands, Mass. Filed April 25, 1901. s 

678,682. Toll Apparatus for Telephones. Edward P. Baird, 
Evanston, III., assignor to the Baird Manufacturing 
Company, Chicago, Ill. Filed July 2. 1900. 

678,683. Telephone Toll Apparatus. Edward P. Baird, 
Evanston, Ill., assignor to the Baird Manufacturing Com- 
pany, Chicago, Ill. Filed Feb. 20, 1901. 

MISCELLAN EOUSR. 

078,363. Telegraph and Cable Code. Adolphus W. Greely, 
Washington, D. C. Filed Aug. 1, 1900. 

678 894-678,395. Telegraphic Instrument. John J. Ghegan, 
Newark, N. J., assignor to J. H. Bunnell & Company 
of New York. Filed Feb. 26, 1900, April 16, 1900. 

678,410. Electrically-Heated Tool. Harry W. Leonard, East 
Orange, N. J. Filed April 24, 1896. 

678,428. Electric Clock. Emilio Rosi, Arqueta-Scrivia, and 
Giusepp! Vacotti, Serravalle Scrivia, Italy. Filed Deg, 
19, 1898. 

678-436-678,512. Storage Battery. David P. Perry, Chicago, 
III. Filed May 7, 1900. 

678,448. Storage Battery. William J. Still, Toronto, Canada. 
Filed March 24. 1899. 

678,475. Electric Signaling System. Henry G. Carleton, 
New York City, assignor to the Carleton Electric Cem- 
pany, same place. Filed Sept. 29, 1900. 

678,505. Telegraphic Transmitting, Receiving and Trans- 
lating Arrangement. Alexander Muirhead, Shortlands, 
Eng. Filed Sept. 5, 1900. 

678,518. Variable-Pressure Electric-Current Transformer. 
Conrad J. Ritzer, Schenectady, N. Y. Filed March 11, 
1901. 

678,520. Automobile. Louis C. Savale, T atergop, N. J. Filed 
May 29, 1901. 

078,522. Electrically-Heated Cooking Utensil. Michael 
Seips, Meriden, Conn., assignor to Manning, Bowman 
& Company of Connecticut. Filed Dec. 8, 1900. 

78,608. Magnet ic Puzzle. John L. Woolf, New York City. 
Filed May 31, 1901. ` 

678,622. Motor-Vehicle Driving Mechanism. Thomas B. 
Jeffery and Robert W. Thompson, Chicago, Ill., said 
Thompson assignor to said Jeffery. Filed Oct. 27, 1900. 

678,677. Electric Sign. Thomas E. Murray, New York City. 
Filed April 19, 1901. 

678,706. Electrical Measuring Instrument. Edward Weston, 
Newark, N. J. Original application filed Dec. 18, 1899. 
Divided and this application filed June 3, 1901, 

678,707. Art of Manufacturing Movable Coils for Use in 
Connection with Electrical Measuring Instruments, Ed. 
ward Weston, Newark, N. J. Filed Nov. 27, 1899, 

678,708. Apparatus for Constructing Movable Coils of Elec 
trical Measuring Instrumenta, Edward Weston, Newark, 
N, J. Filed Dec. 18, 1899. 

678,722. Reversible Galvanic Battery. Thomas A. Edison, 
Llewellyn Park, N. J. Original application filed March 
1, 1901. Divided and this application filed June 20, 1901. 

678,746. Method of Telegraphing, Indicating Time or 
Actuating Mechanism Electrically. Cesar R. Loubery, 
Paris, France. Filed July 9, 1900. 

678,782. Electrode for Water-Heaters. 
Louis, Mo. Filed Oct. 25, 1900. 

678,808. Device for the Production of Continuous Current in 
Regular Pulsations. Edmund van Haanen, Vienna, 
Austria-Hungary. Filed Jan. 19, 1901. 

DESIGN. 

84,800, Casing for Electrical Meters. Edward W. Jewell, 
Chicago, lll. Filed May 24, 1509. Term of patent 1 
years. 


Harry M. Hill, St. 
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Independent Telephone Association of 
Southern Indiana. 


The second annual convention of the Independent Tele- 
phone Association of Southern Indiana will be held in New 
Albany on Thursday and Friday, August 1 and 2. There has 
been an extensive programme prepared for the two days’ 
meeting and a large number of delegates is expected. 

The objects of the Association are: The protection of all 
independent telephone interests of the Asscciation; to 
bring about reasonable rental charges and tolls so that the 
telephone may be within the reach of the masses. 

Any one engaged in the manufacture of telephones or 
switchboards or any corporation or copartnership or indi- 
vidual engaged in the operation of an independent telephone 
may become members of the Association. 

The meeting will likely be well attended and much good 

result. 

Those from the Home Telephone Company of New Albany, 
who are on the programme to read papers,are Messrs. 
Chas. D. Knoefel, George Borgerding and Superintendent 
Frank Beaucond. Mr. Coleman, of Louisville, who is con- 
structing the independent system io that city, is also on the 


programme for a paper. 


Maine’s Tax on Telephones. 


The State assessors have computed the tax on telephone 
companies for 1901. The total amount is $14,201.02, 
against $11,020 46 for 1900. Last year the ccmyanies were 
taxed on valuation of «quipment, etc. By an act passed by 
the last Legislature the tax is determined on gross receipts 
of business done in the State at tbe rate of 114 per cent. on 
$1,000 and less than $5.000. Over $5.000 the rateis increased 
in proportion. The New England Telephone & Telegraph 
rate is 4 per cent. 


At a recent special meeting of the board of county com- 
missioners held at Atlanta, Ga., the application of the Clipper 
Manufacturing Company for the right to construct a rural 
telephone system was considered. The application of the 
company asked the right to extend a line a.org some of the 
public thoroughfares to the country towns of the county. 
The new line will connect with the Standard line in Atlanta. 
The compasy will go to East Point, Hapeville, Manchester. 
Jonesboro and Lithonia. After considering tbe application 
of the company, the board, which was favorable to granting 
the franchise, decided torefer the matter to the committee 
ou roads and bridges, with power to act. The committee 
was instructed to place upon the grant certain limitations, 
hl h ths board regards as necessary. 


Ata meeting of the board of directors of the Baraboo, 
Wis.. Telephone Company, it was decided to run two addi- 
tional wires between Baraboo and Ableman, and one addi- 
tional wire between Ableman and Reedsburg. This will give 
four wires to Ableman and two to Reedsburg, making a 
metallic circuit from Baraboo, by way of North Freeland 
and Ableman, to Reedsburg. 


Philadelphia and Trenton capitalists composing the Inter- 
state Telephone Company have purchased controlling in- 
terests in the Paterson, Passaic & Suburban Telephone 
Company. The Interstate Company controls the southern 
part of the State of New Jersey. For some time past it has 
been trying to reach New York. but at Jersey City, Newark 
and other towns was blocked by the Bel) Company. Now 
that it owns the Paterson, Passaic & Suburban Company it 
has franchise rights as far as Rutherford. 


The annual meeting of the Dirigo Telephone Company of 
Maine was held recently at Portland, when Lewis A. Goudy 
was elected president and general manager. It was voted to 
increase the capital to $250,000, of which $100,000 is a pre- 
. ferred first lien 6 per cent. stock, and $150,000 common stock. 
The company also authorized the issuance of 6 per cent. 
bonds for the expansion of its service. 


The ordinance granting a franchise to the B. F. Pankey 
Telephone Company, to put in an independent telephone line 
to Topeka, Kan., was lately passed without opposition. The 
company will give to the city, free of charge, 20 long-distance 
‘phones. These phones will be placed in the city offices, 
the fire stations, and anywhere else the city may direct. 


A report ffom Sparta, Tenn., says a franchise has been 
granted the Overton Telephone Company and it expects to 
ruo wire soon. TheGainesboro Company was allowed one 
ade of the street and the Overton Company the other. 
Upon the entrance of the new company a lively telephone 

war is expected. 


A telephone line will be built from Woonsocket to Mit- 
chell, 8. D. g 


reduced to $300,000. 


ELECTRICITY. 


Telephone Consolidation. 


A consolidation of long-distance and local telephone sys- 
tems of Southwestern Missouri and Northwestern Arkansas 
on the “community of interest" plan was effected at 
Eureka Springs a short time ago. J. W. Hill, who owns the 
Eureka Springs system. a line to Seligman, Mo., recently 
acquired the Barry Company's Missouri system, which con- 
nects with Seligman and reaches Cassville, Exeter, Purdy, 
Butterfield, Washburn and Monet. 

From Monet there is another system reaching Pierce City, 
Mt. Vernon and Sarcoxie, owned by the president of the 
Illinois Steel Company and Chicago capitalists. George 
Armstrong, manager for this company, then bought the 
Barr. Company's system of Mr. Hill, and he and Mr. Hill 


. consummated a deal by which the Ozark system east of 


Eureka Springs and the line from Seligman to Fort Smith 
also comes in. Theentire system will be equipped with a 
metallic circuit, establishing direct communication between 
Yellville, Harrison, Eureka Springs, Springfield, Fort Smith 
and all other points before mentioned. 


Coal Mine Companies Advise Using Tele- 
phones in Mines. 


Among the big mine companies there is talk of putting 
telephones in the coal mines. Ip the days of doubt which 
followed the disaster at the Twin Sbaft, near Pittston, Pa., 
a few years ago, when (0 lives were lost by the extensive 
caving in of the mine, the telephone might have been used 
to advantage in letting the rescuers know the exect location 
and condition of the imprisc ned miners. Of course it is 
possible that such a subterranean disaster might render tLe 
telephone useless in the mine, but engineers are of the opin- 
ion that with reasonable inge Luity ard care itis possible to 
introduce and operate a mine telephone that would not be 
affected by the caving in of the surface. 

Such an improvement would be a great boon to the mine 
workers, and its general introduction is regarded as a prozi- 
mate possibility. Havirg scme means cf communication 
with those wbo are entombed in the depths of the mine 
would greatly assist in the work of their rescue. It has 
often happened in the history of mine accidents that the 


. efforts of rescuers were put forward in a direction entirely 


different from tbat in which the men were imprisoned, and 
thus valuable time and erergy were wasted. With a system 
of mine telephoning in operation this would be averted. The 
plan suggested by those who are friendly to the proposed 
improvement is to locate telephones at regular intervals 
along the workings, sothat they may be protected as well as 
possible from accident, and be of easy access tothe miners 
in case of danger. An experienc d miner said recently 
that he thought it entirely feasible to have a telephone in 
every mine chamber,” and carry it forward as the work 
progressed. Also that telephones might be placed at regu. 
lar intervals along the gan, ways, and electric lights, too. 

"I would not have the wires running along the roofs, in 
the first place," he sald. ‘‘I would run them carefully down 
the shaft or slope and along the floor of the mine, close at 
the side, wbere they would encounter the least resistance. 
I am positive they could be introduced In thet way and made 
serviceable. Fancy what a benefit the telephone would 
have been at the Twin Shaft! It is generally believed that 
the men who were caught in that accident, lived fur several 
days, but it was imposs ble tolocatethem. They went into 
do repairs, and nobody knew what part of the minethey 
were in when the cave in occurred. Then, again, I believe 
the telephone could have rendered great service at Avon- 
dale and at €arbondale, Pa., in the fearful disasters which 
cost so many lives at those places, but it was not discovered 
in those days." à 


The Michigan Telephone Company announces in Hough- 
ton that thé company will build a line connecting Houghton 
County with the Ontonagon County mines, and will pur 
chase tbe Standard Brothers? system in that county if guar- 
anteed $5,000 in long distance tolis. As communication is 
greatly ne»ded the mining companies. banks, etc, are tak- 
ing the proposition up and it will doubtless go through. 


— 


At the annual stockholders’ meeting of the Standard Tele- 
phone & Electric Company at Madison, Wis, the following 
officers were elected: President, Thomas H. Gill; vice presi- 
dent, A. L. Hutchison; secretary and treasurer, E. W. 
Batchelder. of Madison. The company's capital stock was 


Th's month the Wirfield, Ia., Independent Telephone 
C. mpany declared its first semi-annual dividend. It was 
16 2-10 per cent. 


A recent fire in the business portion of Marshall, Mo., 
caused a loss of about $5,000 to the Saline County Telephone 
Company. The property was well insured. 
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THE TELEPHONE WORLD. 


Maryland’s Telephone Competition. 


The war betweea the Bell and the Maryland Telephone 
Compaaiss, ia Maryland, is forclag both companies to cut 
rates to the lowest point and toextend lines in every direc- 
tion. The Union Telephone & Telegraph Company, which 
owns the Maryland Telephone Company, has been quietly 
extending its lines into Baltimore and Harford Counties and 
into Pennsylvania. By acquiring existing lines, building 
new Ones, or securing contracte with other companies, it 
has brought into direct communication with Baltimore a 
large area. 

The company has bought the Creswell Company, the Bal- 
timore and Harford County Company, and effected a long 
term contract with the Highland Company, which enables 
it tocuver every point of the northern counties to and be- 
yond the Pennsylvania li e. A branch from Darlington, in 
Harford County, crosses the Susquehanna River into t ecil 
County at Conowingo, and continues to Delaware. Fran- 
chises have been secured for a long distance line between 
Baltimore and Wilmiugton, Del. The Maryland Company is 
vigorously pushing the Bell in every part of the State. 
There will be two lines across the Susquehanna River, one 
at Havre de Grace. 


The Illinois Telephone & Telegraph Co., of Chicago, has 
$5,000.000 with which it will continue the construction of its 
plant at once. President Wheeler has been in New York, 
completi g arrangements for the bond issue, and it is ox- 
pected that on his return the details of the compaoy's pur- 
poses will be made public. The Strowger Automatic Tele- 
phone Company, which manufactures the instrument to be 
used by the Illinois Company, has closed a contract with the 
German postoffice department for the exclusive use of its 
telephones throughout the empire. The Strowger Company 
has a factory iu Chicago, where most of the instruments for 
Germany will be manufactured. 


The Long Distance Telephone Company of Virginia held 
its annual meeting at Staunton, when the officers and dírect- 
orsfor thenext year were chosen. The following officers 
were elected; J. R Kemper, president; C. W. Scott, vice- 
president. Simon R. Curtis, of Warwick County. was put on 
the board of directors ip place of F. W. Sims, of Louisa 
County. The board then held & meeting and elected Mr. 
George A. Gulley secretary. The company will increase its 
stock to $100,000, and will build lines to connect with Rich- 
mond and Baltimore. 


aE 


Gov. Stone, of Pennsylvania, has signed a bill which 
makes it a misdemeanor for an employe of a telephone or 
telegraph company to impart to a third person any informa. 
tion he may acquire because of his position during the 
transmission of messages. The new law imposes a penalty 
of $100 fine imprisonment for six months, or both. 


The Low Gap Telephone Company has decided to putina 
local exchange at Ludlow, Mo., if enough ‘phones can te 
secured to justify the movement. 


A new telephone line has been built from Nebraska City 
to Cook, Neb. . 


The work of putting the New England Telephone wires 
underground has begun at Burlington, Vt. 


Telephone Companies Increase Stock. 


The Youngblood Stamper Telephone Company, Benton, 
Ill., from $12,000 to $15.000. The Sikeston Telephone Com- 
pany. Sikeston, Mo., from $12,000 to $20,000. 


TELEPHONE INCORPORATIONS. 


The Mexican National Telephone Company of Mexico—to 
operate in Mexico. Capital stock, $1,000,000. 


The Boynton Telephone Company, Pleasant Plains, III. 
Capital stock. $2.500. Incorporators: E. D. Boynton, J. M. 
Howard and O. E. Ferry. 


The Magnolia Mutual Telephone Company, Magnolia, Ill. 
Capital stock, $2,500. Incorporators: Perry Dakin, E. E. 
Barbour and John Pavidson. 

The San Angelo Telephone Company, San Angelo, Tex 
Capital stock, $80,000. Incorporators: J. Y. Pust, J. W. 
Sims and L. Pust. 


The Meredith Telephone Company. Meredith, N. H. 
Capital stock, $2,500. Officers: President, B. Blaisdell; 
vice-presidents, J. F. Beede, George H. Clark, F. W. Towle 
and B. R. Dearborn. 


The Concordia Telephone & Telegraph Company, Concor- 
dia, Kan. Capital stock, $20,000. Directors: George G. 
Hil, Washington; William Lute and F. W. Daugherty, 
Concordia. ‘ 
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ELECTRICITY 


(Von. XXI., No. 4 


GENERAL ELECTRICAL NEWS. 


Lighting. 


Bear Creek, Wis.—This village will have an electric 
light plant by next fall. Work will commence soon. 
The cost of the plant will be $2,000. 

Ellicott City, Md.—At aspecial meeting of the Elli- 
cott City council an arrangement was effected with the 
Patapsco Electric & Manufacturing Company for fur- 
nishing the town with electric lights for three years. 

Ellisville, Miss.—TLe Newman-Spranley Company 
of New Orleans are the contractors at $12,850 for the 
erection of the electric plant here. 

Gloster, Miss.—J. Z. George and A. Q. Pearce of 
Vicksburg, Miss., may get the contract for the con- 
struction of the electric plant and waterworks in this 
place. 

Grand Island, Neb.— The Grand Island Gas Company 
expects to have its electric light plant in operation 
after August 1. 

Grantsburg, Wis.—The Grantsburg Electric Light 
& Power Company has made application for a seventy- 
year franchise to build and operate a plant to furnish 
light and power to this village. 

Greensboro, N. C. TheGreensboro Electric Light & 
Power Company will install a complete plant for in- 
candescent lights, power, etc. Work has been com- 
menced on the buildings. R. J. Marks is manager. 

Greenville, N. C.—Plans and specifications of J. L. 
Ludlow, of Winston, for the city's proposed water- 
works, electric lights and sewerage have been ac- 
cepted. 

High Springs, Fla.—Capt. W. E. Bell, J. B. Butler 
and others are interested in the establishment of an 
ice and electric light plant here. 

Humboldt, Tenn.—The citizens have voted the issu- 
ance of $30,000 of bonds for the eréction of an electric 
plant and waterworks. Address the mayor. 

Jersey City, N. J.—Plans have been drawn and 
specifications prepared for & $150,000 power house and 
plant to be erected in Kearny on a site yet to be de- 
cided upon by the New Jersey Light & Power Com- 
pany, with the intention of competing with the United 
Electric Company. 

Kissimmee, Fla.—This town has purchased W. C. 
Maynard's electric light plant, and will enlarge the 
same. Address the mayor. 

Lakewood, N. J.—The Tuckerton Electric Company, 
recently incorporated, proposes to run tbe lighting 
plant by water power at the dam: and also to give the 
borough 140 sixteen cp. incandescent lights fer $750 
per year. 

Laurel, Md.—This city will purchase and operate 
the electric light plant of tbe Laurel Electric Light 
Compeny. Address the mayor. 

Oakland, Me.—Oakland is figuring for an electric 
light service. 

Ottumwa, Ia.—The recent special election resulted 
in granting an extension of 25 years of the franchises 
of the Ottumwa Electrical Company, including street 
car, electric light and stea a franchises. 

Port Deposit, Md.—4A meeting of persons interested 
in the reorganization of the Port Deposit Electric 
Light Company was held & short timeago. The plant 
isto be improved with increased lighting facilities. 
R. E. McClenahan was elected president; W. W. Hop- 
kins, vice-president; John McClenahan, secretary, and 
D. George Wilson, treasurer and superintendent. 

Scottsburg, Ky.—The people of this place are matur- 
ing plans for an electric light and water works system, 
which will be consolidated. It is estimated the plant 
will cost $30,000. 

Tullahoma, Tenn.—This city will, it is reported, soon 
ask for new bids on theconstruction of a $35,000 elec- 
tric light plant and waterworks. Address the mayor. 

Union, Ia.— There is talk of an electric light plant at 
this place. 

Will’s Point, Tex.—The citizens have voted to erect 
a school building to replace the one destroyed by the 
cyclone, and a system of waterworks, electric light 
plant and ice factory will be put in soon. 

Webster, S. D.—The city council will soon issuea call 
for a special election for the purpose of voting upon 


the question of issuing bonds for a waterworks system 
and electric light plant. 

Woodstock, Va.—The contract for putting in an 
electric light system for this place was recently 
awarded to the American Electric Company of Balti- 
more. 


Street Railways. 


Aiken, S. C.—An ordinance was lately passed admit- 
ting the Augusta-Aiken Electric Railway into this 
city, and granting free franchise to certain streets 
therein named. 

Atlanta, Ga.—4A franchise has been granted giving 
the Atlanta Rapid Transit Company right-of-way 
along several additional streets. 

Bunker Hill, III. A new electric line is being sur- 
veyed through Bunker Hill which is to connect 
Springfield and Edwardsville. 

Byesville, O.—The commissioners of Gurnsey 
County have granted a franchise to Messrs. John 8. 
Black and Lakin Taylor to build an electric railway 
line through the county. 

Ft. Wayne, Ind.—The Ft. Wayne & Southwestern 
traction lines have been purchased by a syndicate 
headed by the Governor of Maine and $3,000,000 will be 
spent in building new lines in Indiana. 

Gra!ton, W. Va.—E. M. Wilkins of this place has 
applied for a franchise to build an electric railroad in 
the city and suburbs. 

Hartford, Ky.—It is stated that a company is now 
being formed to build the proposed electric railroad 
from this place to Beaver Dam. a distance of five miles. 
S. A. Anderson of Hartford can be addressed. 

Janesville, Wis.—H. H. Clough, of Elyria, O., of the 
new electric interurban line between Rockford, III., 
and this city, is endeavoring to build the line to Dela- 
van Lake at once. 

Madison, Wis.—P. L. Spooner cf this city has filed 
an application with the city council of Stoughton for a 
franchise to construct and operate an electric railway 
in that city, and the matter is to be taken up at once. 

Maryville, Mo.—Dr. V. 8. Campbell has secured a 
franchise from the Nodaway County Court for an 
electric railway to be built on the public highway be- 
tween Maryville, Graham, Skidmore and Quitman. 
The proposed route is 50 miles long. 

Mount Pleasant, N. Y.—The Schenectady Railway 
Company has made application for a francbise to con- 
struct an electric road from here to Athens Junction. 

New York City.—To-morrow there will be & public 
hearing in the city council cbamber on the applica- 
tion made by the Union Railway Company, known as 
the Huckleberry Road, to build a double-track surface 
railway over Macomb's Dam Bridge and the viaduct 
at 155th street, connecting various lines operated by 
the Union Railway Company in the Bronx with street 
railway lines in Manhattan. These proposed exten- 
sions are indorsed by many residents in the Bronx. 

Oshkosh, Wis.—The Wisconsin Interlake Electric 


Railway Company has been organized to connect the . 


lakes of Southern Wisconsin with an electric railway. 

Richmond, Ind.—A new electric line project is being 
agitated here. 

Richmond, Va. —It is stated that work is about to 
begin upon the electric railroad between here and 
West Hampton Park, inthe suburbs. L. M. Williams, 
of this city, is president of the company. 

San Bernardino, Cal.—The San Bernardino County 
Traction Company has been incorporated; it is com- 
posed of citizens of Redlands, and will build a trolley 
ine connecting Redlands, San Bernardino and Colton. 

Sharon, Pa.—The stockholders of the Sharon- New 
Castle Street Railway held a meeting last week and 
authorized the issue of $500,000 bonds, for the con- 
struction of a trolley line from this city to New Castle, 
21 miles in extent. M. A. Devitt, of Chicago; H. W. 
Whipple and George F. Penhale, of New York, are 
the promoters. 

Stevens’ Point, Wis.—Ata recent meeting of the com - 
moa councila franchise was granted the Wisconsin Val 
ley Lighting & Power Company to construct and operate 


an electric railway through the city. This company 
proposes building & line between here and Grand 
Rapids, and promises to commence work early in Sep- 
tember. 

Warren. O.—The Trumbull Electric Railroad Com- 


pany of this city has amended its charter enlarging its 


purposes. William Wallace is president and John E. 
McVey secretary. 

Westport, N. Y.—It is rumored im the Adiron- 
dacks that an electric road is to be built from this 
place, on Lake Champlain, to Elizabethtown. A route 
has been surveyed and found feasible, and it is said 
that the members of the board of supervisors of Essex 
County have assured the promoters that permission 
for the line and the right-of-way will be given if 
wanted. It is understood that the capital with which 
to construct such & road is ready, and that the pro- 
moters express confidence in the successful outcome of 
the enterprise. 

Yorktown, Va.— An electric railroad is to be built 
from here to Hampton. 


Manufacturing. 


Cincinnati, O.—The Bullock Electric Manufacturing 
Company of this city has decided to erect a plant in 
England for the purpose of manufacturing its special- 
ties for the British market. 

Montreal, Can.—Application is to be made for a char- 
ter of incorporation by letters patent for the Ampere 
Electric Manufacturing Company of Montreal, with a 
proposed capital stock of $50,000. 

Rochester, N. Y.—The Rochester Electrical Manu- 
facturing Company is said to be meeting with success 
in the introduction of the Miller cut-out, & device to 
prevent the police telegraph and fire alarm boxes 
from being burned out when the wires of the sys- 
tem become crossed with trolley or electric light 
wires. 


Company Matters. 


Pittsfield, Mass. - The stockholders of the Stanley 
Electric Manufacturing Company have received letters 
stating that the capital stock of the company has been 
increased from $1,250,000 to $2,000,000. 

Watertown, N. Y.—The stockholders of the Black 
River Traction Company lately elected the following 
directors: J. A. Lebkuecher, George Kremintz, Chand- 
ler W. Rider and Paul Sala, of Newark, N. J.; N. P. 
Wardwell, H. F. Inglehart, George H. Walker and 
Thomas Burns of thiscity. The directors elected the 
following officers: President, J. A. Lebkuecher; vice- 
president, George Kremintz; treasurer, N. P. Ward- 
well; secretary, George H. Walker. 


Power and Transmission. 


Albany, N. Y.—According to the report of the 
Kings County Almshouse, filed with the State Board of 
Charities, & saving of $19,000 would result from the 
installation there of a private electric power plant. 

Belfort, N. Y.—The Carthage Electric Light & 
Power Company is rushing the work of developing its 
power plant at this place. The company is capitalized 
for $75,000. [ts officers are J. E. Strickland, preei- 
dent; C. M. Rohr, vice-president, and P. J. Corcoran, 
general manager. 


Automobiles. : 


New York City.—Announcement was made last 
week that & committee would soon be named to effect 
the reorganization of the General Carriage Company. 
The concern was incorporated under the laws of New 
Jersey on May 2, 1899. It controls a corporation in 
this city of the same name whose charter gíves it the 
right to operate public vehicles in any city in the 
State. The company is establishing and operating a 
cab and local express service in this and other cities 
with automobiles, it having the right to use elec- 
tricity, compressed air or any other power. Ite capital 
stock consists of $20,000,000, Joseph Leiter is one of 
its most active directors. 
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» . cud joined quotations of Electrical Securities dealt in at the leading commercial centers are compilea from special reports received by EL ornrerrr from a veri ety of sources. 
Tho utmost care is exercised in their collection aad preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
d favor to have brought to their attention any inaccuracies readers may discover in these columns, 

Aborediations : ert. indb., certificate of indebtedness: coll., collateral; cons, consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 


on neral: g., gold; guar. nteed;* inc., income; imp., improvement; pd., paid; pfd., preferred; mig.. mortgage; tr., trust; A., annually; 8. 
„ 4. & G, Apl and Cel. F. & A., Feb. and Aug. M. & 8., May and Sept, J. B. Daly and Dec: J. K J., Jan. and June. i FFC 


STOCKS. | 
__ PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


Capital Stock. oaks aca ER Capital Stock. " 3 
nd ; ——— — — Kate an | m] Bate and Date 0 . 
FANS. Par Authorz'd| Issued. Last Div. Bid. | Asked, NAME. |;Par|Authorz'd| Issued. Last Div. Asked 
Hartiord Conn-Jvly 22 
— 2 
Albany, N Y.- July 2 E Hartford Street Ky. Oo. 100 $4,000,000} $200,000} N B., Oot., 150 | = 
United Traction 100 8, 000, 000 $5 000 000/135 9€ Q., 105 |107 Hartford & West Hartford . ......| 100| 1,000,000 S e» A 
Consolidation of the Albany and 1 8 
roy Olty Railway.) Holyoke Mass.— July 2 2 
Allentown Pa. July 22 Holyoke Street Ry. Oo...... ...+---| 100 400, 400,000/1 4 A., June, Th 213 
y a i Hoboken N. J.— July 2 
Allentown & Lehigh Val. Trac. Oo 4,000,00€€| 1, 500, 0 0 ͥ ᷑h g een -- 15 North Hudson Oo. (N. J.) Ry. Co. 25| 1,250,000) 1,000,000}8 X, 150 : 
Bridgeport, Conn-July 22: Indianapolis, Ind—July 22 
Bridgeport Traction COo.............| 100| 2,000,000) 1,000,000]1 * Aug., 1001 a Indianapolis Street Rh.. 5,000,000} 5,000,000) ...... ...... 26 251 
Baltimore Md —July 22 Lancaster, Pa. July22 
a United Rail ways & Elec. Oo...oom | 50| 24,000,000) 18,000,000! .... 1634| 16% [Pennsylvania Traction Oo 100 10,000,000] 9,907,000) . ue " 
* La U & 1. El ctri R 5655 „ „ „4 „66 S@eeeteove 1 „„ „„. ee „„. ve - 
Boston, Mass.— July 22 West End 33 Reilwa Ls * y @eeeleeee „ „„ „„ „ „% K„«„„„„„%6 „„es 
y - 
New England Street Ry.............| 25| 5,000,000| 1,081,9251 * Q., Jan.15, — oe : 
North Shore Traction Oo...... com. 100| 4,000,000} 4,000, E 15 16 Louisville, Ky.—July 22: 
North Shore Traction Co... . . .. pid. 100| 2,000,000| 2,000,000/6 N A & o. 85 | 87 ||Louisville Ry... q 9659944 com | 100| 4,000, 8,500,000 225 X. April. 82 | ss 
b West End Street Ry. Co......com.| 50|10,000,000| 9,U50.; |836 B. Oct., 95 | $5% | Loutsville Ry. . . - bid] 100| 2,500, 2.500, 000 2 & B., Oct. 1, 112 | ug 
West End Street Ry. Go...8 % pid. 50| 6,400,000] 6, 400, 000 4, J B., Jan. 110 | 10% 
Boston Elevated R. R..... 100| 10,000,000 214 * Aug. 99, "9 |181 Minneapolis, Minn.-Ju'y 2 uel i5 0 88 1.026420 89 
ig T Twin Oity Rapid Transit........c* m. , , — — 894 
Brookin Y.—July 22; P E T 2 eis Twin Ofty Rapid Transit.. . 7 c 5 {d.|----| 8,000,000| J. TI. 50 154 X, Oct, w6 |187 
Broo n TTIE ee ea te rn n E] , gue sev090099090 — — 
Brooklyn Ra : Transit Oo., tr oorti.. 100 aa us ——...—n« ware M Montreal, Canada.- July 22 * 4.000,00018 % B.. M. & N 279 
Broo e r eeeeaeel**** * L] """—""*9"9?9"*"**** TT , , ` ; T ^ = í 
SaBrookiym Ofty ub. s uar 100 12000000) 12000 000% X d. Jan., fast | av Fend Burser my G ltr. 18 8:90:39 d ef. e Ti 
eBrookl n ueens b ub. eee , " , * **" "mm ex .. 
Ooney Islan & Brook n RR... 100 yn rm 234 % Nov., 825 880 |Memphis Tenn.—July 22 
t ovaleod..... eee " " , WAR ee ttm! nS -- LIII 999900222 Fee 9090999 - 
Kings ——, Traction Co..........| 100| 4,500, 000 4, 500, 0001 & July * =a Memphis Street Railway o...........| 100| 500,000) 600,000 25 5 
Nassau Electric Railroad ...... pfd. 8,000, 000 6,000, —— — 82 83 New Haven, Conn.- July 22 : 
fAtiantic Avenue Railmad...... sa] m Yon yt dieci ie. "| Fair Haven & WestvilleRR......... 2,000,000) 2,000,000/8 & 8., Sept 89 | 41 
gBrooklyn, B. & W. E. allroad. 1.000, ,000, eee 7 x New Haven Street Railway 8 as € 1 —— 236 X A., July e — 
Buffalo N. V.— July 2: ew Haven nter ville , 1 — e» 
Buffalo & Niagara Falls Elec. Ry....| 100| 1,250,000| 1,250,000 ...........- 74 75 Winchester Avenue RR......... "en 1,000,000 $00,000 ............ 45 | « 
*Buffalo Railway Go ........| 100| 6, 000, 000 5,870,500 * Q. Dec. 9 |10 . |New Orleans, La.—July 2 2 os 
um -July 22 Canal & Olaiborne RR. Oo.......... 000!  240,0004 & B., July ec [. s 
Col b Jae tad 100} 8,000,000] 8,000,000]1 X Q., Feb. ss | 39 New Orleans & Carrollton RR... ... 100) 1,200,000) 1, 200, 0001 X Q., Oct 148%) 158 
Colum us — om 100 1.500.000 1.500.000 g EO 100 102 New Orleans Traction Oo new com. 1 96k656Ʒ6?ü5 „„ „„ „„ „ „„ eee 26 2B 
Columbus Street Rallroad, pfd.... , * y * eevee New Orleans Traction Co new pid. — 2.000.000 1.000.000 8 X8 . ecccee p 108 
€: aCrescent City RRR... uar. — ., * Jan., 26 
Charleston, S. C.— July 2 bNew Or. City & Lake RR....&uar. 100| 2,000,000 2,000,000 4 % B., Jan., co | we 
Oharleston City E "(0 TTTPPTTTTTTTYT 50 100,000 100,000/8 X 8. -- .. Railroad 500,000 185.0001 . June * 
Bn rise Oity RR Oo 25 : 250.000 Orleans r „„ 1 , H , , 52 
terp . ere „„ „„%„ „ „„ 1,000,000 , 6 „ „ „6% „„%„„ „% 6„ % -- oe 81. Charles Street Mall odssss ,000,000 1,000,000/1 . Oct., 56 ay 
Chicago, Ill.—July 22 New York—July 22 
Chicago City Er. Q0... . . . . . | 1001 12,000,000| 12,000,000/8 & Q., Dec. 81, 250 | 260 ||Central Crosstown RR...............| 100| 600, 000 $600,000 TX Q. 285 | 260 
Chi & South Side R. T. RR. 100| 10,828,800 10,88, 800000 es .. oChristopher & 10th Sts. RR..guar.| 100 650,000 650,0002 % Q., Oct., 175 185 
Lake 4 Elevated RR... 100| 10,000,000| 10, 000, 0 1894) M Dry Dock, E. Brdw’y & Battery RR. 100 1.200, 000 1. 200, 000 1% X G. Nov 120 138 
Metropolitan West Side Elev. Ry. . 100 15,000,000) 7,000, 000 Feb 28 1900. 34 35 9 Street Ry. Oo........ 100 45,000,000) 48, 000,000 2 „ Q.,Feb.,1901.| 16644 16634 
Met. West Side El., pfd................| 109| 15,000,000| 9,000,000) ............ 89 90 eBleecker St. & Fulton Fy.Ry.guar| 100 _ 900,000) 900,000 24 A A uly, a6 > 4 
North Chicago Street RR............| 100) 10,000,000] 6,600,000|8 X Q., Jan. 2u9 | 210 Broadway & Seventh Ave...guar.| 100| 2,100,000| 2,100, 000 27 % Q. 244 | 249 
Morth Ohicago — or rm 2 *** 190 500,000 249,900 autern 2 201 gOen.Park,N.&E. Rivers RR. guar 100 1,800,000 1,800,000 x Q. 206 210 
South Chicago Ci lway........ 100} 2,000,000} 1,608,200) ............ 108 | 109 hEighth Avenue RE...............| 100| 1,000,000) 1,X0,000| ............ 400 | 419 
West Chicago 8t. ER. Oo............ 100 20,000,000| 18,189,000) 134 % Q., Feb 100 | 301 i42d St. & Grand St. Ferry RR.guar| 100 750,000) 748,000,436 X Q. 892 | 402 
Union Traction Ry...... TEARS com |....| 1,250,000} 624.900 88 17:4 1734 || jNinth Avenue KR... ...guar.| 100 800,000 800,000) ........... 198 | 200 
Union Traction Co. ............pref.| 100| 2,000,000| 2,000,000/5 X 8. 5; 59 Sixth Artau SE: s iguar| 100 3/000,000 2,000,000) 1 N 208 20 
[Twenty-third St. R. R. Oo..guar.| 100 , 6; ,000 109 
Cincinnati, Ohio.—July 22: Second Avenue RR............ i a 100 ty 1,8 j ouo 2% d. Tany 210 — 
Oineinnati Inc. Plane Ry.......oom.| sol 1.000 O0 78. 00 ; i 2 re e $50 e a E 
Olncinnati Inc. Plane Ry. 1 50 150.000 150, 000 a vs T *Union (Huckleberrv) Ry......- 100| 2,000,000| 2,00 000| reccecesseserenes 190 2 
Cincinnati, Newport & Oov. St. Ry. 100 8 0007000 8,500,000/2 Feb. 78 76 E 88 j : 
iOincinnat! Street Ry. Oo............| 50 18,000,000 14,000,000|154 & Q., Jan. 124% 125 Newark N. J. July 22 
Mt. Adams & Eden Park Inc. Ry. 60 2,500, 000 2,200, 0014 & Q., Jan. — 12 128 Consolidated Traction Co of N. J... 100} 18,000,000) 0,000,000) | — 734) 68 
Lo . orth Jersey lway. Oo.cacesoe 000, 000 000, 0000 reves 24 
Cleveland, Ohio July 22: . United Elec. Co. ot New Jersey.. 100 504,000) 504, 000114 X A. 25316 on 
Axron, Bed. & Olev. Elec. Ry....... 100| 1,000,000| 1.000, 00034 % Jan. 48 P July 22 | 
Oleveland City AN iasd dod Ub Qus qe 100| 8,000,000 7,600,000 35 Jan. 100 | 102 Pittsburg, Pa.—July 22 
Cleveland El © By.......-.......| 100| 12.000.000| 12,000,000) 34 & Q., Oct., 80 81 Allegheny Traction Co. 50 500,000 ELI Fee 27 on 
“tee oOonsolidated Traction CO. . . oom. 50 15,000,000 2%. Jan ^ 4 
D reet 23; Consolidated i . ee pfd. 50| 9,478,850 3 %, Nov 207 2 
Detroit sons Ub Bi ATE TIER 1.300.000] 1e oes d ntral Traction Oo...............| 50| 1,500,000 1 
Fi. Wa ne & Belle Isle Ry. — e 1,200,000 — —ñ—ä'.ä "n 23 eo Poisons Traction Oo. oes Ceeeeeues 50 8,000,000 V 1 73% 164 
Es. Q9... - eoe eee eee]... | 250000 _ 250,000) ꝗͤ . 90 | 100 rDuquesne Traction Oo........... 50| 8,000,000) 5 € A. 72 123 
it El cHallway..........-.|... 1.000.000 1,000,000) ............ 25 sPittsburg Traction Co. 50 2,500,000 3 X. Nov. x E 
Wyandotte & Detroit River Ry.....| 100) 350.000 299,000 ............ 100 | 110 ||Federal St. & Pleasant Valley Ry..| 25| 1,400,000 285 %, July — 
" ; Pgh., Allegheny & Man. Trac. CO.. 50| 8,000,000 2%, Aug. : * » 
n O.-July 22 P'rtenurg & Birmingham Trac. Ry. 25| 1,500,000 1 «, Oct. 4 | 4 
City Railway Oo......-...-....00 n | 100| 1.500.000) 1,470,000 lv * Q. 140 |145 | Pittsburg & West End Ry...........| 50| 8,000,000 8 A., June 12 
dit Railway 0. . . pf | 190| 600.000 000, 000 1% X Q. 170 | -. |United Traction Oo................... eom 30 17,000,000 J'&J P N- 
Pennies Genot Ur. vw I 1,100,000) E 114 (115 United Traction Oo.................. pre | 50! 8.000, oc 0 J. & J bliala s 8 
SUnlisted. 1 EZ div. J] allsted. ¢ Full paid. (Outstanding: 1 Ez- dtv 7 
a The United Railways & Electric Company comprises In its organization the Baltimore || 9 Leased to New Orleans Traction Vomp : 7 67 on stock Me, 
Oonsol'dated Railway Company, the Baltimore Oity Passenger Rall way Company, all the b Lessed to New Orleans Traction Company at 8 * on 3 


lines of street railway operated by these companies, and also the Central lway Oo of c Leascd to Ceftral Orosstown Railroad at 8 °? k onda 
Baltimore. The pref stock of U R & K'ec Co ba» been issued in the form of income bonds. d Operating the former Met. Trac. 3 shes pese baring tees da. 


b Leased to B ston E evated Railroad Company. e Leased to 28d Street Ry for 99 yearn; | 1 to : 

e Owned by Brooklyn Rapid Transit Company.” . f Leased to Houston, West Street & Paranie 5 bet ir 8 Bliwa . 
d Leased to Brooklyn Heighta Railroad Oo., which guarantees 10% on capital stock. g Leased to Metropolitan Street Ry. at 8 & on stock until Oct. 1. 1897 : ther⸗att r 9 X d 
e Stoox owred by Brooklyn Rapid Traosit Company; road operated by Brook:yn Hts. Co. h Leased 30 Metropolitan Street Ry. for 99 ears from Jan. 1, 189%, at $215,000 per annum. 


f Stck owned by Ki County Traction Company; road Jeased to Nassau Erectric RR. 1 Leased to Metropolitan Street Railway for 1 o 
Owned by Atlantic Ave. RR and leased to Naseau system. j Leased to Met. 8t. Ry. for 99 years kran April e 1892; 6 3% first 5 years, 8 & thereafter: 
$80 per share on outstanding capital paid as rental by lessee — West Ohicago St. RR. Oo.; k Leased to Metropolitan Street Railway for $145,000 per annum. T ° 
$250 100 of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Raitwav for 18 on capital stock. 
í Controls by lesse Chicago West Division Raliway, Ohicago Passebger Railway, and || m Controlled by Third Avenue Railroad by purchase. : 
West Chicago Street Reilroad Tunnel Company. g n Dividends of 124 & yearly guaranteed by Oonsoltdated Traction Company: 

§ 85 per annum paid on outstanding capital ae rental by lersee—North Chicago Street o Controls by lease she A lleg’ny, Cent., Citizens" Duquesne, Fort Pitt & Pitvb Traction 
Raiiroed Company:; $625,100 of stook owned by West Chicagu Street Railroed Company p Leased to Consolidated Traction Company for 8 3% per annum on par value of stoc 
5 of — by Wenn . 8 1 pany; 5 % on 31,000,- || g Leased ie Fon piti Traction Company for 6 % on $8,000,000 copital stookte.: iA 

stock guaran cago Street Railway Oom lessee. É r Leased nsolidated Traction Oompany for4 & on capital stock.) — p 
~ Oincinnati 8t, Bal] wey purchased the Mt. A. & Eden Park road, assumiug 104 bonds, j] «Leased to Consolidated Trection Company for 7 on capital Gos, 
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PASSENGER RAILWAYS. | . TELEPHONE AND TELEGRAPH CO8. 


Rats and Date of 


NANE. Last Div. Bid. | Asked. 


— 


New Redford Mase,- July 22 


Union Street Railway Oc. * $860 ,000 2 X, Feb. 160 165 American Te & Tel O dee. 2 beeen oe 100 80,000,090 23,050 Jan. 
ton.Mass- July 22 Erie Tel h & Telephone Oo....| 100| ....-. we — 1 +38 .20 
Nr fon. New Rugiani Telephone Qo 10,894,600) 10,804,600 ch. Feb 
Aorthampton Street Rv.............| 100 800,000) 8, 000,4 % A., June, 170 | 178 wet iac " = 
Omaha, Neb.- July 22 New Yorg.-Juy = 
, — American Telegraph & Gable Oo... 
Omaka Street Rr. 100] 5,000,000] 8. 000. 0006 % A. and N. & | 665 ntral & South Am. Taleg. "wii E-— rv inno n 22 
m vedo Rue ERE ¢ 
Paterson N.J.-Juy 2 e Telog, . 4 S pears) 1 tested eet nS. e 
Paterson Ry. Gai cece - —— 2 100 1,260,000 1,260,000 > 54 — 5 N - Lee 100 5,000,000 4,800,000 1 
= o elg. Co..guar. 6 &. 100| 5,000,000 08 |109 
Providence, R. L- July 2? *InfernationalOcean Tel Co.guar6 '000. 3 
United Traction & Electric Qo . 100 8,000,000] 8,000,000|34 X, Oct. 109 | 110 feierte e Telephone Qo... Mod iH REM a us i 
ew York ew Jersey Tel. Oo.. T. 
Philadelphia.— July ?2 Pacific & Atlantic Teleg.. guar. 4 - tH 2 |178 
50| 2,000 1,770,000 28 24 2,000,000 - 70 
Fairmount Park Trans. Co. ..860 000, 770,0002 €, Dec. Postal 132388 Cable Co.. . 100 16,000, 000 15,000, 000 1 & Q. 
Reston Man. & F ount. 50 1,966,100| (1,966,100|25c K, July 15, 47 48 Sout’n & Atlantic Telg. Oo.guar.5 %| 25| 950.000 559.5252 95 100 
Best nvl'e, Man. & Fairm'£.6  pfd. 50) 588, 588,900 $ uly, LA TB mmerc!al Onion Telegraph Oo..| 25| 500,000 500,000 5 15 
unt Pk. & . y 50 800,000 800,000 8 * Feb. l, 26 iT estern Union Tel LO. ck is = s ’ 97,870,000 1 9074 91 
Cnion Traction 2 pd — 80,000 000 pc eot — ; 90 | 30% || Div. guar. by P I Peleg. Oo. er : " 
c on III — eee » á — .. 60 
Eero ne Passenger Hy........| 20 800,000 [192,500 gs share 45 | —- |Miscellaneous.-July 22 : 
Frank lord & Southwark Pas. ER 50| ........| [1,875,000 514 hae A—Apr. |' % 451 |American Dist. Teleg. (Phila.).....| 25/ 400,000 -..... |1% Q. 26 | 87 
fLehigh Avenue Ry. Oo.........| 50) 1,000,000) .....- | seneu enm $0 | gx Bell Teleph. Oo. (of Ganada.)....-..| 100! 8,960,000| 8,561,000|2 & B. 188 
fLom & Bouth Btreet E -- 25 ä — 2 1 000,000 A. & O. Chesapea e & Potomac Telep. Oo.. 100 1 ^ , Y 67 70 
dSecond & Third Streets Ry....| 50) 1,060,000 #771,076|\g0 share A, Mer. % — [Chiengo Telephone Co. . . . n ettet aereo: EN 200 |210 
People's Traction 66.55. TIT 50 10,000,000 16 000,000 8 * A., April, 50 .. Central Dist & Tel .Oo.(Pgh. ). 100 750 000 750 000 E A 148 150 
gGermantown Passenger Ry.... 50| 1,500,000| (572,800 50. 25 share— T 151 [Empire & Bay IE Telearane Qo. Mascot PET see E 
orem & Coates Passenger Ry. 50 500,000 15,000 0 % Jan., ` 152 Hudson River Telephone Oo.......| 109| 3,000,000] 4,000, 0001 & Q 120 |125 
18 ie, RU. MM. = 1780000 aTa —.—. 7  |sNorthwestern Telegraph Co..guar| 50 2,500,000] 2,500,000 Dv xa. 122 |125 
eo es esce 9 "v L] %% " v o ence A ele $ Usados ee 3 fut. 
iP elphia T n Oo.......'.| 50) 30,000,000! 20, 000,000 % p. sh. Oct. 95 | 9554 uthern New Eve. Teleph. Oo.... 100 8,000,000 ; dl fh 
jOniherine & — p 2 — 1,000,000 (7 6 — 58 157 ELECTRIC LIG : 2 — ~ — — 
n ass. ""-- uar.. * , t 8 y 
emerges dy E RE EE "IO LIGHT AND ELEOTRIOAL MFG. OOS. 
el bis U ass. 7 , , $7.50 share uly ~ Oe 
1 hilsdelphis & Gray's Fy. RR. 50| 1,000,000 298,650 $8.50 share July 100 — Zoston, Mass. July 22 
(Bidg« Avenue Passenger Ry...| 50| 750,000 |420,000/$12 share, July j1982,| 809 ||Fort Wayne Electric trust receipis..| ..| .. — 2 — 115 {125 
ik nusdelphia & Dart, Ry.guar. 50 200,000 $2 share July, : e .. Ft. Wayne Elec Oo. T. Sec. Series A.| 25| . ancien eves 15 | 25 
jITtb & 19th Sts. Paes. Ry.guar..| 50| ......-.| [250,000 154 34 S., July, ^ | - general Electric Co. — .. eom.| 100 40, 90.400, 000 2 X 9. Aug., 1898. | .. | .. 
{Thirteenth 4 15th Sts. Pass. Ry.“ 50 1,000,000) [885,000/$11 sh. A.,July,  |400 General Electric Oo. [new)...... 100 18, 18,276,000) 1 Q., Apr., 1901 25274 2 3 
{Union Passenger 8 50| 1,500,000) 900, 00059. 50 shre, July, 39 | 240 ||T.-H. Elec. Oo.. T. Secur. , Series C. eee iae 34 | 28 
West Philadelphia RV. . 50| 760.000 [750,000/$10 share, July 562 |268 [Westinghouse Elec. & Mfg.Co.com.| 50| .... 146,700 70 | 70% 
; Westinghouse El. & M’g. Oo. pid. 50 4,000,000| 3,990, 088 14 & Q., Jan., 7534| 76 
Rochester. N. V. — July 2? Westiughouse El. & V (g.Oo. rights. 50 11,000, 500 8,195,126| — ...... 1% 
Rochester Railway Oo. (( . .. | 100| 8, 000, 000 6,000,000) __......---- 2 | 238 |New Fork. July 22 
— Edison Elec. Ill’g Uo., New York.. 
Reading, Pa. Jun > g Uo., 100 9,188,000] 7,988,000) .... us 120 
ng Traction C0. ... . | 1,000,000| 1,000,000|4emi-an.,Jan.&Js| 24 | 26 Mison Bos, Ti A N r 100} 4,000,000) 3,000,000/134 X Oct., "ss. sd st 
MON eer aria y ccc 850,000) — 850,000 Jan., 188 | — |gleotrlo Vehicle 00.....——----00m. ..| 5... | i a 2. p 
^ Electric Ry. 1,000,000| 11,000,000| Jan., ^ General Electric Oo. [old]....com.| 100| 40,000,000) 80,490,000/2 & Q., Aug., 1898. | — | .. 
St. Louis Mo.- July 92 General Electric Oo. [new T 100 18,276,000 18,276,000 1 da E d 1901 252% 253 
Fourth Street & Arsenal Ky,...... 800.000 150,000 . | .. interior Conduit & Insulation Co... 100| 1,000,000! 1.000, 000 . 2 
ve. Ry. Co.. —— i 400,000 400,000 2 „ Dee. . ais n į Kings Oo. El. » & - Na m b... 100 2,500,000 2,500, 00 Aa & 0. 110 126 
n ö „„ „„ „„ „„ 2. i 2,400, 1 % Jan. .. eo Pittsburg, a- uly 2 
Naiional Railway go.. ri. | 2,500,000) 2,479,000 iS % Jan. * | ** || \llegheny Oounty Light Oo 
Cass Avenue & Fair Grounds....| .. | 2,500,000) 2,500,000) ".........+++ wo | oo lime nd] y iseyi d 500,000 500,000 J. & J. 168 | 172 
pad en A eee. DII SOCCER Hee eee ee a by tty yt 4 vi Vago -^ ee mela E me t a at “ee 800,000 800,000 ad pes 
u 6 5„ „„ y K 2, A 2 , Jan., ee a elp a A.— uly 22 
P 2,400,000) 2,800,000 in % Jan., „ |Igdison Electric Light Oo 100| 2,000,000 14 | 14 
People's RR. *»"**"*9*9*brsa "t 1,000,000 800,000 50c., Dec., ** m *EKlectric Storage ttery Oo..com. 1 8.500. IEEE „ [LIIIII — * 
United Electric R))yyyſ .. com. 500,000 500,000 ä 9 ＋“lr EELLEEE] 24 25 «Electric Storage Batter Co... td. 1 5.000. t... — * s5 80 
U nited Electric Ry-. eases 5 * pret. 100 1.000,000 1,000,000 8 96: Jan., 784 79 Northern Elec. Light & Power do. 880.000 —— — 7 80 
t. Louis & Suburban Ry.......-----| 100| 8 00, 000 2,500,000) .......... dm 90 93 uthern Elec. Light & Power Oo 15. K e 18 1k 
U aion Depot NBA... 100 4,000,000 4,000,000) 3 % A., July, oe ee o J ! x ~~ 000 187,500 ecce B0 = 
san Francisco, Cal. July a Msi n n 
California St. Oable KH... TTXIIILLLLL 100 1,000,000 600,006 50c. monthly. 117 119 Missis. Bison (É 1 Louis).. om e , oe 2 47 4 * 
Geary Street Park & Ocean KR. 100 1,000,000 875,000 $82.50 share, 50 20 Eddy Electric Mt ele er c CR —— — “veer III 20 21 
Market Street RY PEETETETPRTTLIITILLL 100 18,750,000 18,750,000 Q., We. per share. 614, 6844 Hartford (Conn ) Elec. Light Oo.. 100 " 850.000 s..... sere 9 12 
Presidio & Ferries |o EEN T, 100 2 550,000 23 ** essees DTIILI ee. 16 Hartford (Conn.) LA. & Power Co... 175,000 3 Hu 1 oo 
Soranton Pa —July 22 New Haven (Oonn.) Elec. Lt. Oo....| 100} 100,000| ...... . 196 
Peranton Railway . "TUTTI 6,000,000 2,500,000 " s.s... 29 ao 8 hing he ned ns de 100 1,200,000 Sn 2 * Q., Oot., 103 101 
m Scranton & Cerbondale Trac. Oo. 500,000 500,000 . 10 I .. Royal Elec. Co. (Montreal)... ... ore tented "7 |. - 11844) 120% 
m Scranton & Pittston Traction Co.. 1,060,000) 1,060,000) ͥ/ů≅é1m:— : — — 8 (Canada) Elec. Light Oo. ..| 100 1.085.000 1 i Q 1 De A 
g; rin field II- ul 2 Pelle Oaa eet d cer WR Deed .. | 100 
Springfield Consolidated By ......... 750,000) 760, 00000 - = piae: re lame. Lone 1 Hsc I dco 108 | 106 
n Aug. y à majo vote of the stockhol 
Springfield O.— July 22 „ of whizh $18,296,000 ls common and DANIL DO prefere. . 
springneld street K.... . ..... 1,000,000) 1.00, 0000 - 11 | Recently acquired the n Illumimating Oo. of Brooklyn and its constituent oom- 
Springiield, Mass.—July ?* pany, the Municipal Electric Light Oo. 
p e 4 
8 ringfeld Street EKy .--- 1. 200, 000 1,166.79 |: % A. 300 | 112 ALLIED INDUSTRIES. 
Toronto Canada.- July 22 Boston Maga.-July 22 | 
Toronto Street Ry...... — EPR 6,000,000| 8, 000, 000134 % B. 10954] 110% 
M »níreal Street Railway Oo...... |... 4.000,000| 4,000, 000 4°58. 279 2880 1 aoe : 1 pid 100 1200000 . 
Washington, D. C.— July 2 United ÉlecirioSecurities Oo.. . pid. 2 os — 1 
T 500,000 500,000 — ve 3 
spl Traction eee weer ese ee eeewee 000,000 12,000,000 s h, Oct. 103 1037 — 1 22 
. E NL E 
n "m * 652,000 “77 9 40 
deoa inanis. goj aooo Gem e (39 | 1 Seray Our Heating à Lighting Oo.-| 100 7 1 2 
1 5 1,000,400), ' 008,200,204 X Q- ~ | ~ Worthington Pump Co ... COM. 5,500,000 150 |155 
w orcester, Mass. July 22 Worthington Pump Co ----pid 1 2,000,000 us 11⁴ 
„MW oreester Traction Oo........vom.| 100) 8, 000, 000 8,000, 00 ............ — 8 35 —Ju ly 2 
Worcester Traction Co. 6 „% pfa.| 100 2,000,000} 2,000,000|8 3% 8., Feb., 197 | 108 Pura NS c 
Worcester & Suburban Street K) | 560,000) 542,500 43€ &. use 85 Tei Gas F 2 500 goo 3 |2% 
W ilk eSDAPPe, Pa. -July 22 Welsbach Commercial Oo..... com. 8,500,000 3 ^m 
DE . .. RUE M eom nr a eine 73 * 
Welsbach Light Oo., Oanada........ 800.000 41. 
* Un!iated. f Paidin. 1 Full palid. Outstanding. ? Ex-div Pittsburg Pa.— July 22 
1 Leased to Heston ville, Mao & Fairm t P fs E 7 q s 
% Oonsolidation Electric, People’s ind Philadeloble Troe 4 25 * MK D sonum, Oarborundum Mfg. esses 200,000 m 
cha'ges and all indebtedness of constituent and leased companies Men entr b: U 10 Standard Uncergroun e Oo... 1,000, 224 |225 
Traction Company. y Union Miscellaneous.- July 22 
2 emu rara pwns sl E Traction Company. “Barney & Smith Cer Oo — TUN IPS 
ease to Frankior outowar P229 * —— $ 
C Leesed 1o Eioctrie Traction Sauber Ry. assumed by Electrie Traction Co. (Barney & Smith Oar OOo. . pid. — 120 |129 
Controlled by Frankford & Sonthwark Passenger Rallway. Billia Lue poer 755 quote: ied VAN 92 
g Leased to People's Passenger Railway at $5 per share. T Consol. — Co. Bg . > 54 | 5616 
h Majority of stock owned by People's Traction Company. John "haere. ...... E SS 108 lo 
4 Leased to "nlon Traction Company. Prati W ey Oo...........com. ses £ 
„55 EIU e ic JF 
} Learned to United Traction Company at &;reptal of $10,000 per annum In 1866-7-8 -Bi 5 a "A hie 
n &. $20,000 In 1829-1900 and $30 000 per : 3 atfliwell-Bleros Oo.......,...... pid. isa 65 | 70 
dec'ared as a dividend semi-annually. annum thereafter, payable semi-annually, rental ihuwlts Belting 9 ... 800. 89 | 90 
. k Dividend of 10 ?; guaranteed by Reading Traction Company. tt, Obarlas Oar 00... morae v— — s | se 
`l Dividend of 6 % guaranteed by Reading Traction Company í =nliUsted. 


m Leased and operated by the Scranton Railway Co., formerly Sorantoń Traction Oo; 
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BONDS. 


PASSENGER RAILWAY. PASSENGER RAILWAY. 
— | Tae — Em 
FANE. uthorized.' Issued, Dae periods. | Bid. | Asked,’ NANE, thori: L| Issued. Due] periods. | Bid. | Asie 
— — E — — z : . EXC pup Re a err ̃ ͤ wu— — 9 ⁵ð S 4 
. New Oprleare La. 
Albany N. Y | Dete of Quotation— July 22 1901. — 
-July 22 1901 Oanal & Claiborne RR.. cons mig. be. $150,000 | $150,000 (1912) M. & N. ate 
Date of Quotation- July Crescent Olty RE.......... Ist mim. 6e 2 50,000 [1909 M. & N. | 109€ |... 
fhe Albany Ry. oo .Oons.mig.5e| 500,000 420,500 J. & J. | 117% | ...... Orescent Olty RR....... Cons. mig. g. 5e.| 5,000,000 | 8,000,000 1948 J. & J. | ..... s ee 
7 Ry. Gen. mtg. 56. 750,000 875,000 M. & N. |*116% | ...... New Orleans Oltv RR........ lst mtg. 66. 416,500 899,000 |1908| J. & D. | 108 113 
Watervieit pike & RR. Ist mtg. 6e 850,000 850,000 M. & N. s s tN. Orl’s City & Lake RR..1st mig. g. 5s. 5,000,000 2,599,500 |1948| J. & J. 113 
Olty Railway 6969 PES ERRA T eve? eese . . tisy 118 Orleans Railroad Oo. ee ..».Oonn. mtg. 6^. 800,000 800,000 1912 J. & J. soosse to 
— * tst. Oharles St. RR. Oo.. "n lst. mtg. fa. 800,000 75,000 190 J. 4 D. 22335 32 
tInterest ipa A —— Ry. Oo. — í 23 on wie retire New Or- 
an terest guar. eans * LI a mi L] bonds. 
Nu . Oo. 1990,000 outstanding. - 
Baltimore Md. pes York. 
Date of Quotation— Jnly 22 1901 
Date of Quetation—July 22, 1901 VERSIE Rema y 
tic Ave. (Brooki M 1,500,000 1,500,000 |1984| J. & J. a — 
United Electric By. Co..-1st mig. g. 4s | 58,000,000 | 18,000,008 M. & 8, |102 | 102 | Atlantic Ay. (Brooklyn). Magen. ig. Be , 759,000 | 709,000 |1900) M. & 100% | 1184 
“ 75 13 income 48. 14,000,000 | ............ J.&D. | T 15 ||tAtlantic Av. (Brooklyn)..Cons. mtg. 5s.| 5,000,000 | 1,966.000 |1981| A. & O. 116 
Baltimore Olfy Pass. Ry. igt mtg. g. 5s.| 3,000,000 | 3,000,000 M. & N.| ll 'dway & Tih Ave. Istcons. mtg. K. 58. 14,500,000 | 7,050,000 194% J. & D. | 198. | 128 
* Baltimore Traction OO... Ist mig. 5s. 1,500,000 1,500,000 M. EN. ' 119 120 Broadway & 7th Ave......... 1st mtg. 5a. 1,500,000 1,500,000 |1904| J. & D. | 104 108 
Baltimore Trac. Oo.Exten. & Imp. g. 68, 1,250,000 | 1,250,000 M. & 8. | 104 | ...... Broadway & 7th Ave..........2d mtg. 5s.| , 500,000 | _ 500,000 1914| J. & J. | 108 110 
Bal. Trac. Oo. No. Balto div. ist mtg. g.5a| 1,750,000 | 1,750,000 H &D. 121 | 10% way Surface............ lst mig. 5a. 112,000 | 1,125,000 1924| ...... | 115 nt 
Bal. Trac. Co. Coll, Trust,1st mtg. g. 5a. 750,000 98 ee oad way ur face. ake 2d mig. 5s. 1,000,000 1,000,000 |1905| ...... 108 106 
Baltimore Traction Co. Gonvertible 5e.| 900,000 7 22 N. & M. 102}6 | ...... Brooklyn Oity RR. C0. ist cons. mtg. 5e.| 000,00 | 6,000,000 1841 J. & J. | 116 17, 
tra] Pass. Ry. Go. Ist mtg. 66 96,000 117,000 J. J. |.. 1% Brooklyn City & Newtown..1st mig. 58. 2000.000 | 2,000,000 |1989) J. & J. |115 1 
tral Pass. Ry. Oo..Oons. mig. K. 5s. 604,000 580,000 M. & N. 119 121 Brooklyn, Bath & W. EK. RR. Gen. mig. 5. 1,000,000 448,000 1888 J. X J. 101 See 
City & Suburban Ry.. ..lst mtg. g 5«| 5,000,000 | 8,000,000 J. KD. 6 | UY Brooklyn Heights RR. lsí.mig.5e.| 250,000 | | 280,000 1941 A. K O. | 104 | ...... 
e Roland Elev., ...........1st mtg. 58. 1,000,000 | 1,000,000 M. & 8. |l |... Brooklyn, Q's Oo. & Sub’n..1st mtg 58. 5:000,000 | 8,800,000 1941| J. & J. |1U | .... 
s Brooklyn, Q's Co. & Sub’n.-isteone 5«| 4500.000 | 2,780,000 1941 M. & N. | 107 | ....t 
All of the bonds of the above Brooklyn Rapid Transit......... gold 5s.| 7,000.000 | 5,181,000 [1945| . 10894 | ...... 
companies, marked t, have been as- Bleecker 8$.& Fult'n Fer'y RR. iat mig. Je . 700.000 700,000 120 ...... ws | 100% 
sumed by the United Railways & Elec- Cent Pk. N. & E. R. RR.1si cons. mtg. 46. 1200.000 | 1,200,000 |1902| J. & D. |107 | 109 
tric Company. Central Crosstown RR........lat mtg. 6s. 250,000 350,000 |1922| M. & N. | 135 trese 
Boston Masa. Coney Island & Brooklyn RR. Ist mig.5« 800,000 800,000 1908 J. & J. | 101 108 
D. Dock, B. Bd'y & Baty R. wen. tg f B. L000,000 | | 980,000 1982 J. &D. | Uy | 190 
Date of Quotation— July 22 , 1961. Dock, E. Bd' & Baty RR. scrip 5 “ . 100,000 1.100.000 |1914| F. & A. | 102 105 
tLynn & Boston RR. . It mtg. g. be. 5,879,000 | 3,702,000 J. & D. | 114 — Eighth Av. RR. Co. Oert.indebt. 6 K. 000000 | 1,000,000 1914 F. & A. | 108 | ,... 
West End Street Ry........Deben. g. 5s.| 8,000,000 | 3,000,000 M.& N. | 104% St., Man. &8t. Nich. Av., let mig. G ,209000 | 1,200.000 |1910| M. & 8. | 1163 | 117 
West End Street Ry.......Deben. g. 1. 2,000,000 | 2,000,000 M. &8.112 | +--+ |43d St., Man. & St. N. Av..2d mig. Ine. 46. 1:500,000 | 1,500,000 [1915 J. & J. | 89 | ...... 
$81,074,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. iet mtg. g.5a |, 5000.000 | 5,000,000 | 1998 NM. 8. | 13 125 
ener semester Metropolitan BY epo PERI MES 
nd Avenue Ry.. : 5 Fa. 1,900. , . ; 
Charleston S. C. Second Avenue Ry 3 182 Arn 
- " nway Ry. (L. I. .g. d 800. Ow, . . 1 
Bate os Quotation- July 22, 1901. South Ferry RR. 8 $ 1 xat 82. 850,000 860,000 |1919| ...... | 110% 12 
Enterprise Street RE........1st mtg. 5a. 800,000 47,000 J. & Je ios [III Third Avenue RR SEC lst mte. g. 5a. 5,000,000 5,000,000 1987 J. & dis —— » 
{Oharleston Olty erm. Let mig. fe. | 850,000 eI J. & J. * |/ Twenty-third Street Ry. . . 1 mig. e.“ erea | qm 885 1900] J. J. |... 
{Controlled by Charleston Bt. Ry. Oo. Twenty-thirn Street Ry.......... Deb. e| „ 150,000 160,000 (1906 J & J. | 108 108 
Union (Huckleberry) Ry. .. iet mtg, 3. 7090000 | 2,000,000 1942 F. & A |118 | 11e 
Chicago uL N Electric RR. . 10 mig. 5a. 500.000 500,000 |1948| J. & J. 110 114 
Date of Quotation July 22, 1901. boxe. ,000 in escrow to retire gen. mig. 
Ot ecsc00905cc 80 IB 4 6,000,000 4,619,500 J. & J. 101% * 54 184,850 000 in escrow to e 
cago Loa d a ADT * 400,000 400,000 F.& A, |... | 102 |\obligations. "e eee 
r Ry. . Cons. mig. 68. 1,000,000 600,000 J. & D. 214 18552,000 in escrow to retire 1st and 20 
& So. Side R T...lst mig. g.5s.| 7,500,000 | 7,500,000 A. ko. * bonds. 
& Bo. Bide . Pee eee eee te 1,500,000 750,000 J. & J. L TE treasury, $80,000. 
Chicago Wost Div. Ry. . Ist mig 4. 4,040,000 | 4,040,000 J. & J. 1085 109 Guar. by Union By. Oo. 
Elevated RR. ist mig. f. 56. 7,574,000 | 8,781,200 J IJ. . dum Toronto Canade 
LJ W. Side Elev. Ry..lst mtg K 5a. 15,000,000 15,000,000 l F. & A. 96 9044 
North Chicago St. RR........1s¢ mtg. 5e.| 8,171,000 | 8,171,000 J.&J. |106 |... Date oj Quotation July 22 1901 
North Chicago St. RR. . . Gert. indeb. 6% 500,000 500, 000 J. & J. | Montreal 81. Ry. ..... . Ist mig. be 2,500,000 800,000 |1908 = & B. 
North Ohicago Oity Ry......1st mtg. 6a.| _ 500,000 500,000 J. & JJ. | l Toronto St. Ry. . . 18 mtg. g. % 4.880, 00 | 2,200,000 11 4 8. 
North Ohicago Oity Ry.....consol, 48. 2,500,000 | 2,500,000 M.&N.|10 |... 1$85,000 per m. single track authorized 
West Chicago P. "^ - lst mig. Ba. 4,100,000 8,969,000 M & N. — ni 9600 000 in escrow to retire 68 d { 1901 
West Chicago St. RR........Deben. 6s...| 2,700,000 700,000 J. 4A 5. 101 | 102 * 
West Ch! Bf. RR. . Con. mig. g. 56 12,500,000 | 6,000,000 198% 106% | 107 Philadelphia 
iW. Ohicago A. RE. Tunnel..1st mig 5a. 1,500,000 1,500,000 Fi& A, errr ZI 
Redeemable at option on 60 da. notice. Date of Quotation—July 22 19 
debt assumed by Ohicago W. Continental Pass. Ry. . . . Ist. mig. e 550,000 810,000 |1909| J. & J — — 
. Ry. Oo., controlling interest of Empire Pass. Ry. . . .. Ist mig. 7e| — 900,000 200,000 J. & J, — 
which is owned by W. Chicago St. RR. Greene & Coates St. Ry. Ist mig. 6 100,000 | 100,000 |1898] J. & J. e 
Oo., lessee. Lombard & 80. St. Pass. By...let mtg. 6% 150,000 — 1901| . . A 
bjeot to call after Oot. 1, 1899, a! People's Pass. Ry. . lst mtg. 7s 250,000 250,000 |1905| J. & J. — 
$110 and interest. People's Pass. Ry. .. . . . . . 2d mig. 5a | _ 500,000 458,000 1911 J. & J. 
tAssumed by W. Ohi. RR Oo., lessee People's Pass. Ry. Oons. mig. 5s | 1,125,000 867,000 |1912 M. & 8. sees 
Hint. guar. by W. Ohicago St. RR. OOo Peo le's Pass. Ry. . . Bik. trs. cert. g. 4s eo ése: 1948 323 
. a. Passenger Ry...... i , 200,000 — — 
Cincinnati O. Philadelphia Trac: O0... Gall tie a 1,800,000 1,018,000 |1917 F. & E je omm 
sialien--July % ; rteenth & 15th St. Ry....... 1st mtg. 7s- , 100,000 . 5 
Daiso) Qu July 28 1901 Union Passenger CERE ease H e e 500,000 500,000 1911 A. &O00At/ 4 
Oin. New. & Cov.8t. Ry. 1 Oon. mig · g.5s| 5,000,000 | 2,500,000 19% J. & J. | 1149 | 115 Union Traction Go.. . Col tr. 48. 29,785,000 | 29,724,976 |1945 A. 40. — 
Mt Adams & Eden P’k In..lst mig. 6 46,000 46,000 1900 A. & O. | 1087€ | 104 est End Passenger Ry....... et mig. 7e.“ en „ — | UM 
Mt. Adams & Eden P'k In... 1st 9 68. 100, 000 100,000 1906 A. & O. 114 | se. West Phila. Pass. Ry. . . I ‘tg. g.6s.| 200,000 246,000 1900 A. 0. 
Mi, Adams & Eden P’k Ino. Cons. mig. 58e 581,090 581,000 1906 M. & 8. | 10824 ‘aor West. Phila. Pass. Ry. . . ad mig. 56. 70, 000 750,000 M. &N. | e — 
der. & Oin. Bi. Ry.......-1st mtg. 88. 250,000 | 250,000 1912 M. & 8. | 13525 | 1804 | 2 The trust certificates were issued to 
[3o. Oov. — 22 ay ru AEN 400,000 400,000 18 J. & J. 4 y for the shares of the Electric and 
— ad ta relire Ini mio. bie. eople's Traction lines purchased. 
Cleveland O. us 1 : EN. is 
uot: -July 22 
Date of Quotation- July 22, 1901. Bi iu 
rmingham, Knox & Allentown...... 600,000 500,060 M. & B. » | seos 
aBrooklyn Street RR. Jo. . . ln mig. 6s.| 600,000 600,000 M. & 8. | 106 107 Central Traction Oo...............18t mig. 62. 875,000 875,000 . 
Oin. New't & Oov. St. Ry. . Oons. mig. 56. 8,000,000 | 2,500,000 J. KJ. | 118 114, Oitisens Traction Co............. lst mig. 56. 1,250,000 | 1,250,000 A. &O. | e m 
Oleveland City Cable 1 mtg. 58. 2,000,000 | 2,000,000 J.&J. |1% 106 |*Duquesne Traction Co......... lst mtg. 5s.| 1:500,000 | 1,500,000 J. EJ. eee 
eveland Electric Ry. . lst mtg. g. 58.) 8,500,000 | 1,249,000 M. & 8. 106 107 |*Fed'| St. & Pleas. Val. Jack's Run. 56. 50.000 50,000 J.&J | ee — 
umbus (O.) Cent. Ry...1st mtg. g. 58. 1,500,000 | 1,500,000 M. & N. | eeo Fed’) St. & Pleasant Valley. Oons. 58. 1,250,000 | 1,250,000 J.& J. | renee 222 
aBast Cleveland RE.......... 1st m$g.5s.| 1,000,000 1,000,000 M. K 8. 107% [Millvale, Etna & Sharpsburg. 56. 750,000 750,000 M. & N. LO 118 
Fi. Wayne (Ind.) Elec. Ry. Ist mtg. g.6s.| $00,000 an M. N. N Pittsburg. Crafton & Mansfleld. 56. 250,000 250,000 J. KJ. T 
Lorain (O.) Street y EA Ist mtg. 6e.| 00,000 200,000 J. K J. Pittsburg Traction Co............ lst mtg. 5s.| , 750,000 750,000 A. & O. | u ecce 
jst. Ry. Oo., Grand Map Ist mtg. 56. 300,000 600,000 J. & D Pittsburg & Birmingham. . . . Ist mtg. 58. 1:500,000 | 1,500,000 M. & N. 112 118 
"m, in escrow to retire bonds of Pittsburg & West End......... lat mig. 5a.| , 500,000 | 500,000 J.&J. |: | -—— 
sbsorbed companies, marked a. *Pg'h., Allegh. & Manch.....Gen. mig. 56. 1:900,000 | 1,400,000 4. 409. 
{interest guar. by Cons. St. Ky. Oo. Second Ave. Traction Oo. . . 56. 2500.000 | 3,009,000 322. 
Detroit, Mieh Sub, Rapid Transit Railway Oo..........88,| 500,000 500,000 48. | -oos 
Date of Quotation—July 22, 1901 Pro 
Detroit Oltisens’ St. RR. . It mtg. 5s.| 7,000, 8,885,000 A. &0 . 102 ann 
Fi. wares & Belle Isle Ry.. det mtg. 66. 400,000 8TT.000 A. & O. Date of Quotation - July 22 901 
Phe Detroit Ry...............1st mig. 58. 1,900, 1,800,000 J.&D. | 105 106%|| N "8 80,000 
150,000 im escrow to retire bon Í owes ewpo ires Ny... Coupon 5s , 50,000 J. & D * 
DA. Oy Ry. and Grand River St. Ry. United Trac. & Hiec. Co....1s$ mtg. g. 56% 9.000.000 | & 360 000 M. 4 8. | 116 | "i 
New Haven Conn. St. Louis. 
Date of Quotaiton— July 2 2 1801. Date of Quotation — July 22, 1901. 
Hew Iven Si. Ry........lst mig. g. 5e.| 600,008 600,000 111 Baden & Bí. Louis RR... . lst mig. 5e 250 250 
Mew Haven(Kdgewood Div.)1st-mig 5e. 250,009 250,000 J&D 111 I Oass Ave. & Fair Gds Ry. ... 150 —— 56 | 1,818,000 1,518000 122 n 162% 
Avenue lst mig, g: 68. 106,0°0 500.000 MA N 109 «s... [|Citizens Railway Co. 1st mig. 6s | 7,000,000 | 1,800,000 J&J |109 
- bester Avenue „Doben, & leo 660 $4,000 M& 8 nomp. Hts. Un. De. & Mer. Ter- I | 1 008 009 coo 009 1 J N 


With interest Unlisted With interest 
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Amount. | 
Interests 
SANB. =i Issued, periods. | Bid. - 
— HT 
St. Levis 
Date of Quetatéen— July 22 1111 1 


POTAE: . 8. 270,000 270,000 |1908| M. & N. 162 18 
inden F . Ge} 1,800,000 | 1,500.06) 1 F. & A. | 107 Ks 
Missouri ceee ccecocscccccecces] 1,000,000 700, 000 |1 M. & 8. | 105 108 

und City BRE. 00... 150 mig. 6s. 400,000 800,000 1 A. & O. 10414 1064 
3 BB, Oo.... . . . . 189 mtg. 6s.| 1, 000 125,000 1 J. &D. | .... Po 
P le’s BR. Qo............. d m e Ts. 175,000 15.000 1 M. & N. eeeese 0 
| ed A BR. Oo................Oons. mtg. 6s.| 1,000,000 800,000 |1 J. & J. Pap OU 
81. Louis & E. St. L. Hlectric..1st mig. 6». 75,000 $5,000 18086 J. & J. 
8. Louis O %% m . Sa. 2,000,000 2,000,000 1 M. & N 
‘®t. Louis & Sub. Ry.........19$ mtg. g. 88. 3,000,000 1,400,000 |1 F. & A. 
9$. Louis & Sub. Ry................Income 65s. 800,000 800,000 |...... 3 
1tSouthern N € By. . . Cons. mtg. 66. 500, 000 600,000 1 M. & N 
Taylor Avenue St. By......1st mtg. g. 6s.| 500, 000 600,000 |1 J. & J. 
Union Depot ER. Oo....1s$ cons. mig. 6a. 1,091,000 1,091,000 1 A. 4 OQ. 
l'nion Depot RE. O0. . .. Oons. mig. 6a. 8,600,000 1,787,000 1 J. & J. 
tOontrolled by 8$. Louis RR. Oo. 
Controlled by Union Depot BB. Oo. 
Controlled by Lindell Oo. 
$200,000 in escrow to retire let & 3d 
@ig. 
000 in escrow. 
000 in eacrow to retire Ist mtg. 
0 
San Francisco Cal. 
Date of Quotation— June 1901. 
o lifornia 8t. Oable RB. 120 mtg. g- Gs. 1,000,000 900,000 1915 J. & J. 
t ferries & Oliff House By. . . Ib mtg. 6. — 650,000 650,000 |1914| M. & 8. 
ceary Bt., Park & Ocean RR is. mtg.5s.; 1,000,000 671,000 19 A. & O. 
Market 8$. Oable Ry. Co.....1st mig. g. 88. 8,000,000 | 8,000,000 1918 J. & J. 
Metropolitan Ey. OO. . . e ee 18$ mig. 200,000 Dees fer %% 
lors Cable Oo..............]5$ mtg, 6s.| 2,000,000 | 2,000,000 1918 A. & O. 
Fark & Oliff House RR........1st mtg. 6s.) 850,000 850,000 |1912| J. & J. 
*Park & Ocesn RR... . . . Ist mig. 66. — 350,000 250.000 1914 J. & J. 
Powell 8t. . 188 mtg. . 700,000 700,000 1912 M. & 8. 
Jutter St. Ry. Oo...............15$ mtg. f. 56. 1,000,000 900,000 |1918| M. & N. 
+Oontrolled by Market St. Ry. Oo. 
Washington D.C. 
Date of Quoiation— July 22, 1901 
Belt By. Oo. ..... Ons mtg 66. 600, 000 450,000 1920 J. & J. 
Columbia RY veces sccsccsecvescsscsaics E mig. 68. 500,000 500,000 1914 A, & Q. 
Eckington & Soldiers’ Home, '- mig. 66. 700, 000 200,000 1911 J. & D. 
: Metropolitan ER. CO. - Goll. tr. cons. 6s.| 600, 000 500,000 1901 J. & J. 
1080, 000 in escrow to retire 1st mtg.bds. 
Miscellaneous. 
Date oj Quotation- July 22, 1901 
idgeport Traction O0. . . Ist mtg. 58./ 2,000,000 1,088,000/1928| J, 4 J. 
Boss. (N. Vb O0. .. Cons. mig. 5s. 5,000,000 848, 000181] F. 4 A. 
C 'tisens! Bt. 1 d' polis).1st cons.m.5s 4,000,000 | 8,000,000/1988| M. & N. 
Crosstown 8b. os uffalo)..1st. mig. 58. 8,000,000 | 2, 500, 00012 M. & N. 
Columbus (O.) St. Ry......15$ cons. g. de.] 8,000,000 | 2,261,000/1982| J. & J. 
onsolidated tion (N. J.)..15$ míg.5s 15,000,000 | 18,965,000|1988| J. & D. 
Crosat’n Bt. Ry. (Colu's, O.)..16t mtg.g.5es 2,000,000 ,000|1988| J. & D. 
enver City Cable Ry. .... Ist mtg. g. 60. 4,000,000 | 8,800,000/1920| J. & J. 
Denver Con. Tram’y Co.....Oon. m. g. 58. 4/000,000 0001888 ‘a & G. 
Louisville E») m ie cons. mig. g.58./ 6,000,000 4, 81, 0001990 J. & J. 
Minneapolis St. BEy..lst cons. mtg. g. 56 5,000,000 1. 080,000 1919 J. & J. 
! No. Hudson . ny. N. J. O ope mig. be! 8,000,000 | 2,878, 0001928 J. & J. 
o. Hudson Oo. Ry. (N. J.) .. 2d mig. be.| 650,000 550, 000 1928 M. & N. 
No. Hu n Oo. By. (N. J.)... De . 66s. 500,000 489,000 1902 F. & A. 
Paterson (N. J.) Ry-......Oons. mtg. g-6s.| 1,250,000 | 1,000,000/1981| J. & D: 
Bochester (N. Y.) Ry............15$ mig. 5s, 8,000,000 | 2,000,000/1980| 4. & O. 
Bt. Paul Oi Ry... Oons. g. bs. 5,500,000 4,298,000 1987 MES 
St. Paul Oity Ry......................Deb. g. 68. 1,000,000 1. 000, oo 1900 ↄ  °°7"*" 


000,000 in escrow to retire Ist and 
5 bds. 


. O. AN Oo. 
1783956 0 ros ved to redeem prior liens. 
t19030,(00 in escrow. 


*With i.e 
ELEOTRIO LIGHT AND ELEOTRIOAL MFG. COS 
— —— — Eee eee 


Boston, Mass. 
' Date of Quotaticn— July 22,-1901. 


ware Gas L4. Co.. .. Ist m. 5a, g. 800,000 800,000 |...... J. & J. 106 108 
Edison Elec. Illuminating Oo., Boston. 2,026,000 8 Quar. 157 ` 
General Electric Oo.. gol coup, deb. 6e.. 10,000,000 8,750,000 1923 % 116 ose 

s a io 1901 
Date of Quetation—July 22 19 
Alle heny County Light Oo. cues: *. 88. 500,000 Ld d 0 1911 J: & J. 110 TT 
Westinghouse Elec. & Mfg. Oo. Scrip 66. 196,570 petted. doe M.&8. | .... | ..... 
Miscellaneous.—(July 22 1901.) 
Edison El. Illg. Oo. (N. York) Ist m. 5s.. | 4,812,000 | 4,812,000 1910 109 | ...... 
Edison El. Ilg. Oo. (N. Y.) con. m. g. 5s. | 15,000,000 2,188,000 |1998] ...... 124 e 
Edison Elec. Illg. Oo. ror) pereas 5,000, 000 5,000,000 |1940|  ......... 122 124 
Edison Electric ht (Philadelphia) .. 2,000,000 833 dates n 60 x28 : 
Kings Co. Kl. Lt. & Pow. Co.1st mtg. 5s.| 2,500,000 TP 1987| A. & O 1 10 
Kings Oo. El. Lt. & Po. Co. pur. money 6e 5,176,000 OUT 1997 A & O 120 123 
Milwaukee El. Ry & Lt. Co. Ist con. $ 58. 8,000,000 „„ F. & A. 102% ůB 
United Elec. Light & Power CO(N. Y.)..| 5,000,000 REOS EUR \bosess 55 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 164@17c.; Lake, 17@17 Ke. 
casting, 164,@16c. 
Investors are reported buying the New York traction stocks at going figures. 


The gross earnings of the Chicago Union Traction Company for June in- 
creased $60,000. f 


The Chicago Board of Review threatens to tax the Chicago Edison Company 
ona valuation of $10,500,000, against $2,750,000 last year. 

It is rumored that George Gould and E. H. Harriman will ultimately bring 
about an alliance between the elevated lines of Manhattan and Brooklyn. 


The stock and bonds of the Detroit United Railway Company will shortly be 
increased to a total of $100,000,000. The stock now amounts to $12,500,000 and the 
bonds to $11,000,000. 


American Hailways interests deny that there is any intention of resuming 
negotiations looking to consolidation with the Electric Company of America, 
or that better terms are to be offered the latter. 


The New York, Westchester and Connecticut Traction Company reports for 
the quarter ended June 30: Gross earnings, $2,012; operating expenses, $2,181; 
fixed charges, $59; deficit, $258; cash on hand, 2207; profit and loss deflciency. 
$452,068, 

The Consolidated Traction Company, of Pittsburg, reports a surplus of $26,- 
252 for June, an increase of $11,877, compared with the same month last year; for 
three months ended June 30 a surplus of $40,294 is shown, a comparative gain of 
$19,459. 

The Midd letown-Goshen (N. Y.) Electric Railway Company reports for the 
quarter ended June 30: Gross earnings $12,106; operating expenses, $10,322; other 
income, $134; fixed charges, $159; net income, $1,729; cash on hand, $1,460, profit 
aud loss deficiency, $5,221. 

The directors of the Metropolitan Elevated Railroad Company of Chicago 
will meet the first week in August for the purpose of declaring the semi-annual 
preferred dividend While the directors will not anrouncethe amount to be de- 
clared, it is generally expected that it will be 2 per cent. 

The following are quotations for some of the industrial stocks not quoted else 

where: Electrical Lead Reduction, 1 31:21; Electric Boat, 17819; Electric 
Vehicle, 608; Tel. & Tel. Company of America (full paid), 436!/; Electric 


Company of America, 4@6; National Carbon, 1634 @ 17. 


Insiders, according to the Philadelphia Stockholder,” are accumulating 
General Electric, but comparatively little is offered. Vague rumors of the re-ad- 
justment of the company’s capital are still heard, but nothing definite has yet 
been done. Wagers are made that the stock will sell at 300 before January 
1 next. 


The largest mortgage ever filed in the Rochester Clerk's office was filed on the 
19th inst. The mortgage was executed by the Buffalo, Niagara Falls & Roches- 
ter Railway Company, and is for $5,500,000. It covers the entire assets of the 
road, including everything of a tangible nature. Sutro Brothers of New York 
City, bankers and brokers, are the mortgagees. The money will be used to build 
the road, work on which will be started immediately. 


By the action of the directors of the New England Electric Vehicle Company 
in declaring a dividend, on July 17, of $2.50 per share to stockholders, the com- 
pany is formally dissolved. As the par value of the stock was $10 per share, the 
dividend is one of 25 cents on the dollar. The total amount of the dividend will 
be about $562,000. The number of shares outstanding was 225,120. If ali had been 
paid for in full the dividend would be $502,800. The books of the company closed 
on July 23, 

Thomas A. Edison has purchased a mill near Orange, N. J., for the manufac- 
ture of electric storage batteries under his new patents. It is stated that several 
prominent capitalists have become interested in the $1,000,000 company which 
Edison hes organized, including President Schwab and Director Gary, of the 
U.S. Steel Corporation who it is said have $50,000 together; H. Mck. Twombly 
$200,00^; and Samuel R. Callaway a smaller amount. Only $300,000 of the $1,000,- 
000 stock has been issued to anyone outside of Mr. Edison and & few of his close 
friends, the $300,000 being given as tonus to the subscribers for the $500,000 
bonds. 

The Philadelphia “Stockholder” believes that a deal of some character involv- 
ing the Electric Storage Battery Company is on, and says there is a persistent ac- 
cumulation of the stocks by strong houses. Natureof the supposed deal is, how- 
ever, unknown to the general public. Rumors, which are always plentiful, but 
not always reliable when a movement is on, have it that either General Electric 
or Westinghouse people are seeking control. The Storage Battery stocks are sell- 
ing at less than one-half the price at which they were eagerly bought by the 
Whitney contingent at a time when they were making no dividend returns. The 
company is now a regular quarterly dividend payer, and is doing a profitable busi- 
ness. Recent buyers of the stocks confidently predict that prices will shortly cross 
100. There is no doubt, whatever the nature of the deal is, that a good deal of 
both common and preferred stocks, formerly held by lighter weights, has found 
lodgment in strong hands. Referring to dividends, it will be recalled that the 
company recently paid 14% per cent., quarterly, on both issues, being the second 
at the 5 per cent. rate. This is equivalent to an annual outlay of $515,750, there 
being $11,875,000 common and $4,500,000 preferred outstanding. Earnings for tl.e 
first half of the current year are stated to be largely in excess of the rate now 
paid. For the year ended December 31, 1900, the net income was officially given 


| as $1,317,365, 
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EDITORIAL NOTES. 


In the issue of ELECTRICITY 


The Accident of July 24, we referred in 


to the these columns to the fact 
Brooklyn that the Brooklyn Bridge 
Bridge. was undoubtedly overloaded. 


That our surmise was correct 
was proven on Thursday last by the 
breaking of a number of the suspension 
rods, which necessitated for a short time the 
stopping of heavy traffic over the structure. 

When the Brooklyn Bridge was first built, it 
was intended primarily to carry foct passen- 
gers and heavy trucks, but as the years rolled 
by cable cars were first added, then electric 
cars, with the result that at the present day 
far more is exacted from the bridge than was 
expected by its famous designer. That such 
is the case may be inferred from a reported in- 
terview with Mr. Washington A. Roebling, 
who said: 

„If the bridge had been properly treated I 
think there would have been no trouble. The 
bridge is frequently blocked by the trolleys 
getting out of repair or the elevated trains 
getting into trouble. 'This, of course, means 
the concentration of great welght on thestruc- 
ture." 

The recent trouble is claimed to be due in 
part to the variations in temperature, which 
caused contraction and expansion. Mr. John 
Bernard Walker, a bridge expert, is reported 
as saying: 

„The breaks were due to the rusting of the 
pins of the suspenders in the bearings which 
fastened them to the bottom cord of the 
truss. The consequence of this rusting was an 
enormous frictional resistance to the turning 
of the pins in the journalsin harmony with 
the oscillations of the suspenders. The direct 
effect of this friction was to produce a heavy 
cross binding strain upon the suspenders, 


which was muchaggravated by the fact that 


these strains were continually reversed as the 
truss structure moved forward and backward 
in sympathy with temperamental changes and 
the movement of theliveload. It wasonlya 
matter of time when crystallization of the 
metal set in and the suspenders gave way.” 
That electrolysis played no part in the 
breaking of the rods in question is shown by 
thefact that their position precluded the possi- 
bility of there being present any moisture or 
salts. This view is held by Mr. Edward R. 


Knowles, the well. known électeicál expert, 
who gave it as his opinion that the accident 
was of a purely mechanical nature. 

In any case the breaking of these rods should 
Serve as a warning and should lead to a careful 
investigation of tlie stresses and strains that 
the bridge is at present subjected to. If the 
factor of safety is then found to be materially 
reduced, steps should be taken to strengthen 
the structure or arrangements made for a more 
even distribution of the train weights. 

x k N 
The fact that the coal sup- 


A New ply of the world is limited 
Artificial and may not last more than 
Fuel. a thousand years or so has 


stimulated inventors to seek 
some equa!ly good and economical substitute. 
The latest aspirant for honors in thisdirection 
is a resident of Wilmington, Del., by the 
name of Morrow. This gentleman is an expert 
chemist, so it is claimed, and has devoted 
years to the study of the subject. Asa result 
he has perfected an artificial fuel which, ac- 
cording to a daily paper, will revolutionize the 
heating business. 

This fuel is composed of about 90 per cent. 
of common earth. For domestic purposes Dr. 
Morrow thinks ordinary earth, such as is found 
in back yards, is preferable, while for high 
draught fires, such as locomotives, steamships 
and those in central stations, fuel made of 
clay is preferable, as it hardens better. To 
the earth is added about 3 per cent. of coal 
tar, aS a protection from the weather. With 
the coal tar in the fuel it can be exposed to 
rain for any length of time without being 
damaged. Dr. Morrow has pieces of his fuel 
that have been in water from two to three days 
without being impaired. <A trifle of sawdust 
is added, although it is not necessary. Itis 
merely added to the fuel for domestic use 80 
that it will burn out and make the fuel 
porous. 

'To these parts is added thesecret compound, 
whicb, Dr. Morrow says, ‘‘ I have back of my 
ears, and I will keep it there until somebody 
pays me for it." 

The fuel with which a demonstration is said 
to have been made was manufactured in a 
hand mould in Dr. Morrow's laboratory. It 
was in the shape of small bricks. Each 
weighed three ources. When placed on a fire 
they burn with an intense heat. According 
to the experiments the artificial fuel under an 
ordinary draught such as used in houses will 


o0 


burn from four to six hours Urder a forced 
draught it will last from two to four hours 
longer than coal. 

Another point in favor of the fuel is that it 
throws off no smoke, gas or vapor. When first 
placed on a fireit takes about ninety seconds 
for the coal tar in the bricks to be consumed, 
and after that there is not the slightest odor, 
but the fire burns intensely with a small blue 
flame. 

As to the cost of manufacture Dr. Morrow 
has made what lie considers a liberal estimate. 
With earth costing practically nothing. and 
coal tar very cheap, there remains but the 
secret ingredients, which, according to the in- 
ventor, are inexpensive staple articles. Dr. 
Morrow, in his estimate of manufacture, has 
figured the cost of a plant, the cost of hauling 
the dirt, a big interest on the invested capital, 
and says the fuel can be easily manufactured 
for 50 per cent. less than coal now costs. 

If such is the case the new fuel will be wel- 
comed by central station managers the coua- 
try over. Unfortunately, we have heard before 
—fora very limited time—of wonderful new 
artificia] fuels. 


* NX & 
A perusal of the oficial 
table of exports for the 
past two years shows 
that Italy is quite au 
important market for American electrical 
manufactures. During the fiscal year 1900 the 
exports of electrica] machinery to that coun- 
try amounted in value to 565, 108, being a de- 
cline from those for the previous year, when 
the exports were valued at $79.450. This de- 
cline, however, is more than made up in the 
shipments of instruments and apparatus for 
scientific purposes, including telegraph, tele- 
phone and other electric apparatus, for the 
fiscal year 1900, the total shipments amount- 
ing to $124,966, against $18,889 for the previous 
fiscal year. 

The great mistake of many American ex- 
porters lias been to consider Italy as not worth 
dealing with directly. It should be remem- 
bered, however, that Italy has certain indus- 
tries which necessitate the use of much mate- 
rial and many tools. Among other things that 
are made and exported are all kinds of engines, 
boilers, motors, electric machinery, etc. 
Therefore, if American houses wish or expect 
tosupply Italy, it would be advantageous to 
deal direct and not, as too often heretofore, 
through some other country. 'lhe custom of 
giving to some European house the control of 
the whole of Europe, or to one country the 
control of another, is not always beneficial. 
Paris, Berlin or Brussels cannot successfully 
supply Italy with American goods, as Italy is 
a diticult market to deal with, and, in addition 
to the extra trouble, Italians refuse to pay 
double freiglit rates and duties. 

The selection of agents is very important. 
They need not necessarily be Italians, but they 
must be men who understand the goods they 
are required to handle, and know the business 
customs of tbe country, and are capable of 
pushing their articles in the right direction. 
The agent must sell and be up-to-date, but be 
must also obtain the concessions from the 
American exporter that he gets elsewhere. 

'The business men of Italy were much im- 
pressed with the excellent manrer in which 
American manufactures, especially electrical 
manufactures, were exhibited and explained at 
the Paris Exposition. The trouble, care and 


Our Exports 
to Italy. 


ELECTRICITY. 


courtesy there shown are just as necessary in 


the narrower sphere of a manufacturer dealing 
with his agent, or of an agent with his cus- 
tomers. 

Under the provisions of the Italian tariff 
law, dynamo electric machines weighing more 
than 1,000 kilograms pay a duty of $3.09; those 
weighing 1,000 kilograms or less pay $4.83. 
Electric storage batteries are dutiableat $1.54. 
while detached parts of dynamo electric ma- 
chines are subject to duty at the rate of $4.85 
per quintal. Electric wires and cables, formed 
with one or more metallic conductors, no mat- 
ter how covered with textile material and 
varnished, also with gutta-percha or india- 
rubber, pay duty at the rate o* $11.58 per quin- 
tal. dlectrie cables, including submarine 
cables, are dutiable at the rate of 95.79 per 
quintal. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

Du. HeENKY PrRircneTtT, superintendent of 
awards at the Pan-American Exposition, has 
announced as jurors in the department of elec- 
trical exhibits: Carl Hering, chairman; F. B. 
Crocker. A. V. Abbott. D. C. Jackson. W. S. 
Franklin, W. S. Barstow. W. E. Goldsborough. 
A. E. Kennelly, Henry S. Carhart and William 
L. Putfer. 


— —— 

LAST week the London County Council voted 
to send a tramways manager and an electrical 
engineer to the United States to investigate 
street railways, especially the ‘‘shallow under- 
ground lines ’’ of the Boston system, which it is 
proposed to copy there. 

—— 

Tuk Fair Haven and Westville (Conn.) Rail- 
road Company has installed an electric patrol 
at the Meadow Street car house, which is un- 
doubtedly of a great deal of value in the quick 
response to emergency calls to repair damages 
to the electrical equipment of the road at any 
place and at any time of the day or night. 

— i — ——. 

THE city of Moscow, Russia, is making use 
of ozone for sterilizing its water supply. 'The 
puritication of the water in this way issimply 
a development of and an improvement upon 
the ordinary aeration of water by means of at- 
mospheric air. The air, before coming in con- 
tact with the water, is subjected to a series of 
electrical discharges which convert the oxy- 
gen fromdiatomic oxygen to triatemic oxygen, 
which is ozone, and is remarkable for its power 
of oxidizing organic matter including the 
bacteria in water. The cost is put at $6.25 for 
each million gallons, or in large plants even 


less, 
—— € «i —— — — 


Ir is understood that the electric railway 
between Le Fayet and Chamonix in Switzer- 
land was opened on July 25. 

— — — 

THE Hamburg-American liner Deutschland, 
which is the biggest mail steamer afloat, pos- 
sesses a very complete installation of electric 
light and power, the handiwork of the Allge- 
meine Klectricitits-Gesellschaft of Berlin, says 
“Lightning,” London. By subdividing the gen- 
erating plant and arranging the circuits for 
feeding from more than one source, every pre- 
caution has been taken against failure of the 
supply. Altogether some 2,550 glow lamps 
and 23 motors have been installed: and the 
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generating plant comprises five steam dyna- 
mos, three being of 80 kw. capacity each, and 
the others of 45 kw. Four of the sets are 
placed behind the main engine room; but the 
fifth, one of the larger sets, is situated on the 
main deck, above water level, though it is 
easily accessible from the engine room. "Thus 
should any accident flood the lower part of the 
vessel, there would still be light at a time 
when it would be badly needed. The main 
circuits are three in number, namely: the 
pilot lighting circuit, which feeds all signal 
lamps and those essential for safety and for 
the running of the vessel, for instance, lamps 
in the engine and boiler rooms; the general 
lighting circuit whieh supplies the remaining 
lamps; and lastly, the power circuit. Since 
July last year the plant has been in continu- 
ous Operation without a breakdown. 
— 2 — 

MARCONI's Wireless Telegraph Company. 
Limited, has brought suit against Frederick J. 
Cross, manager of the Inter-Island Telegraph 
Company in the First Circuit Court at Hono- 
lulu. II. I., for $5.500 and £500 sterling. which 
the company claims is due it as the second 
pay nent of $11.000 for installing the system of 
wireless telegraph now in operation between 
the various islands of the group from Oahu to 
Hawaii. The company, by its attorneys, Kin- 
ney, Ballou & McClanahan, states that on 
October 31, 1899, .the plaintiff and defendant 
entered into a written agreement. The name 
of their corporation was then the Wireless 
Telegraph & Signal Company, Limited. which 
was changed later to Marconi's Wireless Tele- 
graph Company. 

— ——»-9-.4»— —- 

ACCORDING to advices from abroad an Ital- 
ian by the name of Olivetti has lately placed 
on the market a device for protecting electri- 
cal instruments. which consists of a silver 
spring connected to one of the terminals. 
When the pointer of the instrument passes the 
maximum reading it presses this spring 
against a small stud connected with the other 
terminal, so that the instrument is short-cir- 
cuited. 


—— 228 U— 

Tux engineers of the Canadian Pacitic Rail- 
way are now studying means of utilizing the 
enormous water power that is within reach of 
the road where it crosses the Rocky Mountains. 
It is with the greatest ditliculty that the trains 
of the company are drawn over the mountain 
ridges by steam locomotives, it being neces- 
Sary in most cases to break tbem in two and 
add a “pusher” engine to each section. This 
is not only an expensive system, but it is slow, 
and it is understood that plans for installing 
electricity instead have progressed so far that 
contracts for the requisite plant are soon to 
be signed. 


— e 

L. GREATSINGER Of the 
Brooklyn Rapid Transit Company bas ap- 
proved of the plans for the erection of 
emergency stations in various parts af the 
territory covered by the extensive trolley and 
elevated railroad systems. The stations will 
be of a uniform height of two stories, 31 feet 
wide and 75 feet deep, and each will have an 
emergency crew of tive men, horses and appa- 
ratus. ‘The first station will be In Flushing 
avenue, between Nortrand and Marcy avenues. 
Work on it has begun and the station will be 
completed before the close of the year. ‘I'he 
second station will be at Coney Island, and the 
third at Ridgewood. Mr. Greatsinger says that 
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when the emergency stations are io tun opra: 

ion all mishaps on the line will be attended 

to much more promptly than at present. 
——— 

Tak American Electro-Therapeutic Asso- 
ciation will hold its eleventh annual conven- 
tion in Buffalo, on September 24, 25 and 256. 
Its headquarters will be at Hotel Niagara, 
and its place of meeting, at the armory of tbe 


14th regiment. 
———— — 


BETWEEN the steamship Kaiser Wilbelm 
der Grosse of the North German Lloyd ling, 
and the Cunarder Lucania a successful test 
of the operation of the Marconi wireless tele- 
graph System was made on the afternoon of 
July 27, in the water of New York harbor. 
The Lucania sajled for Liverpool at one 
o'clock in the afternoon, while the Kaiser Wil- 
belm der Grosse remained berthed at pier 5], 
North River. For more thanan hour the two 
vessels were in constant communication with 
each other, and until the Lucania passed out 
of the Narrows there was no difficulty in read- 
ing her sigpals. 

— 28 — 


NEw street car fenders that fend are in 


great demand, and many minds are turned, in 
nventive bent, to discover the reai thing in 
this respect. Mr. Philip Trudell, of Toronto, 
Ont., bas been working on a fender which 
promises well. The ‘feature of his fender is 
that the front part of it is divided into two 
parts, hinged together, so that when it meets 
an obstruction, the outer part automatically 
drops on the rails, catches the obstruction 
and brings it onthe fender. In conjunction 
with this is an automatic sand sifter, which 
works with the hinged fender and aids in 
bringing the car to a sudden stop. 
— — — 

As electricity is rapidly assuming its position 
as leader of the methods of propulsion, a 
scheme is being put underway whereby Buffalo, 
Albany and New York shall be connected by 
au unbroken line of rails and wires across New 
York State. Eventually it is probable that 
Boston will be the eastern terminus of the 
System. Beginning at Buffalo, that city will 
8000 be connected with Rochester by the 
Buffalo, Niagara and Rochester Electric Rail- 
way, which will follow the line of the Ridge 
Road. Later it is understood that the Buffalo 
and Williamsville road, which is building its 
line to Batavia, will throw out an extension 
to Rochester. 

— 1 —— 

THE methods at present employed in the 
process Of tanning hides are remarkably 
lengthy, says the London ‘Electrical Engi- 
Deer." and include circulating the tan liquor 
80 that fresh portiqns are continually present- 
ed to the hide, forcing the liquid through the 
hide by pressure and using strong aqueous ex- 
tracts of tanning materials The ''Electro- 
Chemist and Metallurgist’’ describes one or 
two processes by which it is sought to attain 
the rame object by passing a current of elec- 
tricity through the vats in whiqh the hides 
are suspended. One of these is, Groth's process, 
Which. it is said, has been found to shorten the 
time of tanning to a quarter of that required 
when no current is used. In this device the 
tan liquor is contained in a tank in which is a 
frame carrying hides, and capable of being 
moved to and fro, or rotated so as to bring the 
hide continuously into contact with fresh 
liquor. Copper electrodes are placed at the 


side of the tank. For a vat holding 1,590 gal- 
lons à current of not more than four amperes 
is used. The current density is not more than 
one-tenth ampere per square foot of transverse 
section of the vat. With this mild stimulus it 
was found that the rate of tanning was 16 
times as fast as when the hides were simply 
immersed in the tan liquor and allowed to be 
stationary, and four times as fast as when the 
hides were moved and no current passed. 
— — 

Ir has been suggested that the general 
introduction of electric railways in the country- 
side will eventually arrest the tide of country 
population flowing towards the cities. The ad- 
vent of the steam railways had no such effect. 
On the contrary, it made the cities more 
accessible to country residents, contributing 
greatly to the growth of the immediate envi- 
rons of the cities. The electric lines will re- 
lieve the isolation of country livipg, and prov 
a great boon to farmers, but that they wil 
check the growth of the towns and prevent the 
denudation of the rural countries is improp- 
able. The next census ought to throw some 
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BY FRANK C. PERKINS. 


So much has already been given in the col- 
umns of ELECTRICITY in reference to the 
details of constructions, wiring and illuminat- 
ing effects of the Electric Tower at the Pan- 
American Exposition, that it would be super- 
fluous to attempt any detailed information at 
this time. The illustration produced on page 
315, of ELECTRICITY of the issue of May 22, was 
the latest scene at that time, giving the elec- 
trical effects at night. The accompanying 
illustrations Figs. i, 2 and 3, however, show 
the marvelous beauty of the fountains, basins, 
und statuary by day and the Same view by 
night, since the completion of the fair. The 
first scene, Fig. 1, shows the Tower in the dis- 
tance from the Esplanade, taken during a 
crowded day. The illustrations, Figs. 2 and 3, 
show the artistic grouping of the lights and 
the fountains playing with the projector oper- 
ating upon the water gushing from the niche 
from the tower. . 


Fig. 1. 
Electric Tower from Esplanade, Pan-American Exposition. . 


informing light on this question. The rapid 
improvement of city districts at some distance 
from the business quarter since the introduc- 
tion of the electric street railways, and the re- 
markable increase of suburban settlements 
sooner or later to come within the limits of 
the neighboring city. show that cities have 
reaped great advantages from the new method 
of street transit. Tne trolley lines rapidly 
extending. Into the country in every direction 
are so many new pathways to the great towns. 
The tendency of the people to herd together 
in villages, which develop into towns and 
cities, has been noticed for hundreds of years, 
and the tendency seems to increase with im- 
proving means of communication. 
——̃ — 


WE desire to acknowledge with thanks the 
receipt of a neatly gotten up dating stamp, 
sent us by Baker & Co., of Newark, N. J. This 
little piece of mechanism cannot fail.to prove 
extremely useful. 


Much criticism is heard from every side on 
account of the slowness in getting the Electric 


‘Tower fountains and water effects in operation 


at night with the beautiful color effects possi- 
ble with the hundred or more searchlights and 
projectors under the fountain basin for this 
purpose. 

The Electric Fountain at the lake front Asin 
operation nightly and is very attractive, many 
features of which are new and interesting, and 
will receive further attention later when it is 
hoped to illustrate the fountain when in 
operation. 

The exhibit shown in the accompanying 
illustration, Fig. 4, is that of the American 
Electric Telephone Company of Chicago, Ill. 
It is located on one of the center sections of 
the Electricity Building on the side toward 
the Klectric Tower. The pavilion is artisti- 
cally decorated, having Corinthian columns, 
and built in Colonial style. A large number of 
telephones are shown with the various switch- 
boards and devices marketed by this firm. The 
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standard power board with central energy sys- 


tem is particularly interesting, and is fitted 
with ammeters, voltmeters, switches and cut- 
outs required for proper manipulation. The 
current is supplied by a Roth motor generator, 
receiving a 500 volt direct currentat 3 amperes 
and delivering a 25 ampere current at 60 volts 
potential. 

Many types and designs of instruments are 
shown by Mr. S. J. Bear, general Western 
agent, who has charge of the exhibit. All 
readers of ELECTRICITY visiting the Fair are 
cordially invited by Mr. Bear to inspect their 
various devices if opportunity affords. 
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MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—III. 


BY W. H. WAKEMAN. 


If a flange union is leaking steam and there 
is good reason for believing that the packing 
is not held as tightly as it might be, it is very 
natural for an engineer to seize a wrench and 
try to tighten up some of the nuts, without 
waiting to shut off the pressure. This is a dan- 
gerous practice, for as soon as one nut is 
screwed down more than the others, that bolt 
js subjected to more than its share of the 
stress, and sometimes it will give way under 
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Fia. 2. 
Day Scene of Completed Electric Tower, Pan-American Exposition. 


The scenes for the next issue will be a grand 
view of the Central Court, south from the top 
of the Electric Tower, the completed Mines 
Building, and a bit of nightscenery at the 
Propyl:va. 


d uere. 
Value of Electric Roads. 

Sir Hiram Maxim, speaking in London on 
July 26 at a meeting of the Maxim Engineer- 
ing Company, said electric railways were revo- 
lutionizing American city life and property 
values, whereas Great Britain was deplorably 
behind in the matter of electric traction, 
which has spread out populations and miti- 
gated some of the greatest evils of modern 


cities. He also asserted that light electric 
roads were capable of 120 miles an hour; that 
their construction was perfectly practicable, 
and that their cost would be cheaper than that 
of the present steam lines. 


the abuse, the consequence of which is that 
the others are in turn caused to carry more of 
a load than they were intended for, and there 
is danger of the entire joint failing. Some of 
our plants are run for so many hours per day 
that it is difticult to find time to shut off 
steam and make repairs, butit is better to let 
the packing blow out of a joint than to run 
the risk of taking human life by screwing nuts 
up under a heavy pressure. 

The cast-iron doors inthe rear wallofa tubu- 
lar boiler setting are usually made so tbata 
slight pressure from the inside will blow them 
open. The object in making them 50 is to al- 
low a kind of safety valve action when the hot 
gases burn so fast that they explode (to use a 
common term), and it is a good idea to have 
such a vent, because without it some of the 
setting would surely be damaged sooner or 


later. Where the rear doors do eee easily, 
the furnace doors are sometimes thrown open 
quickly, and this is neither safe nor pleasant 
for the fireman. Itis a bother to shut these 
doors occasionally, or to be unable to make 
steam when they are open, and not know 
what the matter is, still it is not a good plan 
to fasten them so that they cannot open 
easily. 

When engineers are being examined for ad- 
mission into englneering societies, they are 
sometimes asked the following question: 
“ What are the first duties of an engineer, on 
taking charge of a steam plant that he is not 
familiar with?" The reply usually is that he 
should become thoroughly acquainted with 
the engines, boilers, pumps, etc.,as soon as 
possible. This is proper, but I sometimes 
think that it would be well to study the pe- 
culiarities of the owner, or the superintend- 
ent in order to know how to manage the 
"boss" as well as to manage the machinery 
that be owns. More than one good engineer 
has failed to hold his position because he neg- 
lected to do this, and others should profit by 
their example. 

It is necessary for an engineer to feel of the 
crank pin of bis engine while in motion so as to 
know whether itis heating or not, and there 
is some danger of getting hurt while so doing, 
but if it is done right this danger will be re- 
duced toa minimum. I have seen an engineer 
Stand opposite the end of the crank shaft and 
catch the pin as it was at the highest point of 
itstravel, but it appears to be about the worst 
plan that can be adopted. It is much better 
to stand just beyond the farthest point it 
reaches, and hold the hand so that the pin will 
pass across it, for there is little danger in such 
a course, even with a high speed engine. This 
refers to the side crank type, but it may be ap- 
plied to the center crank kind by letting the 
Strap wipe across the hand instead of the head 
of the pin. 

Every engine should be fitted with a good 
Right feed lubricator, so as to put cylinder oil 
in drop by drop, butit should also be furnished 
with asmall hand pumpso that ifaglass breaks, 
or the lubricator fails to work from any other 
cause, it will not be necessary to shut down 
the engine for lack of oil. The art of making 
lubricators has reached a degree of perfection 
which makes them almost positive in opera- 
tion, and there is little danger of their being 
broken, but it is the unexpected which some- 
times happens, and when the engine has been 
shut down for afew minutes the cost of lost 
time will equal thecost of a pump, and in such 
acase the money goes without providing the 
pump. If it is secured in advance, when the 
lubricator is disabled there will be no inter- 
ruption of the service and the prevention will 
prove much better than a cure. 

When three or four heavy belts lead otf from 
a shaft in one direction, it brings a strong pull 
on the bearing, which will create excessive 
friction and wear out the boxes rapidly. The 
careful engineer or millwright will avoid this 
as much as possible by having the belts lead 
off in opposite directions, so that the weight of 
one belt will offset that of another, and thts 
relieve the bearings of much stress. It is not 
always convenient to do this, and while trying 
to overcome the difficulty an engineer invented 
the idea of locating a crescent shaped magnet 
as near to a pulley as possible, so that its at- 
traction would counteract the pull of the helt, 
If it could be arranged so that one would just 
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offset the other, it might work well, but I have 
never heard of its belng accomplished. 

I wish to suggest that whenever a steam 
user contemplates buying a new and untried 
kind of boiler, he should pay particular atten- 
tion to the means provided for keeping it clean. 
A boiler may be safe under a high steam pres- 
sure, and it may be capable of developing 
much more power than its rating calls for, but 
if it cannot be easily cleaned it will not prove 
successful, for although it may show very good 
results when new which means when it is 
clean, it willsoon become coated with scale, 
and therefore will not be economical in the 
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causing much back pressure, but this cannot 
be known until the indicator is applied. The 
result of this is that the engine labors, the ma- 
chine that it runs is not kept up to speed, and 
the whole arrangement is unsatisfactory. 

— —— — 


ON A FORM OF ARTIFICIAL SUBMARINE 
CABLE.* 


BY AUGUSTUS TROWBRIDGE. 
In teaching the principles of electricity and 
magnetism, I have often felt the want of some 
form of arti ficial submarine cable to illustrate 
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Night Scene of Completed Electric 


Tower, Pan-American Exposition. 


use of fuel. Dealersin boiler compounds may 
exaggerate the bad effects of scale in steam 
boilers, but after making all due allowance 
for their enthusiasm, there is still proof that 
an accumulation of foreign matter here is both 
costly and dangerous. 

Occasionally an engineer may be found who 
tries to save expense when putting a small aux- 
iliary engine into his plant, by using a smaller 
steam pipe than the cylinder calls for, also by 
making the exhaust pipe one or two sizes less 
than the engine builder intended. 'This plan 
may be satisfactory so longas the engine is 
not worked up to its full capacity, but when a 
full load is put on it, the initial pressure will 
be much less than boiler pressure, and it, will 
"grow less as the piston advances, because the 
Small pipe cannot deliver steam enough to 
maintain it. The small exhaust pipe may be 
sufficient to conduct the steam away without 


the effect which capacity has on the propaga- 
tion of electric disturbances along a conduc- 
tor. 

From conversations I have had with some of 
my fellow physiciste, Ihave come to the con- 
clusion that a description of a simple piece 
of apparatus designed to imitate the action of 
a submarine cable may be of interest to teach- 
ers of physics. 

From the so-called telegraph equation we 
have that the time which must elapse from 
the closing of the home end”’ of a circuit pos- 
sessing capacity until the potential at the far 
end shall bave risen to a certain fraction of its 
final value varies as the product of the resist- 
ance and capacity of the system. Stated an- 
other way: For different lengths of the same 
cable the time-lags in signaling vary as the 
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squares of the length. Of course the actual 
values of the time-lags depend largely on the 
sensibility of the galvanometer used to detect 
the signals. 

It is customary to look upon a cable as a 
long Leyden jar whose inner and outer coat- 
ings are respectively the conductor and the 
sea-water and in which the guttapercha sheath- 
ing is the dielectric. When one end of this 
system is put to the pole of a battery, the 
other pole of which is earthed, the first ele- 
ment of the conductor assumes the potential 
of the battery, while elements further from 
the home end still have their original poten- 
tials. The potential at any point on the cable 
rises, at first very rapidly and then more slow- 
ly, until after what is theoretically an infin- 
itely long time has elapsed a stationary state 


-is attained when the potential at any point de- 


pendsonly on the resistance of the circuit and 
the applied electromotive force. 

It is during the variable period that the ca- 
pacity of the system makes itself felt and that 
quantity together with the resistance is what 
determines the time-rate of variation of the 
potential at any point. 

The time rate of variation of the current 
strength at any point may be calculated if the 
variation of the potential is known. In non: 
mathematicallanguage the way in which the 
current varies may be outlined thus: The uni- 
form current strength in the conductor after 
the variable period is over and the steady state 
has 8et in is determined by the electromotive 
force of the battery and the resistance of the 
cable. 

During the variable period the samequantity 
of electricity must be in motion as in the 
steady state, but as a great portion of this is 
employed at first near the home end in charg- 
ing the dielectric sheathing, the current in the 
first elements will be far above that which will 
exist uniformly in the whole conductor after 
the steady state, hasset in. For this reason, 
the current strength at the far end will have a 
value far below the final value. During suc- 
cessive time intervals the current will fall at 
the home end and rise at the far end where 
the galvanometer will be affected as soon as 
the current strength bas reached a value at 
least equal to the figure of merit of the instru- 
ment. 

In order that an artificlal cable shall have an 
appreciable time-lag, both the resistance and 
capacity of the system must be great. 

The necessary capacity of at least several 
hundred microfarads is rarely, if ever, to be 
found in the equipment of a department of 
physics, on account both of its bulk and ex- 
pense, if it is of the ordinary tin-foil type. 

In designing the apparatus described in this 
paper it was my aim therefore to make some 
inexpensive substitute for the ordinary form 
of capacity play the same role in the artificial 
cable that the guttapercha sheathing does in 
the actual cable. 

I naturally endeavored to make use of the 
great polarization capacity which a cell con- 
sisting of dilute sulphuric acid with platinum 
electrodes shows when the applied electromo- 
tive force has a value less than the maximum 
polarization of the cell. 

The first to notice the great polarization ca- 
pacity of electrolytic cells was, I believe, Mr. 
C. F. Varley who statesin the Philosophical 
Transactions of the year 1872 that the capacity 
per square inch of platinum plates in dilute 
acid varies between 175; and 512 microfarads 
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for charging electromotive forces varying be- 
tween 0.02 and 1.6 volts. 

In 1860 Mr. Varley constructed an artificial 
cable, for the Atlautic Telegraph Company 
that wished one with which to demonstra‘e 
the feasibility of the submarine cable. I have 
been unable to find any descriptionof this arti- 
ficial cable, but from references to it by Mr. 
Varley's contemporaries I infer that it was 
equivalent to a cable 1,200 miles long and that 
tin-foil capacities were used. Mr. Varley 
seems to have recommended the use of electro- 
lytic condensers, though as faras I can find he 
did not bimself use them in the construction 
of a cable.* 

The way in which the energy is stored up in 
the ordinary form of capacity and in an elec- 
trolytic capacity is, of course, very different, 


but the effect of each in an electric circuit is 


the same and therefore in constructing a piece 
of apparatus to imitate the action of a sub- 
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connected as shown. G is the gal vanometer 
used to detect the arrival of a signal. 

'T he electrolytic capacities which I used con- 
sisted of short lengths of glass tubing about 1 
cm. in diameter with a platinum wire as an 
electrode sealed in to one end. The tube was 
filled nearly full of distilled water and the other 
electrode, which was a piece of platinum foil 
about 3 mm. wide, was corked inso as to dip 
about 5 mm. into the water. 

In the cable which I have made I used 39 
such cells arranged in 13 seta of 3 cells each. 
The 3 cells of each set were connected in paral- 
lel in the positions marked c in the diagram. 
The 13 resistances rr aggregated about one 
million ohms. The gaivanometer had a figure 
of merit of 10 * amperes which made a signal 
to consist of a small but very marked throw 
of the instrument. 

It will be found convenient to mount the cells 
on a thin board in which a triple row of holes 
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Fic. 4. 
Exhibit of the Am ercan Electric Telephone Company of Chicago at tbe Pan-American Exposition. 


marine cable it is surely legitimate to use elec- 
trolytic capacity. 

In a cable tbe capacity is distributed uni- 
formly along the conductor whilein an arti- 
ficial cable we can only approximate this dis- 
tribution by connecting the capacities as 
shown in the accompanying diagram. 

r r r r r 


EARTH 


FIG. 1. 


In the figure B represents a battery one pole 
of which is earthed, the other pole being con- 
nected to the double key K. This key serves to 
connect the conductor, which is represented by 
the resistances r, first with the battery and 
then with the earth. The capacities which 
play the role of the dielectric sheathing are 


*Since writing the above I have succeeded in finding a de- 
scription of Varley's artificial cable in the "Notices of the 
Me tings of the Royal Institution, ` Vol. V., 1866-1860, The 
[nference I drew from other sources as to the natureof the 
capacities used appears to be correct, 
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are drilled just large enough to allow the wire 
electrodes to project a few millimeters from 
the under side and to have this board rest on 
another in which are three troughs filled with 
mercury to Serve as an earth connection for all 
the wire electrodes. 

In this way if the board carrying the cells be 
lifted all the capacity is at once removed from 
the system and a signal is sent along the con- 
ductor with noappreciable time-lag. In other 
words, when the board is lifted the submarine 
cable becomes an overhead land lineof the 
same length as the cable. 

With the apparatus as here described the 
time-lag when the capacities are in, is very 
appreciable, being in the neighborhood of six 
seconds. 

Of course the electromotive force cf the bat- 
tery used must be less tban the maximum 
polarization of platinum electrodes in water 
and therefore asingle Daniell or Leclanché cel] 
is suitable. 
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It is announced that the New York and New 
Jersey Telephone Company bas practically 
completed a special telephone line between 
New York and Philadelphia, 
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UNIFORM SYSTEM OF ACCOUNTS. 


Report of Committee on a Standard System 
of Accounts for Electric Lighting 
Companies. 

The committee appointed by the National 
Electric Light Association to prepare a uni- 
form system of accounts—consisting of G. E. 
Tripp, chairman, W. M. Anthony and W. F. 
Ham—made the following report, which has 
just been sentout in pamphlet form to mem- 
bers: 

To the National Electric Light Association. 

Gentlemen:—Your Committee on Uniform 
Accounting, insubmitting its report for your 
consideration, presents the following explana- 
tory notes in a manner as brief as is consistent 
with clearness. 

GENERAL PLAN ADOPTED. 

The classification is divided into three parts: 

First—Classification of income (receipts). 

Second—Classification of constructicn 
stallat!on and equipment accounts). 

Third Classification of expenditures. - 

The classification herewith submitted aims 
to reduce the number of accounts and so to 
classify same that it will be feasible for the 
smaller companies to use the classification as 
submitted, and equally possible, by a further 
subdivision of the accounts herein named, for 
the larger companies to conform to and follow 
the lines laid down. 

Your committee has endeavored to arrange 
those accounts that are in common with street 
rallways, such as operation, power Stations, 
etc., to conform with the general system of 
street railway accounts as adopted by the 
street Railway Accountants' Association: the 
principal reason for so doing being tbat there 
isa constant and growing marked tendency 
throughout the country toward a consolidation 
of street railway and electric lighting enter- 
prises in the same towns or cities, and as the 
number of these consolidated or combined 
com panies is constantly on the increase, it has 
become necessary to consider a classification of 
the expenses of an electric lighting company 
that should conform in the principal essential 
matters with the classification of expenses of a 
Street railway company. 

Your committee recognizes the fact that a 
classification of accounts can be arrived at by 
a committee of operating officers with, if not 
more, perhaps as much intelligence as is possi- 
ble by a committee of accounting omcers, and 
your committee believes the classification 
herewith submitted to be promulgated as 
much from the standpoint of the practical 
operating official as from the standpoint of the 
practical accountant, with possibly the added 
feature that in the classification herewith sub- 
mitted yourcommittee has gone alittle far- 
ther than would the practical officer, in so far 
that your committee has considered a classifi- 
cation that would adapt itself to a simple and 
direct method of accounting, as well as com- 
mend itself to the practical operating official. 

Your committee also considered at some 
length the requirements that are likely to 
exist for information as to the cost of the max- 
imum demand system of charges, but has 
thought it best not to include in this report 
the consideration of aclassification in connec- 
tion with the maximum demand system, but 
to consider same at some later date. 

Your committee, in deciding upon the means 
and methods to be used in tlie accounting 
branch of the business, was confronted by a 
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great array of blank forms, an examination of 
which showed thac not only did the blanks 
themselves differ as between different com- 
panies, but that some companies had carefully 
prepared blanks to cover information tbat 
other companies seemed to provide for without 
any blanks whatever; but upon careful consid- 
eration your committee thought it wiser to 
confine the present report simply to a classifi- 
cation, as the committee felt that more prog- 
ress would be made by taking up one step at a 
time rather than submitting a report that 
would possibly defeat its very object by being 
too voluminous in its scope and intention, it 
being thought wiser to leave the question of 
forms and methods either toa subsequent com- 
mittee or to further action of the same com- 
mittee, or whatever may be the pleasure of 
tbe association. 

Your committee has also borne in mind the 
value and necessity of a classification that 
would be well adapted to meet the demands 
made upon it in the compiling and computa- 
tion of statistics such as costs and incomes per 
kilowatt hour, etc. 

A standard system of blanks and bookkeep- 
ing methods is a subject that should receive 
very careful attention, and should be the con- 
census of opinion resulting from a broad dis- 
cussion of the subject. Each particular step is 
one to be carefully considered and from many 
different view points, and in submitting to the 
convention a report on a standard system of 
bookkeeping methods, your committee, owing 
toa change in its personnel, has not had the 
time to consider the subject as carefully as a 
report on the same would warrant. 

In connection with tlis report, your commit- 
tee wishes to acknowledge the obligation 
furnished it by the report of the committee on 
a standard system of street railway account- 
ing. 


CLASSIFICATION OF INCOME, 


į Incandescent.* 

| Arc.* 

y Incandescent.* 

Arc.“ 

Municipal power service. 

Commercial power service. 

Railway service. 

Merchandise sales and job work billed (net 
profits). 

Rentals. 

Miscellaneous receipts. 


Municipal light 


Commercial light 


LIST OF CONSTRUCTION ACCOUNTS, 


Organization. 

Royalties, Franchise and License. 

Real Estate and Buildings. 

Water Power Plant. 

Steam Plant. 

Electrical Generating Plant. 

Sub-station Installation (Storage Bat- 
tery, Rotary Transformer, etc). 

Street and Service Installation (Over- 
head). 

Street and Service Installation (Under- 
ground). 

Arc Light Installation. 

Meter, Meter Appliances and Line 
Transformer Installations. 

Tools and Instruments. 

Otfice Furniture and Fixtures. 

(To be reserved for future use). 
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*The subdivisions of light into incandescent and arc are 
not inade general headings. because a great many companies 
counect both incandescent and arc lamps on the same me- 
t-r, thus rendering such a separation of output and income 
mpossible. 
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ACCOUNT A. 

Organization includes all expenses incurred 
in effecting organization, and such capital ex- 
ploit expenses a8 may be properly connected 
therewith, including such legal expenses as are 
directly incurred by reason of the organization 
of properties or the acquirement of properties. 

ACCOUNT B. 

Royalties, Franchise and License.— Includes 
all royalties or licenses paid to licensors and 
the amounts represented or paid for in connec- 
tion with city, town and other franchises. 

ACCOUNT C. 

Real Estate and Buildings.—Includes all 
land, buildings, sheds, docks, wharves and 
fences, together with brick stacks, traveling 
cranes, elevators, and such investment costs 
as can be considered a part and parcel of the 
building, 


ACCOUNT D. 

Water Power Plant.—Dams, canals, tail 
races, head gates, penstocks, wheel gates, 
wheel governors, water wheels, etc. 

ACCOUNT E. 

Steam Plant.— (a) Includes boilers with set- 
tings, and steel stacks belonging with boilers, 
provided such stacks can be easily removed 
without injury to the building. (b) Includes 
engines with settings. (c) Pumps, heaters, 
condensers, tanks, piping, etc., shafting, belt- 
ing, conveyors and economizers. 

ACCOUNT F. 

Electrical Generating Plant. —Includes dyna- 
mos, switchboards with instruments, and all 
other electrical equipments located in generat- 
ing stations, together with station wiring. 

ACCOUNT G. 

Sub-Station Installation (Storage Battery, 
Rotary Transformers, etc).—Includes all in- 
stallation of storage batteries, motor genera- 
tors, step-up and step down transformers, tub 
transformers, rotary converters, including 
regulators and switcbboards, together with 
equipment directly connected with same, 
which can in any way be considered a part and 
parcel of the sub station plant. 

ACCOUNT H. 

Street and Service Installation (Overhead). — 
Includes poles, wires, cross arms, mast arms, 
and all installation expense connected with 
overhead main lines or services in connection 
therewith. 

ACCOUNT 1. 

Street and Service Installation (Under- 
ground).—Includes conduits, cables, under- 
ground conductors, junction boxes, manholes, 
and all installation connected with under- 
ground mains or Services. 

ACCOUNT J. 

Arc Light Installation.—Includes only the 
actual cost of arc lamps, globes, nets, arrest- 
ers, hoods and rods installed. (No labor to be 
charged to this account.) 

ACCOUNT K. 

Meter, Meter Appliances and Line Trans- 
former Installation.—Includes actual cost of 
meters, meter appliances, transformers in- 
stalled to outside lines. (No labor to be 
charged to this account.) 

ACCOUNT L. 

Tools and Instruments.—Includes boiler- 
room tools, engine-room tools, linemen's tools, 
meter, arc lamp and other repair tools, tools 
for maintenance of dams, and all portable 
t:sting instruments. All tools bought to re- 
place worn out tools, implements and testing 
instruments, should be charged to the proper 
Operating or maintenance account. 


ACCOUNT M. 


Ottice Furniture and Fixtures.—Includes all 
desks, letter files, record cases, typewriting 
machines, and all such equipment as may be 
considered a part and parcel of the furniture 
and fixtures in the general offices of the com- 
pany. 

LIST OF EXPENSE ACCOUNTS. 

Cost of Manufacture (Generating.) 
 Operating.—1, Power plant wages: 2, Fuel 
for power; 3, Water for power; 4, Lubricants 
and waste for power plant; 5, Miscellaneous 
supplies and expenses for power plant; 6, 
Hired power; 7, 'To b» reserved for future de- 
velopment. 

Maintenance.—8, Maintenance of boilers; 9, 
Maintenance of engines; 10, Maintenance of 
electric plant; 11, Maintenance miscellaneous 
Station equipment; 12, Maintenance buildings 
and fixtures; 12, Maintenance dams, canals 
and till races; 14, Maintenance of gates, wheels 
and governors; 15, To b2 reserved for future 
development. 

Cost of Distribution 

Operating.—16, Operating arc lamps; 17, 
Operating meters; 18, Renewal of incandes- 
cent lamps; 19, Operating sub-stations; 20, 
Miscellaneous distribution operating expenses; 
21, To be reserved for future development. 

Maintenance. —22, Maintenance underground 
System; 23, Maintenance overhead system; 24, 
Maintenance arc lamps: 25, Maintenance of 
meters; 26, Customers’ repairs and renewals; 
27, Maintenance of sub-stations; 28, To be re- 
served for future development. 

General Expense.—29, Salaries of general of- 
ficers; 30, Salaries of clerks; 31, Printing and 
stationery; 32, Store-room expenses; 33, Ad- 
vertising, canvassing and soliciting; 34, Miscel- 
laneous general expense and office sundries; 35, 
Legal expense and loss and damage; 36, Rents, 
37, Insurance; 38, Taxes; 39, To be reserved for 
future development. 

No. 1, Power Plant Wages.—To this account 
should be charged the wages of engineers, fire- 
men, handlers of coal after it is unloaded, 
dynamo attendants, oilers, men wheeling and 
handling ashes, and watchmen. It covers 
wages for all kinds of work in the station that 
has to do with manufacture, as distinguished 
from repairs and increase to plant. When 
regular station men dosmall repairs, etc., it is 
not necessary to subdivide the wage cbarge, 
but where extra help is hired, or where em- 
ployes work principally on repairs, the expense 
should be charged directly to the account 
benefited. Principal Items: Boiler cleaners, 
chief engineer, coal passers, dynamo attend- 
ants, engineers, firemen, oilers, other labor 
(boiler room), other labor (engine room), 
switchboard tenders, watchmen, water tenders. 

No. 2, Fuel for Power.—To this account 
should be charged the cost of coal, wood, oil 
and gas used as fuel, and the cost of removal 
of ashes, including freight, hauling and cost of 
loading or unloading. 

No. 3, Water for Power.—To this account 
should be charged water used in boilers, for 
condensing, etc. It does not include water 
power purchased. 

No. 4, Lubricants and Waste for Power 
Plant.—To this account should be charged the 
cost of engine oil, dynamo oil, blower oil, cylin- 
der oil. shaft grease, graphite, and waste or 
any other kind of wipers used in the station. 
It does not include oil fur transformers, grease 
for wagons or oil for lanterns. 

No. 5, Miscellaneous Supplies and Expenses 
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for Power Plant.—' To this account should be 
charged all expenditures for the operation of 
power plant not otherwise provided for. Prin- 
cipal Items: Boiler inspection, boiler com- 
pound, brooms, brushes for dynamos, brushes 
for scrubbing, buckets, chamols skins, dust- 
ers, emery cloth, fire buckets, fire extinguish- 
ers, flue brushes, hose, ice for ice water, light 
(lanterns and fixtures, oil, lamp wicks, torches, 
candles, incandescent lamps, arc-light globes 
and carbons), matches, mops, oil cans, pack- 
ing, polish, sand paper, soap, sponges, sprink- 
ling tools, tubs, waste cans, water-gauge 
glasses. 

No. 6, Hired Power.—Charge to this account 
all expenditures for power purchased from 
other companies or power plants, 

No. 7, Reserved for Future Development. 

No. 8, Maintenance of Boilers.—' To this ac- 
count should be charged all repairs to boilers, 
foundations and settings, grates, stokers, 
smoke flues and iron stacks, damper regulators, 
safety valves, and gauge cocks. 

(Where the stacks are of brick, repairs on 
these should be charged to maintenance of 
buildings and fixtures.)  Prircipal Items: 
Boiler, boiler foundations, boiler appliances, 
boiler fittings, bolts, cement, damper regula- 
tors, fire brick, fire-clay, gauge cocks, grates, 
safety valves, smoke flues, stacks (iron), stok- 
ers (mechanical). 

No 9, Maintenance of Engines.—To this 
account should be charged all repairs to en- 
gines, or replacements of parts worn out or 
destroyed. It covers also repairs on founda- 
tions and settings of engines. Principal Items: 
Engines, engine appliances, engine fixtures, 
engine foundations, engine parts. 

No. 10, Maintenance Electric Plant.—' To this 
account should be charged repairs to dynamos, 
armatures, fields, commutators, rheostats, 
switchboards and instruments, and: all wiring 
in the station, including repairs to motors (ex- 
cept those driving cranes, pumps, etc.). Prin- 
cipal Items: Ammeters, armatures, boosters, 
cables, circult breakers, commutators, dyna- 
mos, feeder terminals, fields, lightning arrest- 
ers, rhcostats, switchboards and instruments, 
switches, tools, transformers. 

No. 11, Maintenance Miscellaneous Station 
Equipment.—To this account should be 
charged repairs and maintenance of condensers, 
pumps, injectors, heaters, economizers, hot 
wells, tanks, piping, pipe covering, separators, 
purifiers, drains, oil and grease cups, tools and 
instruments, coal and ash conveyors, belting, 
shafting, clutches, pulleys, scales, etc. Prin- 
cipal Items: Belt fixtures, belt tighteners, 
belts, clutches, coal and ash conveyors, coal 
conveying machinery, condensers, cranes, 
drains, economizers, heaters, hot wells, hoists, 
pipe covering, pipe fittings, piping, pumps, 
pulleys, puritiers, receivers, separators, sewer 
connections, shafting, tanks, tools and instru- 
ments, water connections, water meters. 

No. 12, Maintenance Buildings and Fix. 
tures.—To this account should be charged all 
kinds of repairs to the station or power-plant 
buildings or foundations of same, brick stacks, 
docks and wharves, elevators, traveling cranes, 
fences surrounding property, sidewalks and 
pavements adjoining the building, tool closets, 
toilet rooms, and all plumbing connected with 
the power or station buildings. This account 
refers only to power-station buildings. Princi- 
pal Items: Awnings, bolts, bolt ends, brick, 
builders’ hardware, building material, build- 
ing permits, cement, cisterns, drains, ex- 
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cavations, fences, foundations, freight, grad- 
ing, hauling, heating apparatus and fix- 
tures, I-beams, iron, labor, lathes, lighting 
apparatus and fixtures, lime, lumber, nails, 
nuts, painting materlals (oil, turpentine, varn- 
ish, lead, painters’ supplies), paving in streets 
except in conuection with tracks), plaster, 
drain pipes, gas pipes, sewer pipes, water, 
pipes, pits in car houses and shops, plumbing, 
rivets, roofing material, sand, sash cord, 
sash weights, platform scales, screws, sewer- 
ing, shelving and other fixtures, shingles, 
sidewalks, slate, spikes, steel, stone, tools, tile, 
turn buckles, ventilating apparatus and fix- 
tures, washers, water, water connections, 
water meters, wells, wire. 

No. 13, Maintenance Dams, Canals and Tail- 
Races.--To this account should be charged re- 
pairs and maintenance of dams, canals, tail- 
races, etc., including filling in or repairing 
embankments, removing obstructions on ice, 
maintaining a boat to care for dam. Principal 
Items: Canals, dams, dredging out pond, 
intake pipe, slulce-ways, tail-races, tunnel, 
water racks, wheel house, wheel pit. 

No. 14, Maintenance of Gates, Wheels and 
Governors.—To this account should be charged 
repairs and maintenance of head gates, pen- 
stocks, wheel gates, wheel governors, water 
wheels, and all connections with governors up 
to the line shaft. Principal Items: Gate lift- 
ing gear, head gates, penstocks, rope drive, 
rope drive (sheaves), rope drive (idlers), thrust 
bearings, turbine, turbine step, turbine case, 
water wheels, water wheel connections, wheel 
gate gear, wheel gates. 

No. 15, Reserved for Future Development. 

No. 16, Operating Arc Lamps.—To this ac- 
count should be charged all wages and expenses 
of trimmers, patrolmen, inspectors’ wages, 
inner and outer globes and carbons and clean- 
ing of same, and the cost of all labor and sun- 
dries account of installing, removing or ex- 
changing of arc lamps. 

No. 17, Operating Meters.—To this account 
should be charged the expense of reading 
meters and the cost of all labor and sundries in 
regard to installing, removing, replacing or 
exchanging meters, together with the wages 
and expenses incidental to the inspection of 
same, 

No. 18, Renewal of Incandescent Lamps.— 
To this account should be charged the cost of 
all first free installations and all renewals of in- 
candescent lamps, together with testing and 
cleaning expenses in connection with same. 

No. 19, Operating Sub-stations.—To this ac- 
count should be charged the cost of all labor 
and material for the operating of storage bat- 
tery, static or rotary transformer, or motor- 
generator sub-stations. 


No. 20, Miscellaneous Distribution Operat- 
ing Expenses.—To this account should be 
charged the cost of all new horses, wagons and 
harnesses to replace others worn out. It should 
also include the feed for horses, and shoeing, 
wages of stablemen, repairs to wagons, harness, 
automobiles, bicycles, etc., and all miscella- 
neous expenses not properly chargeable to 
accounts Nos. 14, 15 and 16; also the rentals of 
poles, lines or conduits may be properly a 
charge against this distribution operating 
account. Principal Items: Automobiles (re- 
pairs or replaced), bedding, bicyles (repairs or 
replaced), blankets, brooms, brushes, buckets, 
chamois skins, curry combs, dusters, feed, fire 
buckets, fire extinguishers, fuel, harnesses 
(repairs or replaced), wayes of horse shoers, 


horse shoeing by contract, hose, wages of 
hostlers, ice, light, medicine, salt, sponges, 
sprinkling cans, wages of stablemen, veterina- 
rian (salary or fees), wagons (repairs or re- 
placed), water. 

No. 21, Reserved for Future Development. 

No, 22, Maintenance Underground System.— 
This account includes all cost for labor and 
material for maintaining and repairing all 
manholes, conduits, underground and sub- 
marine cables, both feeders and mains, together 
with services in connection with same. Prin- 
cipal Items: Bolts, cement, charcoal, con- 
duits, underground feeders, insulators, iron, 
nuts, sand, screws, solder, soldering salts, steel, 
stone, submarine cables, switches, insulating 
tape, terminals, testing instruments, tools, 
washers, water, wire. 

No. 23, Maintenance Overhead System.—To 
this account should be charged all labor and 
material for maintaining and repairing poles, 
cross arms, mast arms, arc suspensions, 
brackets, insulators, pins, wire and trans- 
formers, lightning arresters, fuses and other 
cut-outs outside of station. Principal Items: 
Arc suspension, bolts, boxes for lightning 
arresters, clamps for poles, iron cross arms, 
wood cross arms, overhead feeders, gasoline, 
bangers, hoods, overhead insulators, iron, mast 
arms, nuts, painting material for poles, iron 
pins for cross arms, wood pins for cross arms, 
iron poles, wood poles, pole tops for iron poles, 
screws, solder, soldering salts, steel, switches, 
insulating tape, testing instruments, tools, 
washers, wire. 

No. 24, Maintenance Arc Lamps. This ac- 
count includes cost of all repairs and replace- 
ments, and repair parts in connection with 
same. 

No. 25, Maintenance Meters.— To this ac- 
count should be charged the cost of all re- 
pairs, renewals and replacements and all inci- 
dental expenses for the proper operation of 
the mechanical work in connection with the 
meter department. 

No. 26, Customers’ Repairs and Renewals. — 
Includes all repairs or small renewals or petty 
services or connection made on the premises of 
light and power customers for which the light- 
ing company should bear the expense, either 
labor or material, such charges as are not 
properly chargeable to the customers, includ- 
ing free wiring of all descriptions, for the 
benefit of the customer, and all expenses from 
transformer or end of main line service to be 
charged against this account and not to in- 
vestment. 

No. 27, Maintenance of Sub-Stations.—In- 
cludes all repairs and small renewals made on 
sub-station building or apparatus, including 
batteries, rotaries, transformers, regulators, 
motor-generators, switchboard, etc. 

No. 29, salaries of General Officers. —Charge 
to this account salarles of president, vice- 
president, secretary, treasurer, auditor, gen- 
eral manager, assistant. general manager, gen- 
eral superintendent, purchasing agent and all 
other ofticers whose jurisdiction extends over 
the entire system. 

No. 30, Salaries of Clerks.—Charge to this 
account the salaries of bookkeepers, cashiers, 
collectors, paymasters, stenographers and 
clerks employed in the general office or else- 
where. 

No. 31, Printing and Stationery.—Charge to 
this account all expenditures for printing, 
stationery and stationery supplies, except as 
hereinafter provided. 


JULY 31, 1901.] 

The cost of printing briefs and other legal 
papers should be charged to Account No, 35. 

The cost of printing signs, posters and other 
advertising matter should be charged to 
Account No. 33. 

Following is a list of some of the items 
chargeable to this. account: Addressograph, 
arm rests, binders, blanks, blank books. blot- 
ters, blotting paper, carbon paper, copy (im- 
pression) books, copying brushes, dating 
stamps, envelopes, eyelets, eyelet punches, 
erasers, hektographs, indexes, ink, ink stands, 
ink eras2rs, letter presses, mechanical calcula- 
tors, mimeograph, mucilage and brushes, num- 
bering stamps, oil paper, paper (all kinds), 
paper baskets, paper clips, paper cutters, paper 
fasteners, paper files, paper weights, pencils, 
pencil erasers, pens, penholders, pen racks, 
pins, printing (except printing charged to 
accounts Nos. 27 and 28), rubber bands, rubber 
stamps, rulers, scrap books, sealing wax, seals, 
Shears, shipping tags, shipping tickets, short. 
hand books, sponges, sponge cups, tissue (im- 
pression) paper, typewriters, typewriter sup- 
plies, twine, waste baskets, wrapping paper. 

No. 32, Storeroom Expenses.—Charge to this 
account all salaries and expenses in connection 
with storeroom, including cost of sending 
material and supplies from general storeroom 
to branch storerooms, end the collecting of 
scrap material. 

No.33, Advertising, Canvassing and Solicit- 
ing. This account to include salary of contract 
agent and soliciting agents, together with all 
compensation for the procurement of central 
Station business, including the cost of advertis- 
ing of every description, including printing 
haud bills, dodgers, posters, folders, etc., the 
expense of distribution and displaying of same. 

No. 34, Miscellaneous General Expense and 
Office Sundries.—Charge to this account the 
cost of oftice supplies, repairsand renewals of 
office furniture, wages of janitors, porters and 
messengers, the cost of public telephone ser- 
vice, maintaining and operating private tele- 
phone system, telegrams, subscriptions and 
donations, travellng expenses of general officers 
and others connected with general office, and 
contingent expenses connected with the gen- 
eral management not otherwise provided for. 

The cost of printing, stationery and station- 
ery supplies, should be charged to Account No. 
31, except as otherwise provided. 

Following is a list of some of the items 
chargeable to this account: Brooms, brushes, 
buckets, chamois skins, dusters, fuel, ice, in- 
ternal revenue stamps, light, mops, newspa- 
pers, periodicals, postage, soap, sponges, 
sprinkling cans, towels, towel service, water. 

No, 35, Legal Expenses and Loss and Dam- 
age.—Includes salaries and traveling expenses 
of attorneys, and fees, court costs, whatever 
the cause may be, and all expenditures on 
account of property damaged and persons 
killed or injured; salaries and expenses of claim 
agents, investigators, adjusters, and others 
engaged in the investigation of accidents and 
adjustment of claims; salaries, fees and ex- 
penses of surgeons and doctors, nursing, hos- 
pital attendance, medical and surgical supplies, 
fees and expenses of coroners and undertakers, 
fees of witnesses, and others. 

Following is a list of some of the items 
chargeable to this account: Attorneys! fees 
and expenses, coroners’ fees and expenses, 
damage claims for electrolysis, damage claims 
for horses injured or killed, damage claims for 
persons injured or killed, damage claims for 
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property damaged, damage claims for wagons 
or vehicles damaged, doctors’ expenses, doctors’ 
fees or salaries, funeral expenses, hospital ex- 
penses, investigators’ expenses, investigators’ 
Salaries, medical supplies, nurses’ expenses, 
nurses’ fees, surgeons’ expenses, surgeons’ fees, 
Surgeons’ salaries, surgical supplies, under- 
takers’ expenses, witnesses’ expenses, witnesses’ 
fees, court costs. 

No. 36, Rents and Maintenance of Offices. --- 
To this account should be charged all rent paid 
for land and buildings used in the operation of 
the company, and operation and maintenance 
expense of separate office buildings or com- 
pany’s oftices. 

No. 37, Insurance. -To this account should 
be charged the cost of insuring the property 
against tire, all accident insurance and steam 
boiler or employers’ liability insurance. 

No. 38, Taxes.— Includes al! taxes on personal 
property or real estate. 

It is practically universally conceded by the 
latest authorities that taxes should be consid- 
ered as a separate expense account under the 
heading of general expense and not as a fixed 
charge. 

A fixed charge is properly a guaranteed re- 
turn on invested capital, being specifically 
represented (first) by interest on mortgage 


bonds, and (second) by guaranteed interest re- 


turn on any other class of interest-bearing 
securities, said interest return always being in 
the nature of a fixed or guaranteed percentage, 
such as interest on debentures or interest on 
certain classes of preferred stock. 

In conclusion, a fixed charge is any guaran- 
teed interest return on securities issued, which 
interest must be paid and deducted from net 
earnings, thereby leaving net profits, out of 
which net protits regular stock dividends can 
be paid. 
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Chance for Navy Yard Positions. 


An examination of applicants will be held at 
the Navy Yard, New York, .\ugust 7, or as soon 
thereafter as practicable, for filling the follow- 
Ing positions: 

Office of the U. S. Inspector of Equipment, 
Crescent Shipyard, Elizabeth, N. J.; one first- 
class assistant electrical draftsman, $4 per 
diem. 

' The examínation will be open to all comers, 
who can give evidence of experience in the 
kind of work for which they seek employment, 
and who are citizens of the United States. 
Persons now holding positions at the yard will 
be admitted to competition on the sume foot- 
ing as other applicants. 

Applications will be addressed to the Com- 
mandant, Navy Yard, New York," and must 
be delivered to him on or before 'Tuesday, Au- 
gust 6. No application received after that 
date will be considered. 

Each applicant will state in his application 
his name, age, residence, citizenship, present 
occupation, and previous employment or work 
done. 

'The applications will be accompanied by 
evidence of citizenship, and by certificates, 
preferably from previous employers, as to 
character, habits of industry and sobriety, and 
skill and experience in work of the kind re- 


quired. 
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Electric Company Wins Suit. 
The arbitrators in the case of the Langhorne, 
Pa., Electric Light and Tower Company 
against the Newtown and Lristol Street Rail- 


way Company, have awarded the plaintiff 
$5,952.35 and costs. The arbitrators were 
Charles F. Hall, Mahlon H. Stout and J. Fer- 
dinand Long, of Doylestown, Pa. The suit 
arose over an al'eg d violation of contract be- 
tween the plaintitf and defendant companies. 
An agreement was entered whereby the plain. 
tiff was to furnish power for the operation of 
the defendant'srailway. It was averred by 
the Electric Company that after going to con- 
siderable expense to increase the capacity of 
its plant that it might conform to the 
terms of the contract, the agreement had in 
part becn repudiated by the defendant to the 
pecuniary loss and disadvantage of the plain- 
tiff for which it sought to recover. 


— o — —— 
The French Engineers' Coming Visit. 


The party of French electrical engineers will 
arrive in New York on Sunday, August 11, and 
leave the same evening for Philadelphia. On 
Monday the places of interestin that city will 
be visited and the same evening a train will be 
taken for Washington. Leaving the latter city 
on Wednesday afternoon the party will return 
to New York, where technical visits will be 
made on Wednesday, Thursday, Friday and 
Saturday. Monday, a visit to the works of the 
General Electric Company and departure for 
Buffalo in the afternoon by special train. 
From Tuesday to Sunday attendance at the 
Convention of the American Institute of Elec- 
trical Engineers, visits to the Pan-American ` 
Exposition and an excursion to Niagara Falls. 
On Sunday, August 25, the party will start for 
Chicago, where it will remain until Tuesday 
night, leaving then for Kingston, Canada. 
Passing the night at Kingston a boat will be 
taken for the Thousand Islands in the St. Law- 
rence River. The party will then proceed to 
Montreal, where it will remain Friday and 
Saturday. On the evening of the latter day a 
steamer will be taken for Quebec: in that city 
Sunday and part of Monday will be spent, 
leaving Monday afternoon. From Quebec the 
party will go to Plattsburg by boat down the 
Cbamplain, arriving in New York on Wednes- 
day, September 4, and sailing next day for 


France. 


Exports of Electricai Material from New 
York. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended July 25: 

Amsterdam, 1 motor vehicle, 8850; 2 cases, 
$40; Antwerp, 230 packages, $8,236; Argentine 
Republic, 1 package, $67; 3 cases, $557; Brazil, 
61 packages, $2,140; Bremen, 1 package, $10; 
British East Indies, 209 cases, $5,464; Brit- 
ish Possessions in Africa, 1 package, $25; Brit- 
ish West Indies, 38 packages, $2,031; 1 case, 
$729; Central America, 11 cases, $310; Cologne, 
6 packages, $400; Cuba, 9 cases, 81,265; 211 
packages, $9,293; Danish West Indies, 1 pack- 
age, $10; Dutch West Indies, 4 packages, $70; 
Ecuador, 53 packages, $1,140; Glasgow, 19 pack- 
ages, 82, 900; Hamburg, 32 packages, $1,644; 
Havre, 20 packages, $1,250; 6 cases, $231; Liv- 
erpool, 76 cases, $5,044; 2 cases motor vehicles, 
$1,800; London, 317 cases, 813, 543; Manchester, 
17 cases, $1,643; Mexico, 11 packages, $2,408: 
Newcastle, 43 cases, $5,250; Peru, 80 cases, 
$7,013; Rotterdam, 1 case, $100; Santander, 1 
case, $6; St. Petersburg, 2 packages, $132: 
Southampton, 98 cases, $14,742; U.S. Colombia, 
4 cases, $245; Venezuela, 42 cases, $1,078; Wal- 
sall, 11 packages, $520. 
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CANADIAN NOTES. 


. (From our Ottawa Correspondent.) 

It is said that the town of Levis, Que., is 
about to bavean electric street railway and 
that it is proposed to extend the system to 
other municipalities of Levis County. With 
this view Mr. P. Lane, of the American 
Bridge Company; Hon. C. C. Colby, of Stan- 
stead; Mr. E. C. Crosby, of Brattleboro, Vt., 
and others, have lately been over the ground. 


A cablegram bas been received by Mr. L. 
Trudeau, of the Montreal Electric Street Rail- 
way. from Mr. Duncan McDonald, manager of 
the Paris street railway system and formerly 
of Montreal, offering Mr. Trudeau the position 
of superintendent of tramways at Bordeaux. 
Mr. McDonald revolutionized the car service 
in Paris, bringing it up from a ten-minute toa 
two-minute service. 


Mr. John Murphy, of the Ottawa Electric 
Company, bas just received a most useful 
souvenir of the recent Electric Convention at 
Niagara Falls. It is an incandescent lamp, 
which can be used as one candle power or six- 
teen candle power. The lamp is the same size 
as the ordinary incandescent lamp, but it is 
provided with two filaments and either of 
them may be used by simply giving the lamp 
a slight turn in the holder. The advantage of 
an incandescent light, which can be turned 
down, is apparent to everybody. This “ Hy1o "! 
lamp is much admired in Ottawa, and the 
Ottawa Electric Compary is taking immedi- 
atesteps to procure a stock of them for the 
benetit of its customers. 

The Canadian Society of Civil Engineers 
will bold its summer meeting in Buffalo, on 
the 26th, 27th and 28th of September next. 
For some time past the secretary, Mr. C. H. 
McLeod, bas been making the necessary ar- 
rangements so that the members of the so- 
ciet y may have as much time as possible tak- 
ing in the sights of the exposition. The En- 
Eineers' Society of Western New York has 
placed its rooms at the disposal of the visitors. 
A special committee of the members of the 
same society, of which Mr. Geo. A. Ricker is 
chairman, willassist the members of the Can- 
adian Society in viewing works of engineering 
interest in or near Buffalo, 

— e - aa —ü—ä—ä6—— 
PERSONAL MENTION, 


Mr. B. G. Hubbell has recently been elected 
president of the Consolidated Telephone, Telegraph & 
Cable Company of America and of the Interoccan 
Telephone & Telegraph Company. 

Mr. H. F. De Cew has been appointed superinten- 
dent of the Penn Yan, Keuka Park & Branchport 
(N. X.) Electric road. 

Mr. L. D. Beylard is now in charge of the Phila- 
delphia office of the National Conduit & Cable Com- 
pany. 

Mr. Maxime Reber, it is said, will succeed Judge 
Thomas as manager of the United States Telephone 
Company of Cleveland. 

————— —-—̃ eee ——— 
The Catskill Mountains. 


Looking benignly down upon the valley of the Hud- 
son aud watching that historical stream from the top 
of the Catskills, one imagines it to be a silver thread 
woven into the green and brown which form the hills 
and valley of the Hudson, This famous region is only 
three hours from New York by the West. Shore and its 
connections on the west side of the river. and only 
three hours from New York by the New York Central 
on the east side of the river. Both roads serve it and 
the boats on the Hudson carry to and from this de- 
lightful region their share of the ever increasing tratlic. 
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COMING ELECTRICAL EVENTS 


American Institute of Electrical Engineers—General 
Meeting, Buffalo, N. Y., August 20-24, 

American Street Railway  Associntion--Convention, 
New York City, October 9, 10 and 11. 

American Electro-Therapeutic Association—-Buffalo, 

N. Y., September 24, 25 and 26. 

Association of the Edison Illumivating Companies— 
Meeting, September 10. 

International Association of Municipal Electricians— 
Convention, Niagara Falls, Septeu.ber 2, 3 and 4. 

Ohio Electric Light Association Convention, Put-in- 
Bay, August 20, 21 and 2». 

Old-Time Telegraphers' Association and U. S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

Pennsylvania State Street, Railway Association—Con- 
vention, York, Pa., September 4. 

Roentgen Society of the United States—Meeting, Buf- 
falo, N. Y., September 10 and 11. 
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INCORPORATIONS. 
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The Wenatchee Electric Light & Power Company, Wenat- 
chee, Wash, Capital stock, $6,000. 


The West End Electric Park Company, Richmond, Va. 
Capital stock, $25,000. Officers: President, Andrew } jz- 
zini, Jr.; vice-president, Harvey L. Wilson. 


The Ackeman Compress Warehouse & Electric Light 
Company, Jackson, Miss. Capital stock, 825.000. Incorpo- 
rators: J. E. Cobb, A. C. Ramar, Blumfleld & Fried. W. A. 
Hanna & Co., Russel Davis, Irving & Baine and W. R. Irv- 
ing. 

The Waverly Electric Light Company of Humphreys 
County, Waverly, Tena. Capital stock, $5,000. Incorpo- 
rators: Arthur E. Justice, B. R. Thomas, J. P. Cowden, J. 
F. Fowlkes, W. N. McCreary, H. H. Harris and J. C. Harris. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSURD JULY 23, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 

678,594. Trolley Signal. Charles H. Morse, Cambridge, 
Mass. Filed Aug. 11, 1900. 

678,974-678,975. Car- Fender. Richard F. Preusser, Wash- 
ington, D. C. Filed March . 1901, May 10, 1901. 

679,220. Trolley. Napoleon Durant, North Adams, Mass., 
assignor of one half to Jerome L. Cross, Adams, Mass. 
Filed Aug. 18, 1900. 

ELECTRIC LIGHTS AND APPLIANCES. 

678,873 .678-¢75-678-951-678, 952, Electric Arc Lamp. John A. 
Heany, Philadelphia, Pa., assignor to the Teter-Heany 
Developing Company, same Place and Charleston, W. Va. 
Filed Nov. 14, 1900, Jan. 28, 1901, Dec. 13, 1900, April 30, 
1901. 

078,916. Electric-Arc Lamp. Elihu Thomson, Swampscott, 
Mass., assignor to the General Electric Company of New 
York. Filed Dec. 26, 1899. 

678,991. Circuit-Breaker. Henry P. Ball, New York City, 
assignor to the General Incandescent Arc Líght Com- 
pany, same place. Filed July 7, 1900. 

679,206. Locking-Socket for Incandescent Electric Lamps. 
Charles R. Barrett and Elwood C. Phillips, Chicago, Ill. 
Filed May 13, 1901. 

ELECTRICAL MACHINERY AND APPARATUS. 

78.853. Motor Control System. Albert H. Armstrong, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed April 8, 1901. 

678,854. Control of Induction-Motors. Albert H. Armstrong, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed May 9, 1901. 

678,861. System of Motor Control. Frank E. Case, Schenec- 
tady, N. Y., assignor to the General Electric Company 
of New York. Filed Feb. 15, 1901. 

678,874-678,875. Klectric Motor. John A. Heany, Philadel. 
phia, Pa., assignor to the Teter-Heany Developing 
Company, same place and Charleston, W. Va. Filed 
Nov. 19, 1900. 

678,904. Dynamo Electric Machine. Edwin W. Rice, Jr, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed April 25, 1800. 

678.914.675, 989. Controller for Electric Motors. Emmett W, 
Stull, Johnstown, Pa., assignor to the Lorain Steel 
Company of Pennsylvania. Filed Jan. 14, 1901, Sept. 28 
1900. 

678.954. Cominutator for Dynamo-Electr'c Machines, Frank 
A. Merrick, Johnstown, Pa., assignor to the Lorain Steel 
Company of Pennsylvania. Filed Nov, 14, 1900, 

679,041. Electrical Sparking Device for Explosive-Engines. 
Richard Varley, Jr., Jersey City, N. J. Filed Oct. 5, 1900. 
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Schiller 
Filed 


679,213. Sparking Igniter for F xplosive-Engines. 
A. } hode and Jacob Dubord, Manitowoc, Wiz. 
Aug. 9, 1900, 

679,284, Armature Winding. Wilhelm Lau, Berlin, Ger. 
many. assignor to the Siemens & Halske Electric Com- 
pany of America, Chicago, Ill. Filed March 19, 1900. 
Renewed June 27, 1901. 

TELEPHONES AND TELEPHONE APPARATUS, 

678.972. Telephone Transmitter. James G. Nolen, Chicago, 
Il. Filed April 11, 1901. 

679,029, Calllag Device for Telephone Exchanges. Frank 
A. Lundquist, Chicago, III., assignor to M. E. Richardson, 
trustee, Sterling, Kan. Piled May 27, 1899. 

679.068. Apparatus for Telephone.Lines, Albert M. Bul- 
lard, Chicago, III., assignor to the Western Electric Com- 
pany, same place. Filed June 7, 1899. 


MISCELLANEOUS, 


678,851. Apparatus for Electrolysis of the Salts of Alkali 
Metals. Henry S. Anderson, Springtield, Mass. Filed 
Nov. 23, 1899. 

678,871. Device for Recordiog Meter Readings. Caryl D. 
Haskios, Newton, Mass., assignor to the General Electric 
Company of New York. Filed Feb. 11, 1899. 

678,878 Locating Grounds on Electric Circuits. Edward 
M. Hewlett, Schenectady, N. Y., assignor to the General 
Electric Company of New York. Filed March 14, 1900. 

678,880 Conduit-Plow. Joseph Hoffman, Schenectady, 
N. Y , assignor to the General Electric Company of New 
York. Filed March 12, 1900. 

678.881. Circuit Breaker, Charles E. Holmes, Lynn. Mass., 
assignor to the General Electric Company of New York. 
Filed March 31, 1900, 

675, 887. Resistance Device. Carl W. Larson, Schenectady. 
N. Y.. assignor to the General Electric Company of 
New York. Filed Jan. 18, 1900. 

678,905. Controlling }-igh-Potential Circuits. Edwin W. 
Rice, Jr., Schenectady, N. Y., assignor tothe General 
Electric Company of New York. Filed May 24, 1900, 

678.929. Electric Meter. John H. Barker and James A. 
Ewing, Cambridge, Eng. Filed A pril 6, 1901. 

678.953. Electric Clock. George Hookham, Birmingham, 
Eng. Filed Dec. 15, 1900. 

6:8,957. Electrical Instrument. John F. Kelly, Pittsfleld, 
Mass., assignor of one-half to Cummings C. Chesney, 
same place. Filed April 23, 1961. 

678,998. System of Electrical Distribution. Harry E. Heath, 
Windsor, Conn., assignorto the Eddy Electric Manufac- 
turing Company, same place. Filed May 15, 1901. 

679,004. Automatic Electric Stop fcr Elevators. Henry B, 
Newhall. Jr., Plainfield, N. J., assignor to Henry B. New- 
hall, *r., same place. Filed Oct. 31, 1900, 

679,006. System of Electrical Distribution. Edwin W. Rice, 
Jr., Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed Dec. 12, 1899. 

79,008-670,092, System of Electrical Distribution. Charles 
P. Steinmetz, Schenectady, N. Y.. assignor to the Gen- 
eral Company of New York. Filed Dec. 9, 1869, Jan. 2, 
1900. Renewed Aug. 22, 1900, 

679,060. Liquid-Feed Device for Electrolytic Apparatus. 
Raoul Girouard, Westbrook, Me., assignor to S. D. War. 
ren & Company, Boston, Mass. Filed May 11, 1899. 

679,057. Junction-Box and Adapter for Electrical Installa- 
tion. John Meehan, Brooklyn, N. Y. Filed May 16, 1901. 

679,097. Keversing Mechanism for Motor-Vehicles. William 
Van Wagoner, Syracuse, N. Y., assignor to the Century 
Motor Company, same place. Filed April 26, 1901. 

07*,102. System of Electrical Distribution. Ernst J. Berg, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed Jan. 2, 1901. 

679,188. Electric Metering System. Louis Bell, Newton 
Center, Mass , assignor to the General Electric Company 
of New York. Filed March 26, 1900. 

679.151. Combined Switch and Circuit-Breaker. Thomas J. 
Johnston, Schenectady, N. Y., assignor to the General 
Electric Company of New York, Filed Feb. 16, 1899. 

679.197. Electrically-Operated Gas-Burner. Holstein W. 
Webb, Columbus, O. Filed April 27, 1901. 

679.258. Process of Obtaining Volatile Elements from Their 
Compounds. Alfred II. Cowles, Cleveland, O., assignor 
to the Electric Smelting and Aluminum Company, same 
place. Filed July 19, 1900. 


DESIGNS. 


€4,621. Vaporizer for Incandescent Lamps. 
Smith, Canton, O. Filed June 15, 1901. 
7 years. 

84,848.34,849. Electric-Light Sign. Mortimer Norden, New 
York City, assignor to himself and John Bittner, same 
place. Filed June 28, 1901. Term of patent 14 years, 


REISSUE. 

11,922. Telephone-Circnits. Pereival G. Burgess, Mexico, 
Mexico, and Henry W. Wilder, Albany, N. Y.. assignors 
to the American Bell Telephone Company, Boston, Mass. 
Filed April 19, 1991. Original No. 620,825, dated June 13, 
1899. 


Edward C. 
Term of patent 
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Independent Telephone Association of 


x Texas 


A meeting of representatives of what are known as the 
independent telephone companies of Texas. the Indian Terri- 
tory and Oklahoma was held at Ft. Worth a short time ago. 

The meeting was called to order by J. E. Boynton of 
Waco. 

E. D. Mims of the Arkansas Valley Company was chosen 
temporary chairman, and O. C. Obetz of Corsicana was 
made secretary. Both were made permanent officers. 

A committee on constitution and by-laws was appointed as 
follows: J. B. Earle, G. R. Roberts and G. T. Curtis. This 
committee reported to the effect that the name of the organi- 
zation will be the Texas, Oklahoma and Indian Territory 


Independent Telephone Association, and its purpose is for. 


members to co-operate in the maintenance of an independent 
telephone system in the sections referred to. 

Officers were elected as follows: J. E. Boynton, president; 
C. W. Roberts, first vice-president; E. D. Mims, second vice- 
president; C. H. Duffy, third vice president; J. B. Earle, 
secretary and treasurer: executive committee, H. M Au- 
brey. W. T. Hutchins and John M Noble. 

Talks were given by several members. Mr. J. S. Brailey 
Spoke on construction, saying that it wou'd take several 
million dollars to properly construct the desired independent 
lines in Texas. 


H. W. Pope, general manager of the Bell Telephone Com- 
pany of Rochester, N. Y., has inaugurated a feature new to 
the telephone business, which undoubtedly will be gener- 
ally adopted by the telephone companies, notwitb. 
standing the corsiderable expense it involves.  Here- 
after the number of eubscribers’ stations ard tbe names of 
subscribers will be published at intervals in the daily papers 
as the stations are installed. This will obv'ate the necessary 
delay arising in the public «tion of the telephone directories, 
which occupy generally a whole month in their compila- 
tion, publication and delivery. The directory is reaching 
enormous proportions and some way bad to be devised to 
overcome the delay ia the publication of the subscribers’ 
names. Several hundred stations have been tustatied in 
Rochester since the acderdum of April 1, and these names 
wili now be published in lots of fifty until the names are 
brought up to date, after which they will be published in 
lots of about the same number, or according to the rapidity 
in which they are installed. Subscribers clipping the lists 
from the daily papers as they appear will at all times have 
the names complete and up to date. 


The Standard Telephone Company is rapilly pushing the 
extension of its line to Quakertowu, Pa. At Trumbauers- 
ville the Standard line will connect with the Inter-State line, 
which will secure direct connection with various poiuts in 
the Lehigh Valley and other parts of the State. At Perkasie 
18 subscribers have been secured, 3 at Silverdale and 2 
at Dublin. An ordinance was passed by the Silverdale council 
for the erection of poles in that borough. As soon as the 
workmen get the line at work at Quakertown they will 
proceed to Dublin, and frem that place continue the wires to 
Doylestown via Silverdale aud Dublin. The company ex- 
pects to have the connection between Doylestown and tol. 
mar in working order before the first of September. This 
will give direct connection with the Keystone Telephone, 
which will build to that point. 


The Northwestern III., Telephone Company. wiih a capital 
stock of $500,000, operating telephone exchanges in Aurora, 
Joliet, Plainfield, Elgin, Dundee, Batavia Geceva, St. 
Charles, Sugar Grove and Kaneville and ali farming towns 
of Kane County. ata recent meeting of stockholders and 
directors elected Senator H. H. Evans of Aurora, president. 


The People's Telephone Company of Knoxville, Teun., 
will extend its toll lines from Clinton to Jellico and to Har- 
riman in the fall. General Manager J. C. Duncan says this 
work will not begin until the improvements now being made 
in Knoxville have been completed. 


The board of mayor and aldermen has granted & privilege 
to the Jackson, Tenn., Home Telephone Company to estab- 
lish and operate the Kellogg system of telephones in Jackson. 
Preparations will be begun at once toput the new system 
into operation. 


The Black River Telephone Company has completed the 
stringing of its wires to the village of Holland Patent, N. Y., 
where connections are made with the Rome Home tele- 
phone line. 


From recent news from Fort Smith, Ark., the Pan ‘phone 
project is an assured success, and there is now no doubt but 
that the Pan plant will in a shorttime lead the Bell in eve y 
particular, | 


THE TELEPHON 


The Seattle Telephone 
Plant. 


The Seattle, Wash., Automatic Telephone Company is 
prosecuting the work of installing its rew plant with great 
energy. It has ordered wire and cables to the extent of 
$160,000, and has 15 carloads of iron material on the way. 
At a cost of $125,000 large switchboards are being made, 
witb an ultimate capacity of 12,000 ‘phones. 

With regard to conduits, orders have been placed for be 
tween 250,000 and 300 000 linear feet, and the first shipment 
will be therein thirty days. When this arrives the com- 
pany will begin its in-tallation with a force of 300 men, in 
addition to the 100 already enge ged in aerial constrection. 

The company is using about 1,200 telephone poles each 
month. Inthe business district the policy adopted in all 
large cities will be followed as regards the method of distri- 
bution. A single pole, 70 feet in height. will be erected in 
the middle of the alley in each block. All the conduits will 
lead to the foot of this pole, and wires will radiate from the 
top to all the buildingsin that block. 

The plans and specifications are about to be adopted for 
the new two story and basement office building of the com. 
pany. The structure will be of stone, and the company 
will move in as soon as the building is completed and the 
switchboards ready for use. 

The total number of phones now being operated by the 
Automatic Company is over 400, being 100 in excess of the 
franchise requirement. The oficials state that not a single 
complaint has yet been made regarding the service given. 


Company's New 
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A report from Everett, Wash., states that in a short time 
the North Coast Electric Company will have its messenger 
service in thorough workiog order. and then expects to have 
100 call boxes in Everett. Instead of the automatic call 
boxes in general use the North Coast Electric Company has 
a small tele prone which rings up the main office aue mati. 
cally whenthe receiver is taken down. The office is con- 
nected with fire and police departments and livery, and the 
telephone £ystem's sup erior.ty over the oid methcd is obvi- 
ous The management expects to keep in touch with 
police officers on their beats during the night. In Tacoma 
the company keeps the night tally sheet for the chief of 
police and each officer reports at the end of bis beat. Asa 
consequence it will be possible to talk to an officer almost 
at any hour of the night aud direct bim to auswer a 
* hurry up call. 


If the Chicago Telephore Company fails to heed the 
opinion of Corporation Counsel Walker. that it cannot 
charge $175 a year for its "imp roved service," several busi 
nes3 men threaten to at once begin mancamus proceedings 
to compel the company to adjust its rates to the maximum 
fi zures specified in its franchise ordinance - $125 à year for 
business, and $100 for residence telephones. The company 
as yet has taken no stepsto alter its rates, and President 
Sabin has intimated that no such action wil] be taken until 
the courts so command. 


E. A. Fuller, of Ludington. Mich , has organized a tele 
phone company which has purchased of the Oceana Tele- 
phone Company, all its lines, telephones, rights, etc, in 
that country. The purchase also inc:udes the line to Walker- 
ville and the ones recently begun to Manistee and Baldwin. 
These will be completed and further connections with neigh- 
boring towns made. "The Oceana Company was formed 
some years ago asa joint stock company, but owing to the 
spirited opposition of the Bell Company never met with 
much success. ` 


President Wallace and other cfficials of the Rocky Moun- 
tain Bell Telephone Company were in Douglas, Wyo., re- 
cently, and stated tbat the long distance telephone line from 
Cheyenne to Douglas will be completed and in operation by 
October 1. Work will shortly be commenced on both ends of 
the line and rushed to completion. Local feeders will be 
built at once and the line extended to Casper. Next year the 
wire will be extended to Lander. 


A telephone line is being constructed between Carrollton 
and Brookfield. Mo. 

The Citizens’ Telephone Company at Laconia, N. H., is 
extending its lines to Ladd Hill, Belmont. 


A severe thunder storm recently damaged the telephones 
in Huntsville, Ala. 


The telephone line from Valley City to Fingal, N. D., will 
be in operation next mcnth. 


The Faulkton, 8. D., telephone exchange has been sold to 
Fremont Young and J. H. Hays of that place. 


NE WORLD. 


Bankers' Telephone Exchange. 


The proposed new exchange for bankers. brokers and 
trust companies about to be inaugurated by the New Eng- 
land Telephone & Telegraph Company is a new departure 
in telephone service, says the Boston, Mass., Journal.” It 
is & project thatthe management of the company has bad 
in mind for some time past, but has only recently brought 
out. Solicitation for subscribers during a period of two or 
three days brought favorable responses from over 30 houses, 
and it is believed that this number will be increased to 50 or 
75 without difficulty. 

The new service will be a special wire private telephone 
service, with the headquarters at some one of the company's 
central offices. and will cost the bankers, brokers and trust 
companies $12 per annum. The purpose of the service is to 
provide for business done exclusively between these inter- 
ests, and will meet a want that has long been felt. It will 
in no wise interfere nor be a part of the regular telephone 
servíce already established. 


News from Bozeman, Mont., states that work has com- 
menced on the Pass Creek telephone line. The poles were 
laid along the route of 30 miles. Each farmer along the line 
will have to set the posts from the main line to his house, 
and also string the wireand make the connection. It is 
very likely the Pass Creek telephone will be in good work- 
ing order September 1. The total cost of the line from 
Bozeman to Pass Creek including the branches to farm 
houses and little hamlets along the line will be in tbe neigh- 
borhood of 31.59) Een farmer bays his own telephone, 
which costs him $50, aud helps in the construction as much 
as possible. 


A B Ferdinand, president of the Northwestern Telephone 
& Electric Company, and of the Sheboygan County Tele- 
phone Company, has asked the board of p iblie works fora 
permit to construct & telephone líne into St. Paul, Minn. 
There seems to be no question but that a permit will be 
granted, as the inembers of the board of public works who 
have read the Supreme Court decísion are of the opinion 
that it cannot b» refused. 


Newport, R. I., has lately been struggling with poor tele. 
phone service, but something better is promised, and the 
difficulty is not one that the company can well be blamed for. 
During the past spring there 1 eeu a material increase in 
the number of s'ibicribers, and there are m.re than 830 
now on the board. 


The Sebree, Ky., Ind:pend»nt Telephone Company has 
counec:ed its exchaags with the Henderson Independent 
exchange. The new line is via Corydon aad Poole, and the 
line into Dixon is nearing completion. The company pro- 
poses to connect with every independent line east of the 
Green River, including Louisville and other large towns. 


The control of the independent telephone organization at 
Gowanda, N. Y., has been acquired b. E. C. Fisher, of Go- 
wanda, and will hereafter be operated under a license from 
the New York aud Pennsylvania Telephone & Telegraph 
Company, a Bell concern. 


The Southwestern Telegraph & Telephone Company is 
now putting up wires fror: Rockdale through Tanglewood to 
Lexington. Tex., and ia a few days will have communica- 
tion with the outside world. The wires will be extended 
down the Sap Road in a short time. 


A telephone line has been completed from Yazoo City to 
Eden, Beelake, Thornton aud Nileston, Miss., and connec- 
tion made with the Mutual Telephone Company at Yazoo 
City. 


The Nebraska Telephone Company has a force of men at 
Cresco, constructing a line from Wahco to that village, 
and in a few days Cresco will be in touch by ‘phone with 
the outside world. 


News from Natchez, Miss, states that telephone connec- 
vion with St Joseph, La., was completed a short time ago. 
The St. Joseph exchange opens with 6? subscribers and L. T. 
Moore, of Natchez, as manager. l 


TELEPHONE INCORPORATIONS. 


The Perry Telephone Company, New Lexington, O. Cap- 
ital stock, $25,000. 


The Southwest Missouri Telephone Company, Aurora, Mo. 
Capital stock, $50,000. Incorporators: George R. Arm- 
strong, Richard T. Brite and R. H. Davis. 

The Telephone Printing Company, New York City. Cape 
ital stock, $10,000. Directors: R. A. Saalfleld, E. II. Rosen- 
blatt and F. A. Thomson, all of New York City. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 

Abbotsford, Wis.—The Abbotsford Electric Light & 
Power Company is the name of a new company re- 
cently organized. 

Belmont, Wis.—J. F. Fisher is asking fora franchise 
to install an electric lighting plant at this place. 

Bristol, Tenn.—The Bristol Light & Power Company, 
recently organized, has inaugurated a new system of 
incandescent lighting here. 

Brookings, S. D.- Sealed proposals for the construc- 
tion of a waterworks system and the extension of the 
electric lighting system will be received by the com- 
mon council until 3 o'clock, August 7. J. V. Walker, 
city clerk. 

Brownwood, Tex.—B. 8. Boysen of this place wants 
to purchase a 40 kilowatt direct current, and a 60 kilo- 
watt alternating current electric plant. 

Chester, Pa.--The Beacon Electric Light Company 
is enlarging its facilities to supply all the demands 
upon it, and will give a much better service generally. 

Curwensville, Pa.—Charles L. Frank f this place, 
an electrician, has been awarded the coutract of 
putting in the electric appliances and necessary ma- 
chinery for light and other work in the Fulton tunnel 
and Shawsville tunnel, now in progress of excavation 
on the new West Branch Valley Railrcad. 

Evansville, Wis.— At a recent public meeting Leld to 
discuss the waterworks and electric light question the 
Baker Manufacturing Company offered to put in and 
equip the system and furnish the power from its own 
plan’. 

Farmville, Va.—Tbe Virginia Normal State School 
of this city is to have an electric light plant, which 
will be completed and ready for use by the opening of 
the school in September. 

Georgetown, Tex.—This town will hold an election 
to vote on a municipal electric light plant. Address 
the mayor. 

Grantsburg, Wis.- A special election held at this 
place, voting on a franchise to the Grants! urg Electric 
Light & Power Company, carried the measure by a 
large majority. An electric light plant will be put in 
at once. 

Madison, Wis.—The Northern Electric Company will 
soon build an addition to its plant here, which will 
cost not lessthan $100,000. 

Meridian, Miss.— Marks, Ruthenberg & Co. will 
erect an electric plant for lighting the tive story opera 
house block and other buildings. 

Oneida, Ill. —This town isto have an electric light 
plant. A stock company has been formed and work 
on the building for the plant will be commenced at 
once. 

Orville, O. - The citizens will vote ou August 5on the 
question of bonding the village in the sum of $15,000 for 
the purpose of installing an electric light plant. 

Oshkosh, Wis.--The Oshkosh Electric Light & Power 
Company willshortly be reorganized and $t 0,000 spent 
in rebuilding the plant. 

Park River, N. D.—This city will receive bids for 
the construction of an electric light plant and a system 
of waterworks. O. F. Lofthus, city auditor, can be 
addressed. 

Pittsburg, Pa.—Attorney George W. Herritott will 
apply fora charter for the Edgewood Light, Heat & 
Power Company. The new company will supply Wil- 
kins and Sterrett townships and the boroughs of North 
Braddock and Rankin. 

Sharon, Tenn.—The citizens are making a strong 
effort to put in an electric light plant in connection 
with their waterworks which have just been com- 
pleted. 

Stockbridge, Mich.—Stockbridge has been granted a 
lighting franchise by which either gas or electricity 
may be used. 

Sturgeon Bay, Wis.—The city council has granted a 
franchise to W. H. Wheeler for the erection of a 
waterworks and electric light and heating system. 

Tryon, N. C.—This town will issue $25,000 of bonds 
for the construction of a waterworks system, electric 
light and street improvements, Address P. H. Mc- 
Donald. 


Street Manae. 


Batavia, N. Y.— The long-expected franchise for the 
Ridge Road trolley line was lutely grauted by the State 
Railroad Commissioners, and it is said that work will 
be commenced at once and pushed as fast as possil le. 


Bloomington, [11.—The Northern IIlinois Electric 
Railway Company has been incorporated with a cap- 
ital stock of $100,000. The road will be constructed in 
Lee County from Steward through Dixon and Amber 
to Lee Center. 

Bridgeport, O.—Fire recently destroyed the Wheel- 
ing Traction Company's barns and power house, 
together with 20 cars, entailing a loss of $20,000. 

Donaldsonville, La.—It is proposed by a number of 
well-known men to build an electric road from Houma 
to this place by way of Thibodeaux. 

Flushing, N. Y.--The steam railroad, built between 
here and Garden City in 1572 by A. T. Stewart, isto 
be rebuilt and operated by electricity, according to a 
statem-nt made by Henry C. Rath, a real estate dealer 
in this place. 

Galveston, Tex.— The Galveston Street Hailway 
Company will begin at once on the erection of its pro- 
posed $175,000 power house. W. A. Haller, of San- 
derson & Porter, electrical engipeers of New York, 
interested. 

Indianapolis, Ind.—The Eastern. Indiana Traction 
Company, which will construct a lire from Richmond 
to Portland, a distance of 50 miles, has been incorpo- 
rated with a capital stock of $10,000, Peter Schwab, of 
Hamilton, O., is president of the company. 

Langhorne, Pa.- Surveyor Charles H. Moon, of 
Woodbourne, has been engaged by tbe Philadelphia & 
Langhorne Street Railway Company to survey for a 
trolley line to connect this place and Summerton. 

Louisville, K y.-- The Louisville, Anchorage & Pewee 
Valley Eectric Railway Company bas completed ar- 
rangements with Eastern and Western capitalists to 
issue $18,000,000 of 40-year 5 per cent. gold bonds. The 
purpose is to cover a great part of. Kentucky witha 
system of interurban electric railways The line 
running from Louisville to Pewee Valley is the trunk 
from which branches will be run all through the Blue 
Grass section of the State, extending as fur as Stan 
ford and Richmond. 

Muncie, Ind.— The capitalists backing the proposed 
electric line between Muncie, Middletown and Green- 
field have reported to E. T. Ice that they are entirely 
satisfied with the territory, and will furnish the neces- 
sary capital to build the road as soon as the right-of- 
way is secured. 

N w Orleans, La.—The promoters of the electric 
railroad between this city and Lake Pontchartrain 
organized a company with $250,000 capital stock to 
promote the enterprise. Among those interested are 
A. H. Prentzel, who is president of the company, and 
George S. Kausler, vice president. 

Oneida, N. Y.—The Oneida Street Railway, together 
with cars and equipment, were lately purchased by 
the Cleveland. O., syndicate, which has recently pur- 
chased all of the trolley lines in this vicinity. The 
syndicate was represented by Horace E. Andrews, of 
Cleveland. 

Paterson, N. J.— Alrangements are being made to 
extend the trolley service from this city to North Pat- 
erson. 

Port Byron, N. Y.—Samuel Nichols of Palmyra, a 
representative of the Sodus Electric Railroad, has 
been here securing permits torun an electrie road 
through this place. 

Reading, Pa.—The United Traction Company of this 
city has secured an option for the purchase of the 
Reading & South Western Railway and it is stated 
that the deal will be closed on August 1, thus giving 
all of the trolley lines in the city over to the control of 
one company. 

Richmond, Va.—The Westhampton Park Railway 
Company, which is constructing an electric line in 
the suburbs of this city, has given a mortgage to the 
Kichmond Trust & Safe Deposit Company amounting 
to £200,000, 


Manufacturing. 


Lafayette, Ind.—It is stated that the patent trolley 
wheel, which has been tried on the street cars of 
Terre Haute, will be manufactured in this city. The 
company asks fora sufficiently large tract of land 
to erect a $5,000 plant that will contain about 7,000 
feet of floor space. 

Milwaukee, Wis.—The Reliance Electrie Company, 
which will manufacture all kiuds of electric machin- 
ery, was organized & short time ago in the otlice of 
W. J. McElroy with a capitalization of $30,000. The 
officers are: Thomas Croil, president; W. J. McElroy, 
Vice-president; F. J. Kipp, treasurer; H. B. Dewey, 
secretary; Thomas Croil, F. J. Kipp, H. B. Dewey, 
W. J. McElroy and F. T. Chapman are the directors. 

New York City.—The Willis Manufacturers’ Agency 
has been formed to purchase and sell electrical batter- 
ies on a capital of $50,000. 

Philadelphia, Pa.—The Sun Electric Manufacturing 
Company continues to have plenty of orders and is 
kept busier than the capacity of the plant can meet. 

Rochester, N. Y.--The Pullman Railroad Supply 
Company will manufacture and sell trolley catchers, 
electrical supplies and railroad appliances, It iscapi- 
talized at $20,000. 

Solvay, N. Y.—Messrs. Pass & Seymour have organ- 
ized & company for the purpose of manufacturing 
electrical appliances with a capital stock of $100,000. 
Among the interested parties are James Pass, A. P. 
Seymour and B. E. Salisbury of Syracuse. 


Company Matters. 


Cleveland, Tenn.—The Cleveland Electric Light 
Company is getting ready to build a new power house. 

Trenton, N. J.—The Lackawanna & Wyoming Val- 
ley Rapid Transit Company, which was incorporated 
about a year ago, has filed papers increasing its cap- 
ital stock from $5,000,000 to $6,500,000. The company 
was incorporated to construct and operate railroads. 

Washington, Pa.—A meeting of the directors of the 
Manufacturers’ Light & Heat Company will be held 
September 10, to consider an increase of the capital 
stock from the present figure, $1,500,000 to $5,000,000. 


Power and Transmission. 


Chattanooga, Tenn.—The talk of utilizing the 
power of the “Suck” for the purpose of developing 
electrical energy to b» used in manufac' uring in this 
city has brought to light other schemes having the 
same end in view, that is furnishing electrical power 
to manufacturers and others. One is to utilize the 
vast coal measures now undeveloped in Walden's ridge, 
placed under the boilers right from the coal chute, 
thus saving the cost of transportation to the city. 

Trenton, N. J. —The Gould's Rifts Power Company 
has been incorporated in this city. The company pro 
poses to build adam across the Delaware River, near 
theisland owned by the l'ark Island Canoe Club, and by 
it generate power and electricity. The scheme has been 
agitated on numerous occasions, but never has there been 
a company forined with a view to carrying forward the 
scheme. The incorporators are E. C. Hill, Harry 
Hill and Thomas C. Hill. The capital stock of the 
company is $100,000. 

Worcester, Mass.— The Power Manufacturing Com- 
pany of this city has been incorporated under the 
laws of Massachusetts to own and operate the big 
power station at Sutton Lane, which supplies the 
power for the greater part of the Consolidated Street 
Railway system. "The capital stock of the new corpo- 
ration is $650,000. 


Automobiles. 


Dover, Del.--The Washington Auto Vehicle Com- 
pany of Washington, D. C., was chartered July 25 to 
make, sell and lease motor vehicles with a capital of 
€ 1,000,000. 


Union, O.—The Union Automobile Company was 
incorporated recently with a capital stock of 
$50,000. 
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ELECTRICAL 


SECURITIES. 


~ "The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ELECTRICITY from a variety of sources 


Phe utmost care is exercised in their collection and preperation, and every effort is made to 


secure accurate and reliable information. The management of this journal will esteem it 


& favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : ert indb., certificate of indebtedness; coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
3 gen., general: g., gold; guar., guaranteed ;* inc., income; imp., improvement; Lon paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 


„quarterly: A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.: M. & S., May and Sept.: J. & D., 


uly and Dec.; J. & J., Jan. and June. 


STOCKS. 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 
Capital Stock. Capital Stock. 
— — ——— | Bate and Date ot m] Bate and Date of 
FANS. Par|Authorz'd| Issued. Last Div. Bid. | Asked. NAME. jPar|Authorz'd| Issued. Last Div. Asked 
Hartiord Conn-"uly 29 
Albany. N Y.- '"ly 29 Hartiora street Hy. Oo .. 100, 94,000,000) $270,000] 3 % G., Oct., 130 | — 
United Traction......... -- 100| 95,000,000] $5 000 000/1% X d. 14 |105 ||Harstord & West Hartford ..-...| 100| 1,000,000) NT. [II = 


Consolidation of the Albany and 
roy Olty Railway.) 


Allentown Pa.- July 29 


Allentown & Lehigh Val. Traco Go 4,000 ,00C 1.800. 00 — ee 16 
Bridgeport, Conn-July 29 
Bridgeport Traction Co Er 100] 2. 000.000 3,000,000|]] X Aug., 100 | ... 
Baltimore Md - July 29 
e United Rail ways & Elec. Oo...com | 50) 24,000,000 I. 000, ooo 16 16% 
Boston. Ma88.- July 29 
New England Street Hy.............| 25| 6, 000, 000 1,081,935 1 % Q., Jan.15, T ae 
orth Shore Traction Go... . om. 160) 4,000,000} 4,000,000! ............ — bs 
North Shore Traction Oo........pfd.| 100 2,000,000} 2. 000, 0008 %¢ EU. & O. 5 m 
b West End Street Ry. Oo......c0m.| 6 iU, UUD | . 85 j Oct., 110 14 e 
West End Street Ry. Oo...8 % ptd. 5 ^, 100 00 6,400,000 4 9 an. - » p 
Boston Elevated R. K.... .. 100| 10,000,000 X Aug. 99, ini | '8 
Brooklyn N. Y.- July 29 
Brooklyn City k. ... ... | 100} 2, 000, 000 1,928, — MÀ 241 pum 
Brooklyn Hag. Trana OO wi certf..| 100 oe 200 ——— oe 90 oj 
eB ki n e te r M — 3 x e*290990999 
¢dBrooklyn ony RR.........guar| 100 13,590,000 12,000,000 8» * N., Jan., 497 | 289 
Brooklyn, Queens Oo. & Sub. RR. . 2, 000, O00] 4,000, — 225 E. oe 
Coney Island & Brook n RB....... 100 2,000,000 A 2 % Nov., 325 | 880 
M1 County Elevated..............|-.-.| 4,750, „750, Tm b ER 
Kings County Traction Co........ 100| 4, 500, 000 4, 500, 001 % July x E 
Nassau Electric Railroad .......ptd.|...... 6,000,000, 6,000, TDI 82 
fAtlantic Avenue Rallr ad... 60 2, 000, 000 2,000, — oe - 
Brooklyn, B & W. R. :atiroad..|.... 1,000,000| 1,000, je e CUP EE - - 
Buffalo N. Y.— July 29 
Falle £1 R 26 „„ 100 1,260 ,00u 1,250, 6626996595232 „„ „ „6 6 „„ „„ 74 75 
Bufalo Rall Par Oo... . 100 e00,00| 6. Ero, 5001 & Q Dec. |99 |100 
Columbus O - Jury 29 
Columbus Street Railroad...........| 100| 5,000,000| 8.000. 000 l * Q., Feb. 38 19 
Columbus Street Railroad, pid. 100| 1, 500, 000 1. 5800. O0 ............ 100 
Charleston, S. C.— July 29 
Charleston City EDU im .. .| 50 100,000 100 ,060/8 & R. EN T 
Bnterprise City RR. Oo  ......... 35 | 1,000,000] 250,000) ............ a - 
Chicago. IIL- July 29 
Chicago City Ry. Oo............... | 100| 12,000,000} 12, 000, 0008 XX Q., Dec. 81, 250 260 
Oni o & Sout Side R. T. RR... 100 10, 828, 800 10,828,800 26522 6 „ 0606 oe ee 
Lake Street Elevated RR... | 100| 10,000,000} 10,000,000 185. M 
Metropolitan West Side Elev. Ry...| 100 15, 000,000 7,000,000| Feb 28 1900. 347 3 
Met. West Side El., pf. . 10) 16, 000, 000 9, O00, 000 _....... : SU vo 
North Obicago Street RR... 100 10, 000,000] 8, 600, 000 8 & Q., Jan. aw | 210 
North ee ee ee 500,000 249,000 200 | 201 
South ( bicago City Hallway....... | 100| 2,000,000| 1,608,200 i aM 108 | 109 
West Obicago Bt. RR. Oo............ | 100| 20,000,000] 18. 189,000 1 * Q.. Feb. 100 101. 
Union Traction Ry.. .. ...... com |... I, 20,000 624. 900035 1h 19A 
Onion Traction oOo...  pref| 100| 2,000,000| 2, 000, 0005 & 8. 57 dx 
Oineinnatl. Ohlo.- July 29 
Olncinzati Inc. Plane By.......00m 50 1.000 000 875,000! ............ " M 
Cinciupati Inc. Plane Ry...... ue 50 150.000 150.0005 1 "m m 
Cincinnati, Newport & Oov. 8t. Ry. 100 $900,000, 8. 500, 000 2% % Feb. 75 | v6 
‘Cincinnati Street Ry. Co. 60| 18,000,000, 14,000,006 n % Q., Jan. 1245 | 126 
Mt. Adams & Eden Park Ino. Ry 50 2,500,000 2,200,000 1 X Q., an. 126 128 
cleveland, Ohio - July 29 
Aaron, Bed. & Olev. Elec. Ry.......| 169) 1.000.000! 1,000,000/34 X Jan. 48 50 
Oleveland City C 100 8,000,000 7.600, 000 : x Jan. 100 102 
Cleveland El e By. 656555 2266 100 12,000,000 12,060,000 14 * Q., Oct., "m 81 
Detroit. Mich.—July 29 
Detroit Citizens’ Street R. LE 1,270,000 6 „ „„ „„ „ „„ ee 
#1, Wayne & Belle Isle E. . 100 „% Pr 0'000| S 10046] °° 
Ra d wey GG§§G rU eI: Kae 250.000 24 0, O00 „ 90 100 
Eapid El c Railwa ere 2 466 6 „ * 2s 1 000.000 1,000,000 9 ꝙ＋960⁵ ER ee 
Wyandotte & Detroit River Ry.... 100 '260,000 20, 00h» 109 | 110 
n Q.-July 29 
City Railway O0... 3 . 00 100 1,900,0C0 1 470,000 { * Q. 140 145 
City Railway .... eee s. pl 130 600,000 600,00 ore 170 ex 
People's Street Rallway....... 1.100.000 1,100.00: — 2 114 115 


'"üUnliste:  1Éxdiv X . FENNAS a. : 
a The United Railways & Electric Company comprises in its organization the Baltimore 
Oonsol dated Railway Company, the Baltimore City Passenger Kailway Compsny, all the 
lines of street railway operated by these companies, and alao the Central Railway Oo of 
Baltimore. The pref stock of U R & H ec Co ha- been issued in the form of income bonds. 
b Leased to B iston E evated Raiiroad Company. 
€ Owned by Brooklyn Rapid Transit Company. 
d Leased to Brooklyn Heighta Railroad Co., which guarantees 10% on capital stock. 
e Stocs owned by Brooklyn Rapid Transit Company; road operated by Brook:yn Hts. Co. 
f Stock owned by Kings County Traction Oompany; road Jeased to Nassau E:ectric RR. 
Owned by Atlantic Ave RR and leased to Nassau system. 
$30 per share on outstanding capital paid as rental by Icssee — West Obicago St. RR. Oo.; 
$250 100 of stock owned by North Chicago Street Railroad Company. 
í Controls by lease Chicago West Division Rallway, Chicago Passenger Rallway, and 
West Chicago Stre*t Railroad Tunnel Company. 
135 % per annum paid on outstanding capital as rental by leesee—North Chicago Street 
Railroad Company; $625,100 of stock owned by West Chicago Street Railroad Company 
k Majority of stock owned by Chicago West Division Railway Company; 6 & on $1,000,- 
000 stock gusranted by West Chicago Street Railway Company, lessee. te 
~ Cincinnati St. Railway purchased the Mt. A. & Eden Park road, assumiog Its bonds, 


. 


Holyoke Mass. July 29 


Holyoke Street Ry. Oo . 100 «00, 400, (CO! A A.. June, Or. | i3 
Hoboken N. J.- July 29 
North Hudson Oo. (N. J.) Ry. Oo...| 25| 1.280.000 1. 000, 0000s &. 180 æ 
indianapolis, Ind—July 2) 
**Indianapolis Street Ry..........e0|----| 5,000, 6,000,020 ——— 26 25! 
Lancaster, Pa.- July29 . 
Pennsylvania Traction Oo..........| 100| 10,000,000) 9,901000! . . — 
Lancaster & Ool. Electric R).. 27, q — 
West End Street Reilway... ee 444 6 4 severe 644% sevceces oe 
ulsville, Ky.—July 29: 
pras V 100 4,000, 8,500,009 d . April. B RA 
Louisville R.... 26522666 pta 100 2,500, 2,600,900 2 X 8., Oot 1, 2 ' 
— Jury 29 
Minneapolis. Minn A 100 17,000,090] 16.0 10.0000 . 89 | soy 
Twin Oity Rapid fransit........c* m. 8 000 1712.00 13% Oct " á 
Twin Oisy Bapid Transit. . 7 3% 5 (0 || [ UM X. o: 
Montreal, Canada.- July 29 : " 
Montreal Street Ky. Oo. 18 4050 Mee 1655 kat N. 19 FO 
Toronto Street By. Co.... .......... : mes 4 * B., J. 85. 1 194 
Memphis Tenn. July 29 
Memphis Street Railway (o...........| 100 800. 000 300. 000 (((( 31 = 
Now Paven Conn ros 25| 2,000,000| 2,000,000|8 & 8., Rept s9 
Fair Haven & Westville RR... ve? , e Ue « 
New Haven Street Hailway Oo......| 100) 1,250,000| 1,000,000: 354 % A., July HR 
New Haven & Oenterville..........| 100) , 700,000| — 800,000| ...... .. æ | æ 
Winchester Avenue RR... | 25| 1,000,000) 000. 00 ............ es 
New Orleans, La.- July 29 
Uenal & Olaiborne RH. OOo... 40 240.000 240,000 1 ^ 8 , July, bd ee 
New Orleans & Carrollton RR... . 100) l. 200, 000 1,200,000| 5$ % Q., Oct, 148^ | 13g 
8 Dens Pipir aks Oo new com. Tn ——U 640 m eccsseosve ito 105 
New Orleans tion Co new pfd. 7 eer eas casos De 04 
aCrescent City RR. . .. guar.| 100| 2000.00! 2,000,0008 % S., Jan., 2 36 
oNew Or. City & Lake RHB....guar.| 100 2,000,000) 2,000,000/4 & 5., Jan., -æ | o 
Orleans Railroad cc c coe 500.000 185,000 15$ X., June, Ned 83 
3t. Oberles Street Ral) way.......... 1,000,000) 1. 000. 00014 &. Oct., >) of 
New YOPK—July 29 
Central Crosstown 1£11...............| 100) 600,000 600, 000 2 Q. 255 | von 
Christopher & 10th Sts. RE. .guar.| | 650,000] 650,0002 „ Q., Oct, I^ 
Dry Dock, E. Brdw’y & Battery RR. 100| 1,200,000 1 200.000 1i * C., Nov. 130 | a5 
dMetropolitan Street Ry. Co 100 45.000, 000 45.000. 000 7 & C. Feb.,1901. | H ti S3 
«Bleecker St. & Fulton Fg. Ry. guar 100 900, 00 900, 000 4 % A., July. Y 
JBroadway & Seventh Ave...guar.| 100 2,100,000) 2. 00,000 26 % Q. 244 [249 
en. Park, N. & K. Rl vers RR. guar 100) 1,800,000) 1,» 0.000 2 & Q. «8 | 3-y 
hRighth Avenue RH........ 235 2 6 „ „ „ 10 1,000,000 1.7 0,000 —ęVT— 2 oe 400 110 
142d 8$. & Grand St. Ferry RR. guar 100% 150,000 7,8,000 434 X Q. sua | wy 
jNinth Avenue KR... «-g@uar. 106 800,000 & 0,000; ewose . é 1»8 200 
kSixth Avonue RR. .......guar| 100 2,000,000) 2, 04,000. ............ 9 2, 
rrwenty-tbird St. R. R. Oo..guar.| 100 | 600.000 6 „000 45$ X 100 | no 
Second Avenue RRR... ......| 100| 2.509.000 1,8 ,0002%Q., Jan,, *!U | 212 
Third Avenue RHR...................| 100} 12,000,0.0) 10,0 000 $1.75 p. sh. Feb 1 | ik 
mid St., Manhatv'le & St. Niob. Av 100 2, 500, 00 2,5) 000 -L 65 78 
‘Union (Hucklaberry) Hy......-...| 160} 2,000,090] 2,00 000 ͥ..—.—— 190 | 209 
Newark N. J. July 29 
Consolidated Traction Oo of N. J. .. 100| 15,000,000! :,(00,0X % . . * eg 
Not tb Jersey Raliway Oo... APERTAN 100 6,000,000 Ov ,000 229 5200000099 24 25 
United Elec. Co. of New Jersey.. 100 — 504,000, 5004, 000 114 & A. sosh 284 
Pittaburg, Pa.— July 29 
Allegheny Traction Uo.............. 600,000 3 2; 
oOonsolidated Traction OO. .. om 16,000, 2%, Jan. T E. 
Consolidated Traction Oo......pfd. 9,478,850 3 K, Nov. ey | st 
pCOentral Traction O0... eere e iins 1,500,000 15x Nov. TT UE 
qOitizens’ Traction Oo............. 8,000,000 aE A. 3 75 
Duquesne Traction Oo........... 8,000,000 4% A. 72 
Pitiab urg Traction Co. 2,500,000 15% „, Nov. — Me 
Fedsral St. & Pleasant Valley Ry.. 1,400,000 5 *, July, af 
Pgh., Allegheny & Man. Trac. CO. 8,000, 900 2%, Aug » 
r'ttapurg & Birmingham Trac. Ry.. 1,590,000 1 X, Oct. 4l . 
Pittaburg & West ttad Ry... 8,900,000 5% A., June 42% 
[United Traction Co.. . ER . om. 17. U, J. & J. 18% 
United Traction OOo see.. PTO 3.000.010 J. & J ee 18% 


,9 Uolisted," t Full paid. I Outstanding: 1 Ex. dtv. : 
a Leased to New Orleans Traction Com pany at 6 *; on stock. 
b Leased to New Orleans Traction Com pany at8 % op stock. 
€ Leased to Central Orosstown Ra!lroad at 8 % on stock and interest on bonds. 
d Operating the former Met. Trac. system, that corporation having become extinct. 
e Leased to 23d Street Ry for 99 years; lease ansigned to Metropolitan Street Ry. 
f Leased to Houston, West Street & Pavonia Ferry —now Metropolitan Street Railway. 
g Leased to Metropolitan Street Ry. at 8 % on stock until Oct. 1. 1897: tbereaft r 9%. 
h Leased to Metropolitan Street Ry. for 99 «ears from Jan. 1, 1895, at £215,000 per annum, 
1 Leased to Metropolitan Street Railway for 18 X on atock 
j Leased to Met. St. Ry. for 99 years from April a, 1892; 6 % first 5 years, 8 % thereafter. 
k Leaned to Metropolitan Street Railway for $145,0C0 per annum. 
l Leased to Metropolitan Street Railway for 18 % on capital stock. 
m Controlled by Third Avenue Railroad by purchase. 
n Dividends of 174 % yearly guaranteed by Conanlidated Traction Company. 
o Controls by lease the Alleg'ny, Cent., Oit!zens? Duquesne, Fort Pitt & Piti h Traction 
p Leased to Consolidated Traction Company for 8 & per annum on par value of stock. 
q Leased to Fort Pitt Traction Company for 6 % on $8,000,000 capital stoak,; 
r Leased to Consolidated Traction Oompeny for 4 % on capital stock., EE 
& Leased to Consolidated Trectlon Company for 7 & on capital stock., 
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Naw Bedford Mase,- July 29 
Union Street Railway Oc... 


160 


""e-—-- ^ 


., k Dividend of 10 % guaranteed by Reading T S 
` l Dividend of 6% guaranteed by andina Crain — 
m Leased and operated by the Scranton Ball 


- 


Co * 
lwaz Caii foumeriy — Traetion Coo 


s Boston, Mess. July 29 


reece Ad 


Unlisted. 


T Google 


TT 70,009,000) 18,850,000]4 Jan. 1:016 160 
N ;PLaa.npLton, Mass - July 29 Erie Telegraph & Telephone Oo ..| 100] ...... on Gea LA S Fop 20, 4 E 
‘orthampton Street Bv.............| 100| 500, 00  235,000|4 X A., June, New England Telephone Oo. 9.94. 800, :0,824,800/81.50 p. sh. Feb |139 140 
O maha, Neb.- July 29 New YOPK.—July 29 
( ^ . American Telegraph & Gable Oo... ; 
maba Street Hy.................-. | 100| 5,000,000) 5,000,000/8 % A. and N. ntral & South Am. Teleg. Oo — Sone noe ery if x 15 12 
Paterson N.J.- July 29 o 107 10,000,000) 10,000,000] 154 % 1% |175 
Paterson Rr. Oo.... .—. . — | 100 1. 80,000 1,350,000) . id à Fe Peg Coens m 000| (550.5000 NS E 
P ‘oviden e. R. L—July 20 International Ocean Tei Qo guardi] 100) 5,000,000] 7... P 15 {100 
| 6 
United Traction & Electric Oo .... | 100| 8,000. 8,000,000 |34 &. Oct. ariei 1 panty - LII us 17 
Philadelphia.—July 29 5 ow woreey Tel. Oo..| 100 8,728,000) % % Q., Jan., | 68 178 
Fairmount sere Trane. Co..-§50 pd.| 50| 9,000,000) 1,770,000] 2 „, Lua. Postel tate Teleg. g 1% ... I. 70 | 75 
Hestonville, Man. & Fairmount....| 50| 1,966,100) |1 966, 1002 % July 15, *Sout’n & Atlantic Telg. Oo = 6% 100 15,000,000)! % Q. ka 
G r ar t Pk, & Had. Pass. Ry. 50) 800, 800,000/3 % Feb. 1, [Western Union Tele 2 8 orion eq . x 
Ci eotie Tai on eset " 50 9225 ee pc. — — ^| tDiv.guar. by Postal Peleg, Oo. f . Jan 2 9274 
dOitisens’ Passenger Ry........| 50| 500, 000 192,500 ff share G. Misce July 29 
eFrankford & Southwark Pas. R| 50 N 11,875,000 $14 sha'e Pase A ine llaneous y 
{Lehigh Avenue Ry. Co.........| 50| 1,000,000) ........| . aw 5 Bell Teleph . »ry RD iR J 400000  ..... 1% g 26 |87 
fLom & South Street Ry...| 25| ............ 1,000, 000 A. & O. 904 d REM MM T ^ iens — 8,56 O00)! « : 188 . 
dgecond & Third Streete Ry....| 50| 1,060,000 4771.076 $9 share A, Mar. 2 Chi = Tilovthome Oe ep. Oo.. 100 xeu v» 2 67 | 70 
ePeople's Traction CO. . . . .. . . 50|10,000,000| 16,000,000/3 & A., April, Central Dist Ert & Teig. Co. (Pen. i T 00 |240 
gGermantown Passenger Ry....| 50| 1,500,000! |572,800|85.25 share— Em ias & Ba e Tel o.( 182. 100 750,000 M 148 |150 
reen & Ooatcs Passenger Ry. 50| 500,000 | [150,000 8% Jan., Hud, Ri y Told, ap i | 5 75 | 76 
„ Passenger Ry. com.] 2 1, 800, 000 740, O00 ie Y" »~ fen po te ver Telephone Oo.......| 109 282 , 120 1125 
hPeople’a Passenger Ry....pfd.|. ..| 780,000 |277,402) ... rere cn 1) N 8. d 2,600,000) 284 4 Q 122 U 
(Philadelphia Traction Oo.......".| 50) 30,000, 120,909,008 $2 p. sh. Oct. á ||Southern New Eng. Teleph. Go. 19 3 s | 99 
{Oatherine & — — BB sha: — PEN sal 400,000 6 9 Mar. &. Teleph. 00| 8. 000, 0000 | A, ue 
‘Continental Fase. E7..-.-guar..| m) 1.800.000) [9,000 sbare—Judy ELECTRIC LIGHT AND ELEOTRIOAL MFG. COS 
Phi Iphia City Pass. Ry.....| 00 1,000,000 475, 000g. 50 share Jul 20844 || - 
"Philadelphia & ray's Fy. KR. 50| 1,000,000| 298.650 22 dore Jus Zoston, Mags.—July 29 
Eid ge Avenue Passenger Ry. . 50|  750,000| [420,006|812 ahare, July Fort Wayne Electric trust receipta..| .. - 15 |125 
jk blaaelphias & Dart, Ry.guar.| 50 200,00€/$2 share July,’ Ft. Wayne Elec Oo. T. Sec. Serius A. 25 — Ss 18 | 25 
u & 19tb Ste. Fass. Ry. guar...) 50) . . . . . 280,00 15% % 8., July, ' tGeneral Electric Co. [old] .. com.| 100 ,460,000/2 % Q., Aag., 1898. | .. |`. 
^ birteenth & 15th Sts. Fase. Ry.) 50| 1,000,000| 885,00 it sh. A., July, General Electric Oo. [new . | 100 ,216,000| 1 * Q., Apr., 1901 2554273 
it nion Passenger k * Co... [IIT 50 1,500,000 900,00€ 89.50 shre, July T -H Elec. Do... T. Secur., Series C. . ay. * , 24 28 
iV esi } hilsdelpbis Pass. EV.. . 50|  $50.000| [750,00€|810 share, July yuna panes Ms. x Mt Oo. com. — 146,700 » 70 | 70% 
esting hause Kl. 'g. Oo. 994,058 ' 
Roche Ste F. N. V. — July 29 Westinghouse El. & Y (€.00. Fights. 50 iosia) 4 8 E. e 
Rochester Railway O -- | 100| 5,000,000| 5,000000... New York.—July 29 
Reading, Pa. Jun 79 Edison Elec. III g Qo., New Tork. 9,189,000| 7,988,000 " 119 
jiseading Traction C.. - -| es | 1,000,000] 1,000,00t | semi-an.. Jan. & Jy den sagr T g Oo., Brooklyn.. 4,000,000| 3,000, 00 1% X Oct., ‘vs. : ja 
kCity Passenger Ry .. sper «| 80] "350,000 850,0 |jan ^ son Ore Milling Oo.............. eos 3 voe 8 | 12 
iKast Reading Electric KY «+ | 50| 1,080,000] t1,000,000 vam Electric Vehicle CO. . .... .. oom TEF QE Pv "P an 
— 00. T General Electric Oo. [old. com 40,000,009) 80. 400,000 2 N Aug., 1898 — 
St. Louis Mo.- July 20 General Electric Oo. [new].... " 18,276,000| 18,216,000 156 Pes Apr., 1901 251 251. 
Fourth Street & Arsenai Hy....... | 50|  800,000| 150.000 (uterior Condult & Insuiation Oo... 1,000, 1,000,000 k oaks * * 
H e Ry. OG. — 400,000 400,000 2 x Dec. à Í Kings Oo. El. L. & P. Co. "et m nn ,500, 2,500,0 00 A. * 0. 110 175 
n „„ e n ,000 b x - - " 
National Railway Co .. 5500 p00 pot uU % Jan. Pittsburg, Pa- July 29 
Cass Avenue & Fair Grounds....| .. | 3:500,000| 2500.000 x \ilegheny Oounty Light Oo ....... 500,000; 600,000) J. & J. 108 | 172 
Citisens’ ) s ae s... —„ OTEK Sete ee - 106 2,000,000 1,500,00€ 4 . Oct., East End Electric Lig t Oo. ges 5 2 Oe 800,000 600,000 Q v eu 
Mlasouri Bun fress... | Tyg] 200 0s 220000 c M, Jan., Philadelphia, Pa.—July 29 
People's RR. Oo . 50| 1,000,000 00000 105 Ty tdison Electric Light Oo. 2,000,000 144 | 144 
United Electric By........-....com.| 50 500,000 soo 00)" «^ ‘Electric Storage Battery Oo..com. 8,500,000 FA Eae: 75 | RO 
United Electric Ky....... 5 X Prot. 100| 1,000,000) 1 000.000 3 X, Jan. j "Electric Storage arya A Oo.. TM 5,000,000 —u Nr 75 80 
t. Louis & Suburban RN... | 100| 4 930,000 2.500, 000 , te Northern Elec. Light & Power Co. 550,000| 650,000, 0 18 "m 
Union Depot RR.. „ TTA TNTE A 100 4,000,000 4,000, 00 8 <A. July, Southern Elec. Light * Power Oo.. 187,500 187,500 80 — 
San Francisco, Cal. July MIscellan9eus.- July 29 
California 8t. Cable KR... 100 1,000,000 00 Bridgeport (Conn.) Elec. Lt. Oo. 500,000 Ad ou 47 | 48 
Geary Street Park & Ocean KK......| 100 1,000,000 — 000 rpm 1 (St. Louis)....com. use) m 20 21 
Fresidle eeu . | 100) 18,780,000 18,980,000] ., ode. per share Harford (Gan. Klee, Light e:. 180% dd KI. 
4 piper n amid 550,00€ ,..... Vests thane ariford (Conn.) Lt. & Power Co.. 175,000| ...... 2 6 * 
Scranton Pa —July 29 New Haven (Oonn.) Elec. LA. Co. 100,0 00 P. is ho 
seranton Railway Co. 6,000,000 3,500,000! an. 8 (Prov., R.I.) Elec. Oo. 1, 00,000 2 % Q., Oct., 103 | 101 
m Scranton & Carbondale Trac. Co. 1 600,000} 500, 0000 U —U— mai meas IU Rex Qo. e] Ma eres | riore ege 118% 19014 
m Scranton & Pittston Traction Co.. 100| 1,080,000| 1,050,000 tandis Tesonte (Oa di ) Elec. Lizhi Oe yy orn 1% Q l D 251 
Sr Pin field III.— July 29: omson-Houston Welding Oo. sates eek: 5% 4 Dee, i, ax — 
S,ringfeeld Consolidated By .......| 100 780,00 750,000 E Woonsocket (R. I.) Electric Oo.....| 100] ..... | ...... tree 106 | 106 
a Luc tOn Aug. 17 last by a majority vote of the stockhol dhe capi 
Springfield O.— July 9? to $20,827,200, of which $18,276,000 is common and $2,951,200 preferred." "^ reduced 
springfield Street Ry... ..... 100 1,000,000 1 A280] . oos | Recently acquired the Edison Illuminating Oo. of Br lyn and its constituent com. 
f pany, the Municipal Electrie Light Oo. 
Springlield, Mass.- July 29 
S r1mgfeld Street Ry... .. . . 100] 1, 60,000 1, 108, 07 & A. ALLIED INDUSTRIES. 
Toronto Canada. July 29 ; aem 
Toronto Street Ry... . .. ... .. 100 6 000,000! 6,000,000 [134 s &. Boston MESA Tos : 
Montreal Street Railway Oo...... ww | **"** 4.000, 000 4,000, 0004 % g. 27 . — Ry. & I wg P o egre s" 1 10 a æ | e 
Washington. D. C.— July 29 United Élecirio Securities Co... pid. 1:000,000 88. Op.sh. - he 
F - 500,000 600,000 CE ATF 
on —— 2 —— 112,000 * 
Lofunnbia E nn evt mr ex Ie sh, Oct. New York.-July 29 
£ckington & Soldiers’ Home Hy....| 5€| 707.000) 852.000 > 
‘Georgetown & Tenallytown Ry... 50 200.000 Kran ttc rtm Consolidated Electric Storage Qo... s 1 
Metropolitan KR. Oo...... .........| 50| 1,000,000) 458,900 %% X Q; ^ wr 8 . o 150 185 
PU - orthington Pump Oo....... -com. : 
W'oreester, Mass.- July «0 T Worthington Pump Oo. nS pid 7 XA 118 ia 
Worcester Traction CO.. 000,006 3 | e „ 20 
Worcester Traction Oo.....6.% pid. 10 2000,k| 2,000008 J B. Feb. 07 Philadelphia Pa.— July 29 
Worcester & Subvrban divest Ry ..| 1 | "spo ` 230GA O 8 ~- a | ax 
* , n s.. * 
— Pa. - July 2 Welsbach Commereial Go..... com. ae 84 48 
esbarr yoming Val Trac.. | 4» im Welsbac omme T— 2 € n 
. ˙ . e * "^w 
|Welsbach Light Oo., Oanada. —— n aA 1 De 
5 e Am 11 r | Outstanding. 2, Ex-div. Pittsburg. Pa.—July2) 
8 onviile, Man Alrm 0 
b Consolidation Electric, People's amd Philadelphia Penson eto — Mr pe. eye — is aie: 24 
cha'ges.and all indebtedness of constituent and leased com panies assun — U roe sie 224 225 
T EIN teal ali ab d by Union T med by Union | Misoellaneous.- July 20 
? Lease to ank top see owned by Union Traction Company. "Barney & Smith Oar Oo com > 
d Lease to Frankford & Southwark A Mensa o a mri qb rin ae nee eae . — 20 || 95 
d Loan. $0 yira ph ype paha Gamdanp. 80 Ry. assumed by Electrie Traction Co. n Qar Oo See! iX 120 120 
f Controlled by Frankford & Southwark. Passenger Rallway Ic N Menta Oo. ion ue ri 
9. Leased to People’s Passenger Railway at.$5 per share. f 3 eek ael Co e drea iid. IX % Feb 54 (| bog 
h Majority of stock owned by People's Traction Compahy 28 $0.4 Whitmer Co. an —— 105 | 109 
í Leased to "nlon Traction Oompany. - 7 Pref & Waltner "i aca a com. m p 
F; Lease transferred to Union Traction Company; Still well-Bieree Zo ei ii less pia — 85 90 
20,000 in 1899-1900 and $30 OO pany at &;rental of $10,000 per annum in 1886-7-8 ||Btiliwell-Bierce C 7 B 
M &. $20,000 in 1829-1900 and $30 000 per ; -B 9 . pid, 2 X  Bept 48 |7 
Derr — pa annum thereafter, payable semi-annually, rental Shults Bolting Oe. , ; 80 80 
7$, Obarles Oar Or...... —— — ae p aw 
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ELECTRICIT Y. 


PASSENGER RAILWAY. 


KANE, 


— — - z = * 


Albany N. Y. 
Dats of Quotation— July 20 1901 
[The Albany Ry. Oo . mtg. 5e. 
Watervielt Turnpike & RR. let mig. 6s 
Watervielt Turnpike & RR. ad mig. fie. 
Olty Railway Co.. .. . . 18d 58 


{interest guar. by Albany Ry. Oo. 
iPrinetpal and interest gnar. by 
A »any By. Oo. 


Baltimore Md. 
Date of QuotaMon — July 29. 1901 
United Electric Ry. Co. Ist mig. g. 4s 


— Income 48. 
Raltimore City Pass. Ry..1st mig. g. 5s. 
+ daltimore Traction Oo...... 1st mtg. 5s. 


Baltimore Trac. Co.Exten. & Imp. g. 6s, 
| Bal. Trac. Oo. No. Balto div.1st mtg. g. 5s 


tRal. Trac. Oo. Coll, Trust. Ist mtg. g. 5a. 
Baltimore Traction Co. Convertible 5a. 
tOentral Pass. Ry. Oo......... lst mig. 6s. 


& Suburban Ry..... 
Roland Elev., .... 


= — of io Mer gre = above 
panies, mar ave been as- 
— by the United Railways & Elec- 
trie Company. . 
Boston Mans. 
Date of Quotation— July 29, 1901. 


Lynn & Boston RR.......181 mig. g. 58. 

Wst End Street Ry........Deben. g. 5s. 

West End Street Ry.......Deben. poe. 
11,074,000 in escrow to retire ou 

nz bonds of absorbed companies 


Charleston S. C. 

Date o/ Quotation- July 23, 1901. 
Anterprise Street RR... . . . Ist mtg, 5s. 
tOharleeton Olty Ry......... lst mtg. 

tOontrolled 12 Charleston St. Ry. & 
Chicago III. 
Date af Quotation—July 29, 1901. 


cago Nase "rn 
West Div. Ry... . Ist mtg 48. 

— ade Elevated RR. . Ist mig. g. 5a. 
. W. Side Elev. Ry. Ist mtg. g. 5s. 


North Ohicago Sh WE. ccs 1st mig. 5a. 
North Chicago St. RR... . Cert. indeb. 6e. 


— M mig. . 


loago St. 
West ch St. RR ....... Deben. 6a... 


Redeemable at option on 60 da. notice. 


ed debt assumed by Ohicago W. 
v. Ry. Oo. controlling interest of 
which is owned by W. Chicago St. 


een after Oot. 1, 1899, at 
nio and i 


d and ied by W. Ohi. RR. Oo.. lessee 
[| y bd * . m 
fint. guar. by W. Ohicago 8t. ER. OOo 


Cincinnati O. 
Datso) Qsriation-July 29 1901. 


Oin. New. & Oov.Bt. Ry. Ig Oon.mtg. g.5e 

'Mt. Adams & Eden P’k In. . Ist mig. 6s. 
Mt. Adams & Eden P'k In. . . Ist mtg. 6s. 
Mt. Adams & Eden P'k Ino. Cons. mtg.5s 
> Cov. * Oin. B. R — Ist mtg. 6s. 

Wo, Oov. & Oin. BN. Ky POTES 2d mtg. 68. 
t Assumed by the nein. St. Ry. Oo. 
180, 000 reserved to retire 1st még. bds. 


Cleveland O. 


Bats of Quotation - July 39 1901. 
aScooklyn Street RE. Oo...... ist mtg. 6e. 
Oin. New & Oov. St. Ry..Cons. ae 5e. 
Oleveland City Oable 1 ah Fore mtg. 5a 
——— Electric Ry. 


5 5 6 6 „ st mig. 5s 
Ft. Wayne (Ind.) Elec. Ry . 1st mtg. g. 6e 


— 0 dier bounds o! 

bror oompanies, marked a. 

; Unterest guar. by Cons. St. Ky. Oo. 
Detroit, Mich. 

Date of Quotation—July 29, 19¢1 
Metroit Oltisens' 8t. R let mtg. 6 
Fi. Wa & Belle Isle Ry let mtg. 6e 
Io Detroit Ry... ----- .. Ist mtg. 5s. 

si ,000 in escrow to retire bonds o: 
Det. Ry. and Grand River 8t. Ry. 


New Haven Conn. 
Date of Quotatéon— July 2 9 1101 


$506,000 
750,000 
850,000 
150,000 
88,000,000 
14,600,000 
2,000,000 
1,500,000 
1,250,000 
1,750,000 
150,000 
800,000 
96,000 
601,000 
8,000,000 
1,000,000 
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New Opleans La. 
Dete of Quotation— July 29 1901. 


PPP tee ee ee ee - 


Canal & Qletborne RR... cons mig. be.“ $480,000 


JTrescent Clty RR............1st mig 
New Orleans City RR........18$ mig. 6a. 
FN. Orl’s City & Lake RR. . 1st mtg. A 5s. 
N. Orleans & Carrollton RR. 2d mtg. g. 6a. 
Orleans Railroad OOo. . Cons. mig. 6a. 
tSt. Charles St. RR. Co. . Ist. mig. 6a. 
78428. 800 in escrow to retire New Or- 
leans O!ty RR. Co.'s Ist mtg. bonds. 
1990,000 outstanding. 


New Vorn. 

TT Date of Quotatien— Jnly 29 1901. 

ntic Ave. (Brooklyn) . . Imp. g. 5s. 
Atlantic A v. ( Brooklyn). Ist gen. 24 
fAtlantic Av. (Brooklyn). Cons. mtg. 5a. 
(Bro’dway & 7th Ave. lstcons. mtg. g.5s. 
Broadway & 7th Ave..... (18$ mtg. 5a. 
Broadway & 7th Ave.......... 2d mtg. 58. 


Brooklyn Rapid Transit......... Id 5a. 
3leecker St. & Fult’n Fer'y ER ist mig. ö 
Jent P’k, N. & R. os Is cons. mtg. 4a. 
^oney Taland & Brookiyn RE. n 
D Yock,E. Bd'y & Bat’y R. gen. mig. x. 5. 
Dry Dock, E. Bd’y & Baty RR..sorip5 % 


Mehth Av. RR. Co. .. . Oert. indebt. 6 &. 


2d St., Man. & ft. Nich. A v..1si mig. 6s. 
(2d St., Man. & St. N. Av. d mig. — fla. 
Lex. Ave. & Pav. Ferry RR. lst mtg. g. a. 
Metropolitan 8t Ry CO. . K. m. cl. tr. g. 5s 
Jecond Avenue Ry. Gen. cons. mir. 


mig. 5e. 
tt Westchester Electric RR... 1st — 5s. 
e in escrow to retire gen. mig. 


184.880 000 in 
3 escrow to retire maturing 


98552 ,000 in 
E aras escrow to retire Ist and 3d 


In treasury, $80,000. 
11 Guar. by Union Ry. Oo. 
Toronto Canada. 
Date oj Quotation— July 29 1901 
Montreal St. R de 060 obe S6 6 Le * „ 
Toronto St. dft Ist ae eee 


1$85.000 per m. single track authorized. 
3600,000 1n escrow to retire fs due in 1901. 


Philadelphia. 


l Date of Quotation— July 29,19 

Jontinental Pass. By............18t. mtg. 6s 
Vrepire Pann, Ry. s eendceses 10 2 Te 
Greene & Ooates St. Ry..........lat mtg. 68 
Lombard & 8o, St. Pass. Ry...1st mtg. 6e 


People’s Pass. Ry. . . Ast mig. 7s 
People's Pass. Ry. 2d mtg. 5a 
People's Pass. Ry. ns. mig. 5a 
People’s Pass. Ry. . . Stk. tre. cert. g. 40 
Phila. City Passenger By. .. Ist mtg. 58 
Philadelphia Trac. Co. ll. tr. g. 4s 
Thirteenth & 15th St. Ry. . Ist mtg. 76. 
Union Passenger Hy...............]s$ mig. 58 
2Union Traction Co. , Ool. tr. 4s. 

est End Passenger Ry. .. ‘stmég. 7s. 
West Phila. Pass. Ry. . Im tg. g. 6a. 
West. Phila. Pass. Ry. . . . d mtg. 5e. 


à The trust certificates were issued to 
pay for the shares of the Electric and 
People’s Traction lines purchased. 


Pittsburg. Pa. 
Date of Quotation - July 29 1301 


Ist mtg. 5s. 
*Fed'l St. & Pleas. Val. Jack's Run.....5s. 


Fed’! St. & Pleasant Valley. . Oons. 5e. 
Millvale, Etna & Sbarpeburg. 56 
Pittsburg. Crafton & nsfield.......... 5a. 
Pittsburg Traction CO. . . t 
Pittsburg & Birmingham. . Ist mtg. 5a. 
Pittaburg & West 


11 


Sub. Rapid Transit Railway Oo..........66. 


Providence R. I. 

Date of Quotation—July 29 1901 
Newport Street Ry. .. «c. Coupon Ss 
United Trac. & Elec. Co.....15$ mtg. g. Be 

St. Louia. 


Date of Qurtation—July 29, 1901, 
Baden & 81. Louis RR. ... let mig. 6e 
Oase Ave. & Fair Gds Ry. . lst mtg. Be | 
Oltisens’ Railway Co...... 1st mt 
Nomp. Hts. Un. 


With interest Unlisted 


— 
p bO gu 
- 


. 6a. 
-.. Dons. mtg. g. 5s.| 5,000,000 
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PASSENGER RAILWAY. 


| IN. 
' 
MAN | ik 
Sd. | cae 
J.&D | Ws 
J.& J. | 112 
F. & A LIII 
J. & J. „„ 
an 
2 4. J. 95 
A. & 0 n à 
J. & D. 198 
J. & D. |104 
J. & J. 108 
rn 115 
WÉGW E 
J. & J. |16 
J. X J. |115 
J. & J. | Wi 
A. & O. | 104 
J.&J. iu 
M. & N. 107 
IZIIIIIIIJ [^ 
J. & D. 107% 
M. X N. | 195 
J. & J. 101 
J. & D. | 17 
F. & A. | 102 
TIR 
J. & J. 89 
M.& 8. | 124 
F. & A. | 120 
; 2 y 18% 
J. & J. m. 
esE lx 
J.A. [.— 
J. & J. | 108 
F. & A |118 
J. & J. 110 
M. & 8. 
M &8. 
J. J. — 
J. & J. he: 
PAP J. 
J. & J. 
J. & an db... 
M.&B. | s» 
J å LLLI 
F. & A % 
A. 40 
A. 40 
A. 40. 
A. K 0. 3 „ 
M. & N. seoses» 
M.&8, | n1% 
J. &. J — 
A. & Q. LIILII] 
J. & J. - 
J. J. | socso 
a & J. LIIIIIJ 
M.&N., 110 
a. & J. eereee 
A. & O, | es 
M. & N, | 112 
J. AJ. yes 
A. & O. cree 
J. & D. „% 
LY 7 od ms 
J. KD |... 
M. & . 11€ 


NN 


botes: 


118 


PASSENGER RAILWAY. 


_ELECTRICITY. 


IAA. 


— — 
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St. Levis. 
Date of Quetation— July 20 1:1 1 


J.flersecn Avenue Ry..........15! mig. 8e.| — 270,900 270 000 |1906 
Lindell E . Qo.......... 0 0 oo... 18$ mig. 50 1. 500, 000 1,800 060 1911 
issouri soso SH „„ „„ „„ 1, 000, 000 YOU 000 1916 
Mound City RR. Oo... ... Ist mtg. 6s. 400,000 800,000 |1910 
eople's RR. Oo.. . . ... let mig. 6a. 125,000 125,000 |1902 
People's BR. Oo.....................2d Mtg. Ts. 75,000 75.000 |1902 
eople's RE. Oo. . ..... Cons. mig. 66. 1,000,000 800,000 | 1904 
St. Louis & E. St. L. Electric..ist mtg. 6». 45,000 75,000 |1906 
St. Louis BR. 00; versn esocescs 1810 mtg. 58. 2,000,000 3,000,000 1900 
(ft. Louis & Sub. By.........18$ mtg. g. 58. 2,000,000 | 1,400,000 |1921 
St. Louis & Sub. Ry................ Income 5e.| 800,000 800,000 |...... 
5 Electric Ry. , Cons. mtg. 6s. 600.000 500,000 1909 
Taylor Avenue St. Ry......18$ mtg. g. 66. 500, 000 500,000 |1918 
Union Depot RR. Co....l1et cons. mtg. 68. 1,091,000 1,091,000 1900 
Union Depot BR. Oo. . .. Cons. mtg. 6a.| 8,500,000 | 1,787,000 1918 
Controlled by 8t. Louis RR. Oo. 
Controlled by Union vd se BR. Oo. 
Controlled by Lindell BR. Oo. 
$200,000 in escrow to retire lst & 3d 
mig. 
Hoo ooo in escrow. 
1 C00 in escrow to retire lst mig. 
y 318. 
san Francisco Cal. 
Date of Quotation— June 1961. 
Oslifornia St. Oable BR. Ist mtg. g. 5s.| 1,000,000 900,000 |1915 
t Ferries & Cliff House Ry.....1st mtg. 66. 650, 000 650,000 1914 
Geary St., Park & Ocean RR..181. mtg. 58. 1,000,000 671,000 |1921 
Market St. Cable Ry. Oo.....19$ mig. g. 66. 8,000,000 | 8,000,000 |1918 
[seu Ry. OO. ... . . . Ist mig. 200, 000 — . ꝗ q . 
Omnibus Cable Oo..... ........1lat mtg. 68. 2,000,000 | 2,000,000 |1918 
fi ark & Cliff House BE........1lat mtg. 6s.| 850,000 850,000 |1912 
erk & Crew RB...............]8$ mtg. 66. 250.000 260.000 |1914 
t Powell St. Ry. . .. . . Ist mig. 66. 700, 000 700.000 1912 
Rutter St. Ry. Oo........ ......18$ mtg. g. 586. 1,000,000 900,000 |1918 
fOopntrolled by Market Bt. Ry. Oo. 
Washington D.C. 
Date of Quotation— July 29. 1t€01 
Belt Ry. OO... . ooo eo ees DOLA mtg bs. 500.000 460,000 1920 
Columbia Ry.................... '" mtg. 6e. 500,000 500,000 |1914 
Rckington & Soldiers’ Home. mig.6e.| 200, 000 200,000 1911 
Metropolitan RR. Co.. Coll tr. cons. 66. 500, 000 600,006 1901 
$920,000 in escrow to retire let mtg.bds, 
Miscellaneous. 
Date of Quotation - July 29, 1904 
Bridgeport Traction Oo........15$ mtg. 58. 2,000,000 | 1,688,000/1928 
Buffalo (N. Y. Ry. Co......Oons. mtg. 58. 5,000,000 | 8,548,000) 198] 
€ ‘tisens’ Bt. R. (Ind! polie). Ist cons.m.5s| 4,000,000 | 8,000,000|1988 
TC roestown St. Ry. (Buffalo)..]18$. mig. 58. 8,000,000 7,366,000 1982 
Colum bus (O.) St. By......18t cons. g. 58. 8,000,000 2,261, 000182 
Coneolidated Traction (N. J.)..18$ mig. 5 15,000,000 18, 985, 00 198 
Or oest' n St. Ry. (Colu’s, O.). Ist mig. . 5e 2,000, 000 572,000 1983 
Denver City Cable Ry........18$ mtg. g. 66. 4,000,000 | 8,800,000/1920 
Denver Con. Tram’y Co.....Con. m. g. 56. 4,000,000 922, 000 | 198% 
Louisville (Ky.) Ry. Ist cons. mtg. g.5s.| 6,000,000 | 4,981,000 1980 
¿Minneapolis Si. Ry..18$ cons. mtg. g. 58) 5,000,000 | 4,050,000/1919 
No. Hudson RS N. J.. 2d ae bs! 8,000,000 | 2,878, 00 19 
No. Hudson Co. Ry. (N. J.). . 2d mig. 56. 550,000 550,000 | 1928 
Ko. Hudson Oo. Ry. (N. J.). . . . Deb. 66. 500,000 189,000 1902 
Paterson (N. J.) Ry. . . . Cons. mtg. g. 68. 1,250,000 | 1, 000, 000 1981! 
Rochester (N. . Ry. sese 1st mtg. 5e. 8,000,000 2,000,000 1980 
St. Paul Olty Ry. . Cons. g. 5a. 6,500,000 4,298 000 1987 
St. Paul Oity Ry... . sos „. DOD. E. 6a. 1,000,000 1,000,000 1900 


181,000,000 in escrow to retire lst and 
d mtg. bds. 

1$800,000 in treasury. Bonds guar. by 

Buffalo Ry. Oo. 

48760, 000 in escrow to retire bonds of 
O. St. BE. Oo. 

$37,000 in treasury. 

12980.0 0 res ved to1edeem prior liens 
{178620,(00 in escrow. 
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ELEOTRIO LIGHT AND ELEOTRIOAL MFG. COS 


Boston, Maas. 
' Date of Quolation— July 29,-1901 


Delaware Gas Lt. Co.,........18$ m. 5a, g.) 800,000 800,000 |...... J. XJ. 106 10» 
Edison Elec. Illuminating Oo., Boston. . 2, O26, 000 Vase Quar. 157 "s 
General Electric Oo.. gold coup, deb. 56. . 10,000,000 | 8,750,000 |1922| ......... 116 wise 
Pittsburg Pa z 
Date of Quotaticn— July 29 1901 
Allegheny County Light Co.............. Ca. 500,000 ^... |191] J. & J 110 8 
Westinghouse Elec. & Mfg. Co.Scrip 66. 195,570 „„ M. — err 
Miscellaneous.—(July 29 1901.) 
Edison El. IIIg. Oo. (N. York) lat m. 68.. 4,812,000 4,812,000 19100 109 iv. 
Edison El. Illg. Co. (N. Y.) con. m. g. 68. | 15,000,000 2,188,000 11998] ...... 1244 
Edison Elec. Iilg. Oo. (Brooklyn) - | 6,000,000 5,000, 000 198400 1224 124 
Edison Electric Light (Philadelphia) .. 2,000, 000 „ö Cuscuit „ 
Kings Co. Kl. Lt. & Pow. Co. Ist mtg. 58. 2,500,600 een 19887, A. & O 100 105 
Kings Oo. El. Lt. & Po. Co. pur. money 6a! 5,176,000 — 1997 A & O 120 122 
i waukee El. Ry & Lt. Co. Ist con. g. 5a.| 8,600,000 8 F. & A. 102%. 
nited Elec. Light & Power Co(N. .- 5,000,000 Meere eus [i a ad our "NE 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 

Date of Quotation — July 2) . 1901. 100 % 101 
merican Bell Telephone. . . ... 48. 1908 F. & A. | ...... Sig 
orthwestern Telegraph Oo................78. — — S pte EM E 

N. v. & N. J. Telep & Telg Oo. gon.rotg.5a SEES dd viso Gees 114 115 
Chesapeake & Potomac Teleph. Co...5a. e ... |1911] J. & D.] 108 108 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date of} Quotation—July 29 1901 
American Electric Heating............ 7s 500, 0 | 80,000 j|....|  ceocccces ves M 
Armington 4 Sims Engine Co. 8 88 e n dux. S 25 
Barrney éc Smith Car C . 88. —— TT 1942 J. J, 106 107 
Oarborundum M fg Go LELETEI 6s. 232 „„ „ ur ces soosee 1904 J & D. eases: J @eenee 
Worehing ton Pamp 6 æ. ——U—U—œ— 2 000 [^ — 116 133 
WB alisted IN imina’, 
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NOTES FOR INVESTORS. 


Tate quotations for copper are: Bleetrolytie, 16j/g17e.; Lake, 1717132. 
casting, loo ca 162, c. 

Dividend disbursaments in Boston on August 1 will aggregate $6,034,805 
against £5,848, 162 on August 1, 1900, 

According to an official of. the Chicago Union Traction Company, dividends 
Will be paid on the preferred stock within the next six months. 

Harnings of the United Power & Transportation Company of Philadelphia 
are stated to be making a very favorable showing. 

The Chicago Edison Company has declared the regular quarterly dividend. of 
2 per cent., payable Angust 1. Books closed July 25 and reopen August 2. 

It Is reported that the United Traction Company of Rea ling, Pa., is negotiat- 
ing for the purchase of the railway interests there of the Shepp Brothers, of Phila- 
del phia. 

Philadelphia Union Traction transfer books will ba closad from August 25 to 
September 19, inclusive, for the steckboldzirs meeting which takes place the 
former date. 

The directors of the London Metropolitan Railway have declined the offer of 
C. T. Yerkes to introduce electricity on their line, and will install electricity on 
the system themselves. : 

The Sixth Avenue Railroad Company of the Metropolitan system of New 
York, has declared a real estate dividend of 3S per cent. payable at once. Books 
Closed on Saturday, 

The directors of the Boston Elevated Railway Company on Monday declared 
a semi-annual dividend of 31% percent. This is an increase from a 44 per cent. to a 
7 per cent. annual basis. 

The North Hudson County Street Railway Company and the Paterson Street 

tailway Company have been merged into the Jersey City, Hoboken and Paterson 
Street Railway Company. 

The Westinghouse Electric & Manufacturiag Company has declared a quar- 
terly dividend of 1?, per cent. omits assentiuz stock, payable August 15. Kooks 
close August 6 ard reopen August 106. 

The title of the Schuylkill Valley Phone Company has been changed to the 
Consolidated Telephone Companies of Pennsylvania, and the capital stock js to be 
increased from $400,000 to $4,000,000, 

The regular quarterly dividend of 1½ per cent. on the West Chicago Street 
Railway Company's stock, guaranteed by the Chicago Union Traction Company, 
will be pail on August 15. Books close August 5. 

The New England Telephone and Telegraph Compary has declared a regular 
quarterly dividend of Ii per. cent., payable August 15. Transfer books close 
from August 1 to August 14, both days inclusive. 

The steel stiike situation is much improved. Conferences. between Mr. Mor- 
zun and President Shaffer of the Amalgamated Association have apparently re- 
sulted in a satisfactory understanding. and tlie great strike is therefore practically 
ended. 

The Boston Edison Electric Hhuminatinz Company has notitied the Old Colony 
Trust Company to receive deposits of Boston Electric Light Company stock under 
terms of consolidation with the Edison until further notice. The time previous- 
ly set for depositing expired July 24. 

The following are quotations for some of the industrial stocks not quoted else- 


where: Electrical Lead Reduction, IIe; Electrie Boat, 1619; Electric 
Vehicle, Gas; Tel. & Tel. Company of America (full paid), 446'y; Electric 


Company of America, 7½ 7; National Caroon, 165) gle. 

We understand, says the Boston News Bureau,” that directors of the Tele- 
phone, Telegraph and Cable Company of America will meet early in August to 
consider the reorganization of the company. [tis planned to raise additional capi- 
tal and actively push the business of the company. 

The Boston Stock Exchange gives notice that the stock of the Boston Electric 
Light Company has been dropped from the list, and that it has admitted for quo- 
tation on the unlisted sheet the certificates of deposit for this stock issued by the 
Old Colony Trust Company, which will constitute a good delivery, 

The Electric Company of America reports that the June net earnings of the 
15 plants which it is operating show an increase of 25 per cent, over. those of the 
corresponding month in 1900. An advocate of a plan to make Electric Compauy 
of Xineriea stock full paid says the interests he represents are not likely to press 
this matter before cooler weatlier- - next fall, 

The Boston Stock Exchange has listed 62.576 shares of. the Cumberland Tele- 
phone and Telegraph Company, of au autüoriz*l issue o£ 100,000 shares. The com- 
pany is a consolidation of the Cumberland Telephone and Telegraph Company, 
the Great Southern Telephone and Telegraph Company, and the Obio Valley 
Telephone Company. The company has rezularly paid dividends upon its stock 
trom September 22, 1585, the total amount so paid being $1,555,205, the last three 
dividends being at the quarterly rate of 17, per cent. 

Morrison, Kekewich & Co, a copper firm of London, write: 
gradually improved under persistent. purchases on behalf of consumers, and 
quiet absorption of standard by the American representatives.  Brmouthly 
statistics show a small increase in the visible supply of 27 tons--some 2,000 tons of 
This copper is sold and. is now be- 
Owing to 


“Copper has 


furnace material arrived and were included, 
ing delivered for the whole month a substantial decrease is expected, 
the remunerative prices obtainable for electrolytic. u large quantity of. standard 
is being withdrawn from the warehouse and slipped to America for conversion." 
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EDITORIAL NOTES. 


Arrangements. have now been 
completed for holding the 
Eighteenth Annual Convention 
of the American Institute of 
. Electrical Engineers, The meet- 
ing will take place in Buffalo be- 
tween August 20 and 24. On August 14, how- 
ever, the members will meet at the Society's 


headquarters in 31st street, New York, where 
the registration and distribution of badges 
will take place. On August 15 visits will be . 


paid to various places of interest in the neigh- 
borhood, such as the Crocker-Wheeler Works 
at Ampere, N. J., the power stations of the 
Manhattan and Metropolitan Railways, etc. 
On Friday August 16 the members and their 
guests will visit the principal exchanges of the 
New York Telephone Company as well as sev- 
eral of the central stations of the New York 
and Brooklyn Edison Companies. No special 
assignment has been made for Saturday in 
order to enable visitors to make their own ar- 
rangements for sightseeing and recreation. 

At 9 A. M. on Sunday, the 18th, the party will 
meet on board the special steamboat Montauk 
at the foot of West 42d street and proceed up 
the Hudson River, arriving at Albany about 6 
o’clock in the evening. The following morn- 
ing the members will leave Albany by special 
train for Schenectady where the works of the 
General Electric Company will be visited. 
Leaving Schenectady immediately after 
luncheon, the party will arrive in Buffalo by 
night. 

The following morning the general] meeting 
will open at Buffalo, in the Temple of Music, 
with addresses by the Exposition and muni- 
cipal officials. A preliminary visit will be 
made to the Exposition in the afternoon. On 
the three following days there will be sessions 
for the reading and discussion of papers in 
the forenoons. The Exposition officials have 
designated August 22 as Electrical Day. 

Although only morning sessions of the Con- 
vention will be held, the afternoon being util- 
ized in visiting installations or sightseeing, it 
is expected that much good matter will be gone 
over and discussions of interest elicited. 

An agreeable feature of this year’s Conven- 
tion will be the presence of a number of 
European engineers, who come over through 
the efforts of ‘‘L’Eclairage Electrique" of 
Paris. This French party of engineers will 


leave Buffalo for Chicago on August 25, spend- 
ing Monday and Tuesday in Chicago. Return- 
ing to Kingston, Ont., the party will continue 
down the St. Lawrence, stopping at Montreal 
August 30 and 31 and Quebec September 1. 


*k k o 
Flve years ago people would 


Light have laughed to scorn the idea 
from of converting the refuse and 
Refuse. garbage collected on narrow 


and dirty streets of à commu- 
nity into brilliant light, and yet this is just 
what is being done every night of the year at 
Shoreditch, a vestry of London, and at other 
places in England. 

In New York City, as is well known, various 
methods have been tried for disposing of ash- 
bin refuse, none of which may be said to have 
proven entirely satisfactory from both a 
hygienic and financial standpoint. At one time 
the daily accumulation of garbage was loaded 
upon scows and towed to Riker’s Island where 
it was dumped, theinhabitants on the upper 
east side being obliged to put up with obnox- 
ious odors every time the wind happened to be 
from that direction. AS a natural result com- 
plaints became numerous during the summer 
months and this method of disposal had to be 
abandoned. 

An attempt was then made to rid the city of 
its garbage by dumping at sea, but complaints 
again arose, as only too frequently a portion of 
the refuse was brought back by wind and tide 
to the very shore from which it had been 
taken. 

The Barren Island scheme next made its ap- 
pearance, which consists, in a word, in boiling 
and cooking the vegetable and animal matters 
witha view to ultimately turning them into 
grease and other salable substances. Con- 
siderable has appeared from time to time in 
the daily press on this method of disposal, due 
to the complaints of residents at Rockaway 
Beach and other summer resorts in that vicin- 
ity, who objected to the process on the same 
grounds that thedwellers along the upper east 
side objected to the dumping on Riker's Island. 
At the present time a small portion of the 
garbage of New York City is burned after 
everything of a marketable value, such as tin 
cans, rags, etc., has been removed. This is 
certainly a step in the right direction from a 
sanitary standpoint, but still leaves much to 
be desired from a financial point of view, and 
it is in this that our English cousins have gone 
us one better and have developed the so called 


66 


garbage destructor, which may truthfully be 
said to be the only known means of refuse dis- 
posal that satisfies both sanitary and economi- 
cal requirements. 

These destructors, as explained from time to 
time in thesecolumns, consume without giving 
off disagreeable orders, the refuse of a district, 
that is made to generate steam and produce 
electric current which may be made to operate 
arc lights throughout the district from which 
the garbage is collected. 

The value of this method of disposing of a 
city’s refuse should not be overlooked at a 
time when those in authority in this city con- 
template having the New York Sanitary Util- 
ization Company dispose of the city’s refuse at 
a cost of $322,000 a year. This means that the 
Barren Island scheme will continue to flourish 
inspite of the fact that the Legislature of 
last year passed a bill condemning the plant as 
a nuisance, which bill, however, was held un- 
constitutional by the court. There is talk of 
the city buying the plant, which is absurd, for, 
as a writer in the N. Y. “Herald” recently said 
when referring to this subject, “If the next 
Legislature heeds the complaints of the ‘Barren 
Island nuisance,’ and enacts a measure that is 
not unconstitutional where will the city be? 
It will be free to create a new plant at its 
own expense, while the coterie of inside own- 
ers of the existing outfit will have the people's 
money.”’ 

Instead of spending hundreds of thousands 
of dollars on an antiquated outfit or for the 
disposal of garbage, let our city fathersauthor- 
ize the construction of a destructor plant such 
as are in successful operation in Englard and 
try the experiment of generating electricity at 
practically no cost. 

& & k 
The Manhattan Elevated 


A Proposed Railroad Company of this 
Power House city proposes to erect a 
Not Wanted. power house on Morning- 


side Heights, in the vicin- 
ity of the Cathedral St. John the Divine and 
St. Luke’s Hospital. This contemplated ac- 
tion on the part of the railroad company has 
resulted ina hueand cry being raised by the 
owners of real estate in that neighborhood. 

The power house is to be of red brick four 
stories in height.. In design, says a daily 
paper, which treats the subject in a sarcastic 
humor, it is to be early Manhattan Renais- 
sance, slightly altered by the addition of a 
seven-story chimney, that next to the choir 
loftof the Cathedral will be the most con- 
Spicuous landmark on the heights. In other 
words, special effort will be made by the archi- 
tects to have the power house in striking con- 
trast to the noble Cathedral on whicb millions 
are to be spent. 

The power house will, on the other hand, 
cost $52,000. Referring to this subject the 
N. V. World" recently said: 

“In spite of this bit of enterprise on the 
part of the Manhattan ofticials, the property 
owners in the vicinity, evidently not fully ap- 
preciating what is to be done in their behalf, 
have raised a cry of indignation and there 
have been threats to call a mass-meeting and 
to protest against what they call the desecra- 
tion of the neighborhood. They hope to force 
the Manhattan people to abandon their cher- 
ished public improvement. The company ofh- 
cials say that this indignation on the part of 
the property owners arises from a misconcep- 
tion of the plans the company haS in view. 
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When these are more generally understood, 
they say, opposition will disappear and co- 
operation will take its place.“ 

A prominent real-estate owner, to whom the 
beauties of the brick power-house with the 
ornate chimney do not appeal, is reported as 
saying that unavailing efforts have been made 
to have the L people turn the plot into a 
park. Its present condition has decreased 
real estate values in the neighborhood 25 per 
cent., he says. The Manhattan directors bave 
failed to impress him witb the fact that a 
power house on the site will restore to the 
neighborhood its lost prestige. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


PRESIDENT VREELAND of the Metropolitan 
Street Railway of New York will be examined 
on September 4at Albany by Referee Earl in 
the special franchise tax litigation. Mr. Vree- 


land's testimony will close the case. 
— (po «4 »———— — 


TEN of the new automobile stages that are 
to take the place of the old Fifth avenue 
Stage coaches in this city will bein operation 
by September 1, & month later than they 
were promised by the New York Electric 
Vehicle Transportation Company. 

A FOREIGN contemporary states that the 
Swiss town of Davos proposes to introduce 
electricity for all industrial and domestic pur- 
poses, thus dispensing with fuel of any de- 
scription. An extensive electrical generating 


plant would be erected at the confluence of 


two mountain torrents, and, it is stated, a 

prominent firm of Swiss electrical engineers 

has obtained the necessary permission to util- 

ize the torrents for this purpose. The cost of 

the first installation is put at about $1,700,000, 
—— —— 

H. A. FISAER, general marager of tbe Col- 
umbus, London & Springfield, O., Railway 
Company, asserts that witbin one year his 
company, with other interurban companies in 
which he is interested, will offer through 
sleeping car service between Columbus and 
Cincinnati, and within two years there will be 
such service between Cleveland and Cincin- 
nati, According to Mr. Fisher, the sleeping 
compartments on the trolley cars will be equal 
in every way to those on the Pullman. There 


will be no extra charge for their use. 
— 82 — 


CONSTRUCTION of telegraph lines in the Phil- 
ippine Islands is becoming quite a feature of 
the development of this partof the United 
States’ new possessions. Before the fall of 
Manila the Spaniards only used the telegraph 
in the vicinity of that city. Now there are 
hundreds of miles of wires in every part of 
the island which has been occupied by Ameri- 
can troops. There are nearly 1,000 telegraph 
offices in the archipelago, and every week new 
ones are being added. 'The Filipinos, who 
were at first hostile to the telegraph lines, 
have become reconciled to the innovation, and 
the authorities are having less trouble on ac- 
count of their depredations. While the lines 
have been constructed for the use of the mili- 
tary service, at the Same time the native busi- 
ness establishments are beginning to usethem. 
the Government making a fair charge for such 
use, Recently some of the mining concerns 
and plantation proprietors have combined to 
construct a line for their own private use, 
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— —— — — Fꝓ—— —— 


We learn from the Morning Post." says 
the London Electrician," that the electric 
railway between Milan and Varese in Italy 
has just been opened. The distance of 50 
miles is covered in 50 minutes, and trial 
trips have been made with complete success, 
the train running at 66 miles an hour. Water 
power is obtained from the Ticino at Torna- 
vento, where three 500 hp. alternators have 
been fixed. The carriages, which resemble 
Pullman cars, are furnished with four motors 
connected with the axles of the four sets of 
wheels. At level crossings the third rail, 
along which the current passes, is interrupted. 
the ends being connected underground by 
means of a cable. At the stations the third 
rail is carefully protected from all possible con- 
tact with the traveling public. 


A DISPATCH from Boston states that having 
obtained a special permit from the United 
States Government, the Boston Submarine 
Signal Company, which controls the system 
invented by Arthur J. Mundy and perfected 
by the late Prof. Elisba Gray, will begin this 
week the erection of a cable house on Egg 
Rock, Nahant, and will establish a svstem of 
submarine signaling, by which vessels bound 
into Boston Harbor may determine their posi- 
tion when within ten or twelve miles from the 
shore, thus escaping the danger of approaching 
too near dangerous shoals and ledges in the 
entrance to the barbor. 


— 2 ——— 

ADVICES from abroad state that the first sub- 
urban electric railroadin Russia has just been 
opened for traffic. The new line connects the 
manufacturing town of Lodz. in Ressian 
Poland. witb the neighboring towns of Zyierz 
and Pabianico. and is 134 miles long. while the 
total cost is put at $560,000. It isone of the 
provisions of the charter that tbe Russian 
10vernnient shall receive a share of the profits, 
also the right to purchase after 20 years. and 
that the road intact shall become Government 
property at the expiration of 28 years’ time. 

— 828 —— 

Ir is stated that experiments with wireless 
telegraphy on board the French Mediter- 
ranean fleet have not proved successful; 14 
suips have been fitted with the apparatus; 
messages were only sent 30 miles with any- 
thing like precision. Up to the present time 
the men in the French Channel squadron have 
made more progress in the use of wireless 
telegraphy thanthe men in the Mediterranean 
fleet. 

— 8 —— 

A MAGNIFICENT royal car probably the 
first electric car in the world built especially 
for royalty—is now under construction by 
the Ottawa Electric Railway. ‘The company 
iS not sparing expense to make this car one of 
the best electric cars that has ever run on any 
track. It is to be finished in a most complete 
manner, and on the front will be painted the 
name of the car, The Duchess of Cornwall,“ 
and on eitherside will be carved the royal 
coat of arms. The car is to be finished in the 
royal eolors aud on the inside, besides the 
fancy brass work and plate mirrors. will be 
numbers of wicker and upholstered chairs. 
The car will carry the royal party to Britannia. 
where the Ottawa lumbermen will have a 
timber crib which will be boarded for a trip 
through Deschenes Rapids and down the tim- 


ber slides at Chaudiere Falls. 
— . ů 


THE law enacted at the last session of the 
Connecticut Legislature regarding automobiles 
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went into effect August 1. It limits the speed 
of all power vehicles to 12 miles an hour in 
Cities, and fifteen miles on the country roads. 
If the driver of a horse holds up his hand when 
meeting an automobile the chauffeur must 
Stop instantly. A penalty of not more than 
$200 is attached to the statute, Prosecuting 
Attorney Walsh says that he has had many 
complaints of strangers traveling through 
Greenwich on speeding trips to New York and 
Bridgeport, and that he will cause the arrest 
of the first one seen speeding on the Boston 
turnpike, 
— 2—2 — —— 

ONE of the largest contracts ever obtained by 
an Albany, N.Y., manufacturing company was 
tbat awarded last week to the Consolidated 
Car-Heating Company calling for the entire 
electric heating equipment of the Manhattan 
Elevated Railroad Company of this city. The 
company expects to have 300 cars ready by 
January 1,1902, It will take about 18 months 
to fill the contract. 


ON August 1 there was direct communica- 
tion by telegraph between Ottawa and Dawson 
City. 'lheseveralsections of the line which 
will in the near future be finished into a com- 
plete 8ystem are from Ashcroft to Quesnel, 220 
miles; from Quesnel to Hazelton, 400 miles; 
Hazelton to Telegraph Creek, 350 miles, and 570 
miles from Altin to Dawson, making in all 
1,754 miles of line. The south terminus of the 
line is Ashcroft, and Vancouver messages will 
be accepted from there. 


— 28 — 


Mr. Nelson P. Hutch, of Milwaukee, Wis., 
recently inspected the power possibilities of 
the Chats Rapids, near Ottawa, with a view to 
development. This magnificent, undeveloped 
power has been attracting great attention of 


late, and it will probably be all utilized before 


very long. It is one of the finest powers on 
the Ottawa River. 
ee 


Tas Brooklyn Rapid Transit Company is to 
use automobiles as repair wagons. An order 
for the building of twelve wagons of a special 
design has been placed by the company with a 
large manufacturing concern. The vehicles are 
to be ready for delivery by October 1. They 
are to cost from $2,200 to $2,500 each. 


—————> a 
The American Institute Trip. 


The following information bas been received 
from the Secretary of the American Institute 
of the Electrical Engineers regarding the com- 
ing convention: 

Fare for the trip from New York to Buffalo 
and return will be $16. This will include trans- 
portation on the boat, luncheon and refresh- 
ments, and transportation on the train next 
morning from Albany to Buffalo. It will also 
include the privilege of sending heavy baggage 
from New York on Saturday, August 17, from 
residence in either New York or Brooklyn, 
with its delivery to hotel room at Buffalo. The 
return fare willbe good for fifteen days from 
date of issue, returning by any train on the 
New York Central, except the Empire State 
Express, the Lake Shore Limited or the Limit- 
ed Mail. 

The rates at the Hotel Ten Eyck, Albany, 
will be $3.50 for each person for dinner, break- 
fast and bedroom, without bath, or 36 for two 
persons. The rate for similar accommodations, 
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with bath in addition, will be $4 for each person. 
The rates at the Niagara Hotel in Buffalo, 
oc the European plan throughout, will be 
$3 for one person, in a single room, without 
bath; for one or two persons, with bath, in a 
Single room, $8 per day; for large suites, with 
bath, for one or two persons, $10 to 812. For 
those who cannot be accommodated at the 
hotel, good rooms will be secured in the neigh- 
borhood at rates not exceeding $2 per day for 
each person. 

As far as possible reservations will be made 
in the order of priority of application, and no- 
tice will be given promptly of the character 
and price of the reservation as soon as made. 

Applications for tickets and accommodations 
should be made as early as possible to Mr. R. 
W. Pope, Secretary of the Institute, 26 Cort- 
landt street, New York. Each application 
should inclose a check, payable to R. W. Pope, 
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PAN-AMERICAN SCENES AND EX- 
HIBITS —IV. 


BY FRANK C. PERKINS. 


The Pan-American Court of Fountains as 
Seen from the Electric Tower looking south is 
magnificent, as will be acknowledged by noting 
the accompanying illustration, Fig. 1. When 
the searchlight from the top of the Tower is 
thrown upon the various groups of statuary 
about the fountain basins, and upon the Tri- 
umphal Causeway, they stand out like marble 
with & black background. More than 100 
electric projectors with focusing lamps using 
from 30 to 50 amperes each are in use in pro- 
ducing the colored water effects in the basin 
in the foreground of the illustration. A part 
of these searchlights are seen in a semicircle 
immediately in front of the Tower. The Tem- 
ple of Music is seen at the right in the dis- 


re 
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Fia. 1. 
Court of Fountains looking south from the Electric Tower, Pan-American Exposition. 


for the number of tickets required and should 
specify the accommodation wanted at Albany 
and at Buffalo. 

The rate for those who want only single 
tickets from New York to Buffalo will be $10, 
and for those who want single tickets from 
Albany or Schenectady to Buffalo $6.50 

The committee urges all members who can 
dosoto join the party in New York City and 
make the entire going trip. 

Members may invite and introduce guests, 
either ladies or gentlemen, who will be entitled 
the ordinary privileges of members. 

— uit a ͤ Nfñ2—— 


Proposals Invited, 


Sealed proposals will be received at the De- 
partment of the Interior until 2 P. x. Au- 
gust 15, and then opened, for the construction 
ofa conduit for electric cables between the 
Interior Department buildings, known as the 
Old Post Office Department Building, and Pen- 
sion Office Building, Washington, D. C., in ac- 
cordance with specifications and drawings, 
copies of which may be obtained upon applica- 
tion to the Chief Clerk of the Interior Depart- 


ment. 


tance and the Ethnology Building at the left. 
In the Court of Fountainsin the center are 
a number of circles of incandescent lamps 
upon the surface of the water forming the cen- 
ters of flowers of various beautifully blended 
colors. The Mines Building, which is shown 
in the illustration, Fig. 2, is located on the 
Venetian Canal and Mirror Lake and fronts on 
the West Esplanade Fountain. The flower 
gardens are most beautifully laid out, and the 
statuary stands out with pleasing effect under 
the electrical illumination of the decorative 
incandescent lamps as well as the powerful 
rays of the Tower searchlight. The night 
scene, shown in Fig. 3, is a bit from the 
Propylea, and gives a good idea of the soft 
effect upon the statuary and capitals of the 
columns of the electrical illumination and 
decorative wiring. This handsome structure 
is on the north side of the Electric Tower, di- 
rectly in front of the Plaza. 

The next striking night scene, shown in Fig. 
4, is that of the Tower looking through the 
archway, outlining near the base the finely de- 
signed band stands. 

The Crocker-Wheeler exhibit and the booth 
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of the Holophane Glass Company are seen in 
Fig. 5. They occupy a large space near the 
Westinghouse exhibit, west of the central part 
of the Electricity Building. At the back of 
the Crocker- Wheeler exhibit at the left is a 25 
hp. semi-inclosed motor, type 25 I, operating 
at 91 amperes and 230 volts, the speed being 
750 revolutions per minute. The 3, 5 and 7i 
hp. motors in this exhibit at the left are also 
230 volt machines, a solenoid brake being at- 
tached to the smaller motor. In the center is 
a 30 kilowatt generator, of the engine type 
34 D, designed to give 240 amperes at 125 volts, 
operating at 300 revolutions per minute. Di- 
rectly in front of this machine is a Crocker- 
Wheeler motor dynamo of 74 F type, operating 
at 920 revolutions per minute, tbe current be- 
ing 27 amperes and 230 volts, At the right is 
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rent-carrying capacity generators. Somewhat 
better insulation can be maintained on the 
stationary coils, which makes this type of ma- 
chine better adapted to high voltages. 

The revolving armature machine, in moder- 
ate sizes, will give slightly better regulation 
and efficiency than the revolving field ma- 
chine, due to the fact that the armature cir- 
cuit is shorter, giving less current loss and less 
self-induction. The difference, however, be- 
tween the revolving field generator and the re- 
volving armature machine is slight. 

One of the important problems met with in 
connection with the design and operation of 
polyphase generators is that of multiple 
operation. Forsimplicity and flexibility of op- 
eration it is desirable to have all the genera- 
tors of one station capable of being connected 
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exhibited a small bipolar machine, a 23 bp. 
mill motor, and two multipolar machines of 10 
and 20 hp. each, while in the background a re- 
versing controller is mounted, which includes 
a quick-break attachment and blade starter 
for large motor, using heavy currents, with in- 
terlocking device on the cutoff switch. 
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ALTERNATINGd- CURRENT POWER 
WORK. * 


BY T. P. GAYLORD. 


Polyphase generators may be divided into 
three general classes, depending upon the na- 
ture of their revolving element, viz:—- 

lst. Revolving armature generators. 

2d. Revolving field generators. 

3d. Induction type generators. 

The induction type generator appeared sev- 
erael yars ago asa kindof electrical] fad, but de- 
veloped so many inherent defects that itis now 
being abandoned. The revolving armature 
and revolving field generators each have their 
place, depending upon the class of service re- 
quired. The stationary armature machine 
avoids the use of collector rings, which are 
objectionable only in case of very large cur- 


* From '' Cassier's Magazine," for August. 


together electrically and feeding into a com- 
mon system of distribution. Successful multi- 
ple operation depends almost entirely upon 
the speed characteristics of the prime mover. 
Uniform angular rotation is essential, and 
the different engines: driving generators in 
multiple must bave a speed regulation such 
that they will deliver power to their respect- 
ive generators (depending upon their capacity) 
in proportion to the total load. In case of 
water-wheel drives, the problem is a very sim- 
ple one, and generators so driven are paralleled 
without difficulty. Where steam-engines are 
used as prime movers the responsibility at 
once falls upon the engine builder. Itis cus- 
tomary for the generator builder to indicate 
what variation from uniform angular motion 
may be permitted for any given installation, 
and with this information the engine builder 
can supply proper fly-wheel capacity and 
governing devices necessary for the successful 
operation of the generators in multiple. 
Generators of both the revolving fleld and 
revolving armature type are manufactured 
suitable for direct connection to nearly all 
classes of engines and water-wheels. Any de- 
Sired voltage may be obtained up to 0,600, or 
even 12,000 volts, direct from the generator; 
butit is usually considered better practice, 
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where high voltages are necessary, to gener- 
ate at a nominal voltage of 1,100 or 2,200, and 
Step-up by means of transformers. By this 
means the station apparatus can be better pro- 
tected from lightning, as the transformer is 
capable of being better insulated than the 
windings of a generator. 

Transformers, for use in connection with 
power transmission systems, are made in two 
distinct types—the oil-insulated or self cool- 
ing type, and the air-blast transformer. With 
the oil-insulated type no auxiliary apparatus, 
in the form of a blower, is necessary; but 
there are some installations where the storing 
of large quantities of oil is considered objec- 
tionable, on account of the supposed fire risk, 
and in such places the air-blast transformer is 
furnished. However, with a proper trans- 
former oil, having a flash test of 350 degrees 
Fahr., there is little or no danger from fire. 
Such an oil is regularly upon the market, and 
should always be used for transformers install- 
ed within doors. 

For general power purposes the alternating 
current, applied direct to motors, meets all re- 
quirements; but there are some special classes 
of work, notably street railway operation, 
which, for the present at least, in nearly all 
cases requires direct current. 'The induction 
motor, for traction purposes, has, however, 
recently received considerable attention. 
While it may not fulfill street railway condi- 
tions as well as the series direct.current mo- 
tor, it would be unfair to infer that the induc- 
tion motor is in any way inferior to the direct- 
current. In considering this question, one 
should not make the comparison simply be- 
tween the alternating current and direct cur- 
rent, but rather between a motor of automati- 
cally varying fleld strength and one of con- 
stant field strength. The series motor, repre- 
senting the first class, is particularly well 
suited to frequent starting and accelerating 
railway loads, while the direct-current shunt 
motor or the alternating-current induction 
motor, representing the second class, is not 
as well suited for this service. With inter- 
urban roads, where starting and accelerating is 
relatively infrequent, and therefore, an un- 
important part of the work, the series motor 
may not present the same advantage over the 
induction motor. 

In a general system of polyphase power dis- 
tribution, where !t is necessary to use direct 
current, the alternating current is transformed 
to direct current by means of the rotary con- 
verter. But this transforming of alternating 
into direct current is only one of several uses 
for which the converter may be employed. It 
may be driven mechanically and deliver 
elther alternating or direct current, or both. In 
Stations combining both lighting and railway 
work it is often installed as a connecting link 
between the two systems, operating either 
from the alternating or the direct-current 
generator. 

Rotary converters, for delivering direct cur- 
rent, are usually provided with a small induc- 
tion motor, mounted upon the rotary shaft, 
for the purpose of bringing it into synchron- 
ism with the generator feeding the circuit. 
They may, however, be started by opening the 
field circuit and throwing alternate current 
directly on the armature; but this method, if 
applied to a rotary large in comparison 
with the generator, results in pulling a heavy 
momentary load from the station. Another 
method of starting is by means of direct cur- 
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rent and a starting rheostat, where a constant 
source of direct current can be obtained. 

Where rotaries are to run from direct-cur- 
rent and feed an alternating.current system 
they should be excited from a small generator, 
mounted on the rotary shaft, and subject to 
the same speed variation which takes place in 
the rotary. A short-circuit or a sudden over- 
load on the alternating current side of the ro- 
tary tends to demagnetize the flelds, and, con- 
sequently, increase the speed of the rotary 
converter. With thé direct-connected exciter, 
the rotary magnetic field would strengthen as 
the speed increased, and any tendency which 
the rotary might have to run away would be 
thus obviated. 

The rotary, in trying to follow the generator 
speed, sometimes gets into an oscillation or 
pendular motion relative to the generating 
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paratus to accompany the motor. Further- 
more, to secure tbe best results, the field 
charge should be varied as the load changes, 
which means constant attention under usual 
conditions, Its efficiency, under ideal condi- 
tions, is slightly greater than that of the in- 
duetion motor, but these conditions are 80 sel- 
dom attained in practice that little or nothing 
can be gained in this respect. 

'The induction type motor has none of the 
objectionable features mentioned above. In 
the standard form there are noelectrical con- 
nections to moving parts, and no adjustments 
to make. For this reason it ís the most nearly 
"fool-proof" motor ever designed. 


The starting torque of the induction motor 


does not differ materially from that of the di- 
rect-current motor. Within certain limits 
speed regulation and starting torque are fac- 
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system. This effect is generally known as 
“pumping,” and if allowed to develop to any 
considerable extent, may cause serious trouble. 
'To prevent this copper shoes are placed on the 
pole faces. These act asa brake to this oscil- 
lating motion, the braking action varying 
with the amount of oscillation. 'The correct- 
ive action is thus greatest with the greatest 
"pumping," and with a generating system 
which has considerable angular variation in 
the driving power there will bea braking or 
damping action at all times. This also applies 
to synchronous motors. 

One of the most attractive features of the 
alternating-current power system is the in- 
duction type motor. While the synchronous 
motor has received considerable attention and 
has been used with success in many cases, yet 
it does not meet the varied conditions of gen- 
eral power service. The polyphase synchronous 
motor can be madeself-starting, but its torque 
at starting is very small, and it is, there- 
fore, not suited to a great majority of installa- 
tions. Its field must be excited by direct cur- 
rent, making usually an auxiliary piece of ap- 


tors which are diametrically opposed to each 
other. In thestandard induction motor, two 
and one-half times full load torque can easily 
be obtained, and in the large sizes of 200 to 
500 hp. capacity three and one-half to five 
times full load torque . can. be obtained 
without sacrificing speed regulation to any ap- 
preciable extent. In what may be termed 
the constant-speed motor the resistance of the 
secondary, or revolving element, is made as 
low as possible. This gives a speed curve 
which falls off but little from no load to full 
load, and brings the maximum torque at about 
two-thirds synchronous speed. This maximum 
torque is usually several times full-load torque, 
making the motor capable of carrying enor- 
mous overloads before breaking down, a feat- 
ure which is very desirable in many classes of 
work. 

Many who have not closely followed the de- 
velopment of the alternating-current power 
business are of the opinion that the induction 
motor is not suitable for variable speed work, 
but it may be stated positively that there are 
but few conditions requiring a variable speed 
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motor that cannot be met successfully by 
means of an induction motor, properly de- 
signed. 

There are two types of variable speed induc- 
tion motors,—one in which the speed changes 
are accomplished by varying the voltage ap- 
plied tothe primary, while in the other the 
speed changes are made by varying the resist- 
ance of the secondary. In the first type the 
design and construction are similar to the 
standard speed motor, except that the second- 
ary resistance is made greater, thereby bring- 
ing the maximum torque at zero speed. or, in 
other words, at the point of starting. In tbis 
case the speed curve falls off rapidly as the 
torque increases. The torque for all speéds 
varies approximately as the square of the volt- 
age applied to the primary; so, by applying 
proper voltage, any desired torque, from zero 
to maximum, may be obtained. 

The induction motor is not limited in the 
voltage of the supply current in the same way 
that the direct-current motor is limited. In 
the latter the voltage for which commutators 
can be constructed, and at which they can 
be properly operated, is a matterof the great- 
est importance. These considerations, of 
course, do not apply to the induction motor, 
and, if the matter of insulation be neglected, 
the general statement may be made that the 
motor can be wound for any voltage, the num- 
ber of turns being increased in proportion as 
the voltage is increased. It is obvious, how- 
ever, that the increased number of turns re- 
quires a greater amount of insulation; hence, 
the motor must be of larger size, and its effi- 
ciency must be necessarily somewhat reduced. 

On the other hand, the voltage of the sup- 
ply circuit must not be so great as to become 
dangerous, either to property by increasing 
the fire risk, or to persons. It is found that 
almost all cases are satisfactorily met by a 
voltage of either 200 or 400, and these voltages 
have, therefore, been made standard. A con- 
venience also arises in the facility and inter- 
changeability of transformers for supplying 
the various standard voltages of 100, 200 and 
400 volts. Motors of only a few horse power 
cannot be advantageously wound for higher 
voltages. Larger motors can be readily wound 
for higher voltages, and motors of 40 or 50 hp. 
are frequently wound for 1, 000 or 2,000 volts, 
although the construction is not as desirable 
as that for lower voltages. 

Direct-current motors are usually wound for 
110 or 220 volts for general service, and in ex- 
ceptional cases, where a higher voltage is ad- 
missible, 500 volts are employed. The con- 
struction of the induction motor being more 
advantageous for higher voltages than those for 
the direct-current motor, it follows that high- 
er voltages may be safely employed. The 200 
and 400 volt induction motors are in general 
use where 110 or 220 volts would be employed 
if direct-current motors bad been used. For 
higher voltages it will often be found that the 
conditions which would make 500 volts direct 
current allowable will permit the use of 1,000 
volts for alternating-current motors. In this 
way a decided advantage is given to the alter- 
nating current motor in the point of economy 
in the conductors for supplying the current. 

For power work only, the three-phase sys- 
tem would be selected, as it would effect a 
saving of 25 per cent. in line copper. Where 
light and power work are combined, the two- 
phase system would give the best results. 

The question of frequency is important. If 
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the plant contemplates both arc and incandes- 
cent lighting, combined with power, a fre- 
quency of 7,200 alternations per minute would 
be selected, inasmuch as arc lamps do not 
operate very successfully on frequencies 
much lower than this. Incandescent lighting 
can be done satisfactorily on a frequency as 
low as 3,600 alternations per minute, and for 
shop work and general outside lighting 3,000 
alternations will give satisfactory results. 

The number of alternating-current power 
installations recently made, using induction 
motors of both standard and varieble speed 
types, has been large and entirely successful. 
The results obtained by the use of this appa- 
ratus have been gratifying, both to the manu- 
facturer and to the purchaser, and insure a 
broad field for alternating-current power 
work. ö 
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WORKSHOP TRAINING FOR YOUNG EN. 
GINEERS.* 


BY R. D. SUMMERFIELD. 


Thereis at the present day a tendency in 
some quarters to question the necessity of 
workshop training for engineers, and to sub- 
Stitute a technical college course instead. 
The persons who hold these views are mostly 
professors and teachers of science and engi- 
neering, and as the majority of them have 
never been through the shops themselves it 
is natural that they should suppose such 
experlence to be unnecessary, especially if the 
student receives practical instruction in the 
college workshop. Students atsuch technical 
schools generally hold the same views as their 
teachers, as the idea of golng to work at 6 
o'clock every morning for three or four years 
and working among ordinary workmen is not 
one which appeals to the majority of lads. 
They are, therefore, quite content to tinker 
about in the school workshop, and when they 
leave endeavor to get straight into some draw- 
ing office, when they imagine themselves 
engineers. 

Now, in the writer’s opinion, to provide a 
workshop for a technical school is a simple 
waste of money; itis not only useless, but in 
many cases actually harmful, as the students 
have to unlearn muchof what they were taught 
there when they become connected with an 
engineering concern. It is quite right to have 
laboratories, and such plant as a boiler, steam- 
engine, pump, dynamo, etc., on which tests 
for horse power, steam and fuel consumption, 
efficiency, etc., may be carried out by the 
students, as such tests are probably the most 
important part of the school teaching, if they 
are carefully carried out, and the value of the 
results clearly and fully pointed out by the 
teacher; but to fit up a workshop in imitation 
of an engineer’s shop, and to set the students 
to make small engines, lathes, etc., is little less 
than a farce, as far as such training is of any 
use to them in after-life. The work turned out 
of these college workshops is often very well 
done, but it is done with no regard to time or 
cost; the students spend hours in filing up two 
or three nuts or in polishing surfaces which 
would be better left unpolished, etc. The con- 
sequence is that when they leave school and go 
into an engineering works, where economy in 
production is considered of the first import- 
ance, and the theoretically best form of any 
machine can only be approximated to for good 
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practical reasons, they have to quickly unlearn 
the out-of-date method of working taught in 
the school workshop, and they will usually not 
be long in coming to the conclusion that the 
time spent there was, to say the least, wasted. 

There can be little doubt that no matter 
what branch of engineering a lad intends to 
take up—civil, mechanical, or electrical—the 
best foundation he can have is four or five 
years’ practical workshop training. Less than 
four years is not sufficient for a lad to really 
learn much, as it takes a year or more for him 
to get into the swing. To gain the fullest 
benefit from a course of workshop training, it 
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when he leaves the shops that the commer- 


cial side is usually considered most important, 
and that the question of cost rules everything, 
and he will then regret, as the writer often 
has, that he did not make a better use of his 
time in the shops. 

If the student wants to gain really valuable 
information, which will be of the greatest use 
to him in after-life, he should take careful 
notes of the following: the size of the shop in 
which he works, the number of men and boys 
who can work comfortably initand the number 
of machine tools it will hold, also the amount 
of work turned out per day and week. "Then 
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is not enough to learn how to chip and file, to 
turn, make patterns and castings, ard to do 
work as quickly as an ordinary workman. This 
knowledge will fit a man for a foreman’s post, 
but if the student aspires to become a manager 
or chief engineer, he would be wise to spend a 
good deal of time when in the shops in taking 
notes, making sketches and finding out how 
much things cost to make. This is a part of 
his training which is rarely impressed upon 
him, unless his father or some near relation 
happens to be an engineer, and the student 
himself is rather apt to look down on the ques- 
tion of cost and economical production of work 
as commercial, the scientific side of engineer- 
ing being all that he cares about. He will find 
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he should note the time required to turn, 
plane, or bore a given amount of surface with 
different metals, and the time required to drill 
holes of various sizes; in fact he should try to 
find out the maximum output of as many 
different kinds of machines as he possibly can, 
and in order to find the costof the work turned 
out by each machine he must note the class of 
labor required to run it—whether by boys, un- 
skilled men, or skilled mechanics; also the 
amount of power taken to drive the ma- 
Chine, generally a difficult matter to estimate, 
unless each machine is driven by a separate 
electric motor; but at any rate it is generally 
possible to discover the horse power of the 
main engine, and when the numberof machines 
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. driven by it is known, some idea of the power 
taken by each may be arrived at. 

Of the knowledge gained in a workshop 
which can be gained in no other way, not the 
least important is that relating to the char- 
acter and peculiarities of workmen. When 
going through the shops, the pupil works side 
by side with the men, and as they usually treat 
him without the slightest deference he soon 
discovers their likes and dislikes, their real or 
fancied wrongs and hardships, and the best 
way to get on with them; and if he should be 
fortunate enough later on to becomea man- 
ager, he would find this krowledge of great use 
in dealings with his men. The student would 
find it useful to ask bimself such questions as 
the following: “If I were called upon to lay 
out a works to turn out a given quantity of en- 
gines, boilers, or machinery per week or year 
as economically as possibly, what data should I 


surroundings of his work, and he can write his 
notes out in the evening while the subject is 
fresh in his mind. 

A great advantage of workshop training, at 
any rate, from a parent’s point of view, is that 
it enables a lad as a rule to obtain a post much 
sooner than if he had only been to a technical 
college—a post, that is, in which he earns 
enough to keep himself. Take the case of 


schools devoted more particularly to the teach- 


ing of electricity, for instance. A great num- 
ber of people who know nothing about it 
imagine that electrical engineering is a separ- 
ate profession altogether, instead of being only 
a branch of mechanical engineering. They 
think, therefore. that if their sons go through 
a two or three years’ course at an electrical 
engineering college they will become electrical 
engineers, and command good salaries ''for 
electricity is the coming thing." The student 
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require to work upon?" “If I had to rear- 
range the driving of a factory, changing from 
belts and countershafting to motor driving, 
could I make a close estimate of the power re- 
quired by various tools?" What class of 
articles can be made more cheaply by turning 
out of the solid bar instead of being forged and 
then turned?“ What amount of oil is required 
to lubricate various tools, and what is the best 
lubrication when cutting different metals?" 
“ What is the best way to treat workmen to 
get the most out of them, and yet keep them 
contented ? "! 

The man who has made such use of his shop 
training that he is ready with an answer when 
such questions come to him is the man who 
quickly rises to be a head, and in order that he 
may be ready, the pupll should let no detail of 
shop method or management escape him. 
. Notes which at the time he may think of no 
importance may probably turn out to beof 
more use to him afterward than the skil he 
attained in scraping up a face plate or hand- 
ling a lathe. Not that actual work should be 


neglected by any means. An hour a day shouid . 


be enough for the student to devote to the 


at such a college imagines this also—until he 
tries to prove it. On leaving college what does 
he find? Does he find employers falling over 
One another to secure his services? By no 
means. After a long and disappointing struggle 
he probably gets a job as aswitchboard attend- 
ant at some small station, as a junior in a test 
office, or some similar insignificant post, and 
unless he is very smart bis chance of rising is 
but small, as his want of shop experience al- 
ways stands in his way. 

Another advantage of a workshop course, 
apart from any question of experience, is the 
health and strength which it gives, 1f followed 
ina sensible manner. Probably the chief rea- 
son for its healthiness is the early hour at 
which it is necessary to rise in the morning, 
5:30 or 6, but to get the benefit of this it is 
necessary to go to bed early, not later than 11, 
though an hour earlier is better; and the en- 
thusiastic pupil who works at his books until 
past midnight, and yet prides himself on keep- 
ing good time at the works, will find no benefit 
to his health from the shops. Four or five years 


of steady hard work in the shops, with early 


hours and the avoidance of excesses, will lay a 
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splendid foundation for a long and active life, 
and there are few engineers who do not look 
back to the time spent in the workshops as one 
of the happiest periods of their life. 
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. NOTES ON THE CONSTRUCTION AND 


PROTECTION OF AERIAL TRANSMIS- 
SION AND DISTRIBUTION SYSTEMS.* 


BY K. B. THORNTON, 
Montreal. 

In this country the majority of transmission 
and distribution systems are of overhead con- 
struction, and are likely to remain so for 
many a long day. As these systems are ex- 
posed to all kinds of weather it isa matter of 
great importance to those who are operating 
the same that they be constructed and pro- 
tected in the best possible manner. Aerial 
lines are constructed by placing wooden or 
iron poles in the ground, generally at distances 
varying from 105 to 120 ft. apart in cities, and 
from 90 to 100 ft. apart for high voltage trans- 
mission lines in the country. 

For wooden poles, cedar wood, owing to its 
lasting qualities, is generally used up to lengths 
of 500r 55 ft.; beyond this length they are 
hard to get of suitable proportions, the tops 
being often too small and the butts too large, 
and the price prohibitive. Apart from this, 
cedar is also too brittle a wood to use for 
high lines. Spruce and pine poles are there- 
fore used where lengths over 55 ft. are re- 
quired, chestnut and other desirable woods 
not being obtainable in this country. As it is 
daily becoming harder to get long poles it is 
often necessary to resort to splicing poles to 
get the proper lengths. 

Good cedar poles will last for twenty years 
and more without showing any signs of rot- 
ting but red pine poles will generally rot at 
the butt in cities in less than ten years, and 
spruce poles often show signs of rotting in 
four or five years, depending very much, how- 
ever, On the nature of the ground in which 
the pole is located. 

With a view to increasing the life of spruce 


and pine poles it is customary when placing 


them to coat the butts witha heavy coating 
of tar. The length of poles is governed by the 
conditions of locations. They are usually 
from 40 to 65 ft., and to clear high buildings, 
from 75 to 80 ft. Experience has shown that 
it is advisable to keep the lengths of the poles 
as short as possible, as they are less exposed to 
the weather, and it is generally a hard mat- 
ter in cities to guy them. 

Throughout residential and suburban dis- 
tricts and for transmission lines through the 
country the usual length for poles is 40ft. The 
following are some of the essential features of 
a pole contract: 

Poles to be of good, sound, well shaped line 
cedar wood, not lessthan 7 in. in diameter 
at the small end. 

Poles to be cut square at both ends and the 
bark stripped off clear from the top to within 
6 ft. from the butt, and all knots to be neatly 
trimmed off; no pole will be accepted with 
two curves in it. 

Poles will be inspected and branded 3t point 
of shipment, the inspector having the power 
to reject any pole that he may consider to 
be unsatisfactory. 

Shaving Poles.—Poles when unloaded at 
the pole yard are inspected and shaved, the 


*Paper read at the Eleventh Convention of the Canadian 
Electrical Association, Ottawa, June 19-22, 


„, 


72 


ELECTRICITY. 


(Vor. XXI., No. 5. 


cost of shaving averaging about i cent per 
foot. 

Setting Poles.—In regard to the setting of 
poles no regular rulecan be given for the depth 
which they should be set in the ground; usual- 
ly it is from 5 to 7 ft., depending on the height, 
location and the condition of tbe ground in 
which they are located. 

The following are the usual depths of setting 
in good ground: 


Height of Pole. Depth of Setting. 
35 to 45 ft. 5 ft. 
50 to 55 ft. 6 ft. 
60 to 80 ft. " ft. 


In marshy or ‘‘made’’ ground it is often 
necessary to concrete the butts of poles, using 
a mixture composed of one part of cement, 


three parts of sand and five parts of broken 


Stone. 

Up to a height of 45 ft. poles are set with 
pike poles and a dead man, and over that 
height with a derrick. 

. The number of men being as follows: 


Height of Pole. No. of men required. 
30 ft. 6 with pike poles. 
40 ft. 7 with pike poles. 
60 ft. 10 with derrick. 
10 ft. 15 with derrick. 
80 ft. 15 with derrick. 


Should the poles be wet one or two addition- 
al men may be required on account of the 
extra weight. The gains are cut while the 
pole is on the ground and also when used in 
cities the holes drilled for spikes. 

Whena pole i8 once set the earth is well 
tamped round the butt; this is especially neces- 
sary in the early spring when the frostis not 
quite out of the ground, and if not properly 
attended to the poles will get out of line in a 
very Short time. 

Spikes are of square wrought iron, 9 in. x 
9-16—two men being able to drive about 500 
per day of ten hours, once the holes are bored. 

Cross arms are usually of red or yellow pine 
and vary in length for ordinary city service 
from 2 ft. 6 in. fora two pin arm, about 8 ft. 
for a six pin arm, and have a sectional area 
of 3t x 41 in. for all ordinary work; for trans- 
mission lines the dimensions will vary from 
the above depending on the nature of the 
transmission service. 

Cross arms are rounded or chamfered on the 
top side to prevent water gathering and lag 
screwed to the poles with 7 in. x] in. lag 
Screw8. Some prefer to fasten the cross arm 
with bolts passing through the poles, but our 
experience has teen that it is easier to replace 
cross arms that have been lag screwed than 
those which have been holted, as the bolts 
generally rust, making it necessary to use a 
drift to drive them out. 

Braces. —Al11 four and six pin arms should be 
braced with flat iron braces not less than 12 
in. x à x 27 in., bolted to the cross arm by 4 in. 
x ĝin. machine bolts at one end and either 
lag screwed to the pole with a 4 in. x & in. lag 
screw, or bolted to the next cross arm under- 
neath. 

On important transmission lines with long 
and heavy cross arms, where very strong work 
is required, braces of angle-iron in one piece 
are sometimes used. 

A brace composed of one piece has some dis- 
tinct advantages, for instance, some time ago 
one of the wiresona high voltage transmission 
line slipped off the insulator on to the cross 
arm, and the current to ground through the 
pole burned the cross arm clean off the pole, 


leaving the two outside ends of the arm sup- 
ported by the brace, permitting the service to 
remain uninterrupted until such time as the 
linecould be conveniently shut down. 

Pins are fitted in holes drilled in the cross 
arms about 15 in. apart and 22 in. between the 
center two pins, and secured bya wire nail 
driven through the cross arm. 

After considerable experience with oak pins 
they bave been abandoned in favor of 1j in. 
locust wood pins, it being found that oak pins 
after five or six years were inclined to rot and 
break off at the shoulder when subjected to 
any great strain. 

Where great strength is required at corner 
poles or for dead ending, it, is advisable to use 
solid iron pins. 

On long straight runs it is advisable to set 
the cross arms in such a way that they alter- 
nately face each other on adjacent poles and 
are back to back on the next two poles; in 
this way, should a stretch be cut down or a 
pole break, there is less danger of the cross 
arms being wrenched off than if they were all 
set in the one direction. 

At all long stretches, corners, and for dead 
ending, cross arms should be doubled, with a 
spacing block at either end of same and fas- 
tened at the ends by bolts run through the 
spacing blocks. 
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Insulators.— For regular line voltages of 
2.000 to 3,000 volts, the ordinary deep grooved, 
double petticoat glass insulators are used; for 
higher voltages it is necessary to use specially 
prepared triple petticoat insulators of porce- 
lain or a combination of porcelain and glass, so 
proportioned as to give the greatest distance 
between the point of support of the wire and 
contact with the pin and at the same time per- 
mitting of a minimum amount of surface leak- 
age. 

These insulators are ordinarily subjected to 
a break down test before being placed in order 
to locate defects. 

Wire.—For all ordinary line work soft drawn 
copper wire is preferable to hard drawn, the 
disadvantages in using it due to increase of 
sag being more than offset by the difficulties 
in handling hard drawn wire and the possibili- 
ties of damaging same when it is being erected. 

As yet aluminum has not come into general 
use for overhead construction owing to the 
difficulty of making proper joints and the 
greater size of the conductor necessary to get 
the equivalent conductivity of copper. 

It is customary on city lines to use wire in- 
sulated with a double braid of cotton thorough- 
ly saturated with an insulating compound. 

Rubber covered wires for line work are of no 
use as the insulation will deteriorate ina com- 
paratively short time, when exposed to all 


kinds of weather, rendering it worse than use- 
less. 

Tieing.—The line wire is secured to an in- 
sulator at each cross arm, being laid in the 
groove of the insulator and tied witha short 
length of wire about one or two gauges small- 
er than the line wire. 

Jointing.—The ordinary twist joint is used 
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except on very heavy wires of No. 000 gauge 
and over, when it is better to use a lap joint, 
as it runs over the cross arms easier when the 
wire is being strung. 

Dead Ending.—Lines are generally dead end- 
edon double cross arms, the wire being twist- 
ed round the insulators and then back on it- 
self, and the tie wires soldered to the line wire 
on the last two or three poles. (Fig. 1) 

For high voltage lines, a dead ending ar- 
rangement, consisting of a series of globe 
strain insulators is sometimes used, the line 
being fastened to one end of astring of strain 
insulators, the other end of which is bolted 
through the cross arm, as shown in Fig. 2. 

This system of dead ending is not altogether 
satisfactory as the insulation of the strain in- 
sulators deteriorates and breaks down. 

Fig. 3 shows another method for dead ending 
bigh voltage lines, which has proved to be very 
satisfactory, although more expensive than 
that shown in Fig. 1. 

With this arrangement the wire is tied 
round two insulators, supported on a special 
iron bracket which is bolted through the cross 
arm, the center of the wire being in line with 
the shank of the bracket. 

Stringing Wire.—Wire when strung is sub- 
jected to the mechanical strains due to weight, 
tension, variations in temperature and ad- 
ditional weight in winter due to ice, and 
when stringing wire in our Canadian climate, 
special allowance must be made for variations 
in temperature, | 

Dynamometers are not ordinarily used to 
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determine the tension of the wire strung, but 
experience has shown what sags to allow be- 
tween poles for different sizes of wire. 

The deflection of a wire Supported between 
two points is given by the formula: 


d= L' W 
8 T 
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Where d = Vertical deflection at middle of 
span. 
L = Length of span. 
W = Weight of wire in lbs. per ft. 
T = Maximum tension of wire in lbs. 
The length of wire in a span is given by the 
formula: 


L +8 di 

— 3 L 

Where L, = length of wire and L = length of 
span, 


or d zz E: L (L,-L) 
8 


S tresses. —Pole lines are subjected to various 
stresses which have all to be provided for. 

These stresses are, firstly, those due to the 
weight of the conductors and fixtures on pole, 
or the weight of ice on the conductors together 
with their weight tending to crush the pole, 
and secondly, those due to the lateral pressure 
of tbe wind on the pole and conductors, tending 
to break the pole by bending; the action of the 
wind also has the tendency to break the pole 
near the ground due to vibration. 


i BARBED WIRE 


Fi1G. 4. 


The danger due to crushing is not very great 
as there is always a very large factor of safety. 

On one of the heaviest polelines in Montreal 
the factor of safety for crushing under ordin- 
ary conditions is about 400. Once during the 
winter, after a very heavy sleet storm, this 
factor was reduced to about 240, owing to the 
extra welght of ice on the wires. 

The stresses, however, which are most to be 
feared, are those caused by wind. 

'The same pole line mentioned was blown 
down in November last during a hurricane, 
about eighteen 70 ft. poles being broken. 

McGill Observatory reports gave the velocity 
of the wind at 75 miles per hour, which is 
. equivalent to a pressure of 25 lbs. per sq. ft. 
This represented a total pressure on each 
stretch of this particular line of 3,750 lbs., and 
. there is-no doubt that if this had been applied 
as a constant pressure that the poles and guys 
. would have withstood same. However, the 
combination of the wind and the swinging of 
the wires evidently produced a strain in excess 
„of the strength of the poles and guys. 

Guying.—Al lines require lateral support in 
the shape of braces or guys to withstand wind 
stresses, the poles themselves when loaded 
with wires being unable to withstand same. 

In the country poles can beside braced with 
short wooden poles or guyed with anchor rods, 
but in cities this is impossible and guy wires 
have to be used. 

Galvanized iron or stranded steel is used for 
guy work, the stranded steel being preferable 
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as it is much more flexible and its weight 
length for length considerably less, 

On long, heavy lines, poles in addition to 
being side guyed, should be guyed with crossed 
head guys every four or five stretches to pre- 
vent the line runnin, back or the poles break- 
ing, should any single pole in the line break or 
a stretch be cut or broken down. 

Where there are several cross-arms on & pole 
the Y” guy is most useful, and at points 
where circuits dead end on one side of a cross- 


arm ‘‘ Y” guys should also be used to prevent 


the arms being twisted out of line. i 

The practice of guying to trees and buildings 
should be avoided in all cases, for aside from 
making poor anchors for guys, they are subject 
to removal at a minute’s notice from the pro- 
prietor and the company owning them is also 
liable for damages. 

Lightning Protection.—The protection of 
aerial lines from the effects of lightning storms 
isa matter which has received considerable 
attention from all central station engineers 
operating overhead systems. 

With the advent of high tension transmis- 
sion lines the difficulty of effectively protect- 
ing same has been greatly increased. ' 

Overhead systems may be affected in the 
three following ways: 

(1) By direct strokes. 

(2) By induced discharges. 

(3) By electrostatic induction. 

Fortunately for electric installations, direct 
strokes do not frequently occur for probably no 
arrester would be of much service in prevent- 
ing such a discharge from doing considerable 
damage. 

Induced discharges following a lightning 
flash and static charges, due to surrounding 
atmosphere being charged, are the conditions 
which have to be specially provided against. 

Owing to the high frequency of lightning dis- 
charges any inductance on the line offers an 
enormous impedance to a discbarge, which fact 
accounts for the puncturing of transformer 
cuils .the discharge taking the shortest and 
most direct path to ground. 

Arresters are non-inductive resistances, 
usually air gaps, one side being connected to 
the line and the other to earth, the resistance 
of these gaps being low enough for the light- 
ning to choose same for a path to ground rather 
than through some of the apparatus connected 
to the lines. 

The length of the gap is governed by the 
working voltage of the line, the general prac- 
tice of the day being to make it as small as 
possible without the ordinary current jumping 
across. However, this hasthe disadvantage that 
arresters are apt to be too sensitive and cause 
trouble due to dust, cobwebs and dirt accumu- 
lating, or the fusing over of the spark gaps due 
to repeated discharges, thereby causing ashort 
circuit on the line or a heavy ground as the 
dynamo current follows the lightning discharge 
across the gap. 

A lightning arrester, in addition to affording 
a short path to the ground, must also perform 
the duty of an arc breaking circuit to immedi- 
ately interrupt the flow of the line current to 
ground and extinguish the arc which is formed. 

Owing to the fact that any inductance in the 
line offers considerable resistance to the pas- 
sage of a lightning discharge, choke coils are 
sometimes introduced in series with the line, 
between the arrester and the central station, 
the combination of arresters and choke coils 
forming a very reliable means of protecting 
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the apparatus in the station. It is not a 
general practice to install a choke coil in con- 
juction with every arrester placed on the 
line, owing to the high cost which would be 
involved; however, it is a good scheme to place 
such a combination to protect any large and 
expensive apparatus connected to the circuits. 

These choke coils are usually constructed of 
flat copper strip wound on a non-conducting 
core, the layers being insulated with mica or 
some other insulator. 

Any self-induction in the way of coils or 
turns in the ground wire of an arrester must 
be avoided and when they are being put up 
the linemen should be watched, as it is a 
favorite trick to take up any slack in the wire 
by making a little coll; any such coils would be 
nothing more or less than choke coils which 
would completely offset the valueof the ar- 
rester, rendering it virtually useless. 

The ground wire is a most important feat- 
ure in the installation of a lightning arrester 
and there is no doubt that many failures of 
arresters to protect lines are due to poor 
ground connections. 

To effectively protect a circuit, arresters 
should be placed at the end of all lines and at 
points where they branch off in different di- 
rections and they should be inspected and 
cleaned from time to time. 

Barb Wire.—O wing to the somewhat uncer- 
tain action on lightning arresters barb wire 
has been used on transmission lines as a protec- 
tion against lightning, and the results ob- 
tained have clearly demonstrated thatitisa 
most satisfactory means of protection. 

A description of the methods adopted to pro- 
tect the Chambly 12,000 volt transmission lines 
from lightning may be of interest as the re- 
sults obtained on the two lines have been emi- 
nently satisfactory. 

Two duplicate lines are run from Chambly 
to Montreal, the total distance being about 17 
miles for each line, of which 141 miles are 
aerial and 24 miles underground cables. The 
underground cable is divided up in three sec- 
tions, the first section being about a mile and 
a half from the power house, the second about 
fifteen miles from the power house, and the 
third at the Montreal end. 

The country through which the lines pass is 
very flat and marshy towards the Montreal 
end. Three lines of barb wire on glass insula- 
tors are run on each pole line, as shown in Fig 
4, two lines being run on the ends of the top 
cross arm about fifteen incbes from the line 
wire and the third on a pin on top of the pole. 

The barb wire is composed of two twisted 
No. 12 B. W.G. galvanized iron wires with one 
four point barb every five inches, and is con- 
nected at each pole by means of a soldered 
joint to the ground wire. This ground wire is 
stapled down the face of the pole and is twist- 
ed several times round the butt, after run- 
ning through an iron pipe about 8 ft. long, 
which projects above the level of the ground, 
preventing the wire from being cut or broken 
as well as affording an additional ground. 

The ground wire and pipe were stapled on 
the pole when the poles were being erected. 

Asthe poles on the transmission lines are 
set 90 ft. apart the barb wire lines are ground- 
ed about fifty-eight times per mile; this fre- 
quent grounding being one of the most im- 
portant points in the protection. 

It was the intention before putting the lines 
into use, to place lightning arresters in addi- 
tion to the barb wire, but as they were not 


74 


available in time the lines were put into opera- 
tion without them. 

Our experience with the first series of storms 
‘Showed that well grouped barb wire was a 
very effective protection, and the lines were 
therefore operated under these conditions for 
one entire summer. 

Recently arresters of tbe air gap type have 
been installed at the power house at Richelieu 
as additional protection. 

During one particularly severe storm the 
local distribution lines in Montreal and Cham- 
bly, which were not protected by barb wire, 
were considerably affected, while no effects 
were felt on the transmission lines at all, al- 
though trees were struck in its immediate 
` neighborhood. 

It was at first thought that the barb wire 
would rust and break down very quickly, but 
after two years’ operation an inspection shows 
hat it is in a very good condition, and as yet 
there has never been a single case of it break- 
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Exports of Electrical Material from New 
York. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended August 1: 

Antwerp, 30 cases, $2,020; 2 crates auto ve- 
. hicles, $2,000; 210 packages, $16,568; Argentine 
Republic, 75 cases, $7,062; Australia, 2 cases, 
$55; Azores, 1 case, $25; Barcelona, 93 pack- 
ages, $8,221; Berlin, 27 packages, $448; Bor- 
deaux, 54 packages, $2,487; Brazil, 46 packages, 
$693; British Possessions in Africa, 135 cases, 
$10,511; 5 packages, $172; British East Indies, 
12 packages, $968; British West Indies, 11 
packages, $103; Central America, 4 cases, 8780; 
Chili, 50 packages, $1,776; Cuba, 90 cases, $2,- 
378; Ecuador, 7 packages, $179; French West 
Indies, 3 cases, $11; Genoa, 12 packages, $553; 
Gijon, 5 packages, $73; Glasgow, 3 packages, 
$918; Hamburg, 17 packages, $298; Havre, 5 
cases, $199; 13 packages, $337; Hong Kong, 3 
packages, $326; Japan, 26 packages, $1,080; 
London, 330 packages, $16,004; 24 packages mo- 
tor vehicles, $19,800; Liverpool, 116 packages, 
$7,686; Malta, 3 packages, $35; Manchester, 1 
package, $200; 4 cases, $2,500; Marseilles, 20 
cases, 8706; Mexico, 129 packages, $2,558; Milan, 
3 packages, $169; Naples, 4 packages, 8366; 

New Castle, 47 cases, $5,900; Newfoundland, 13 
packages, $229; Nova Scotia, 2 packages, $25; 
Peru, 12 packages, $690; Philippines, 3 pack- 
ages, $108; Santo Domingo, 30 packages, $20; 
Southampton, 8 packages, $316; St. Petersburg, 
2 cases, $200; Trieste, 11 cases, $754; U. S. Co- 
' lombia, 10 packages, $81; Venezuela, 31 pack- 
ages, $317; Vienna, 2 cases, $144. 

— 2k Uc—— ? 
COMING ELECTRICAL EVENTS 


. American Institute of Electrical Engineers—General 
Meeting, Buffalo, N. Y., August 20-24. 

American Street Railway Association—Convention, 
New York City, October 9, 10 and 11. 

American Electro-Therapeutic Association— Buffalo, 

N. Y., September 24, 25 and 26. 

Association of the Edison Illuminating Companies— 
Meeting, September 10. 

International Association of Municipal Electricians— 
Convention, Niagara Falls, Septeu.ber 2, 3 and 4. 

Ohio Electric Light Association—Convention, Put-in- 
Bay, August 20, 21 and 22. 

Old-Time Telegraphers' Association and U. S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

Pennsylvania State Street Railway Association—Con- 
vention, York, Pa., September 4. 

Roentgen Society of the United States Meeting, Buf- 
falo, N. Y., September 10 and 11. 


500 kw. Generators Driven by Gas Engines. 


The Sprague Electric Company has recently closed 
an interesting order for three Lundell split.pole 500 
kw. engine type generators, with speed of 100 r.p.m., 
and wound for 250 volts, to be direct connected to gas 
engines. 

These three generators of 500 kw. capacity each will 
be installed in the new works of the Lackawanua Iron 
and Steel Company, at Buffalo, and are designed for a 
continuous overload of 25 per cent. at a high efficiency. 

The gas engines will utilize as fuel waste gas from 
the coke ovens of the Lackawanna Company. 

These will probably be much the largest generators 
in this country ever operated by direct connected gas 
engines, and the method of utilizing waste gases for 
such large amounts of power has never before been at- 
tempted in the United States. 

The Spregue Electric Company has been very suc- 
cessful with the split-pole machines, as the ingenious 
design, high efficiency and remarkable endurance give 
them the best possible commercial value. 

—— ib oa —— ——— — 
The New Goodman Fuse Plug and Base. 


The electrical trade, especially those purchasing and 
using individual cutout blocks and fuses, is doubtless 
by this time familiar with the report issued by the 
special commi tee of the Underwriters’ National Elec- 
trical Association at Boston, Mass., April 30, on stan- 
dard switches aud fuse blocks. 

For the benefit of those rot familiar with the office 
of this special committee it should be explained that at 
the annual meeting of the Underwriters’ National 
Electrical Association, held in November, 1900, the 
above mentioned committee was appointed to develop 
specifications for individual cutout blocks and fuses. 
This action was due to the fact that cutout blocks 
which are decidedly unsafe are still being used in large 

quantities in some sections of the country. 

Without attempting in any way to criticize the goods 
of other manufacturers, it will be of interest to those 
anxious to conform with the Underwriters’ sugges- 
tions to know that W. R. Goodman, manager of the 
Chicago Fuse Wire & Mfg. Company, has designed a 


. new type of fuse plug and base of the advanced type 


and strictly in accordance with the suggested specifica- 
tions recommended by the above mentioned special 
committee of the Underwriters. 

The accompanying illustration shows the general ap- 
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pearance ul tue trooaniau plug und base, which are 
made from the finest grade of porcelain. The mount- 
ings are of the latest approved type and very substan- 
tial. This new device is made in sizes suitable for cur- 
rentsof from 10 amperes to 100 amperes on circuits 
operated at 125 and 250 volts. 

For 125 volts the plug is fused with the ordinary fuse 
wire of correct carrying capacity. For 250 volts a 
specially made fuse is used, fitting the same plug, which 
combines the advantages of the best inclosed fuses be- 
sides being placed in a strong porcelain receptacle. 

The Goodman plug and block carrying 100 amperes 
at 250 volts measures only 6 inches in length and 216 
inches in width. 

A ‘ telltale” button projects through the plug which 
indicates positively whether or not the fuse has blown. 
This is a mechanical feature and does not expose any 
electrically connected parts. 

The Goodman fuse plug and block is protected by 
patent applications, which cover the high potential 
fuse and all important features of the entire system, 
including the ‘‘ telltale” device. 

— or — 
INCORPORATIONS. 


The Consolidated Electric Light, Heat & Power Company, 
Poughkeepsie, N. Y. Capital stock, $200,000. Directors: 
James W. Hinkley, P. Frost Spaulding, Silas Hinkley and 
John Doheny, Poughkeepsie; William K. Roy, Wappinger's 
Falls. 

The Tibbe Electric Company, Washington, Mo. Capital 
stock, $10,000. Incorporators: Anton A. Tibbe, Henry D. 
Hibbeler and Hugh J. Minhinnick. 


The Electrical Vitazone Therapeutic Company, Brooklyn, 
N. Y.—to cure human ailments by electricity. Capital Stock, 
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$100,000. Directors: Thomas W. Tonham, Lissa M. Barnett 
&nd Stockton R. Ferris of Brooklyn. 


The Wagner-Bullock Electric Company, San Francisco, 
Cal. Capital stock, $200,000. Directors: 8. J. Hendy, E. 
H. Abadie, F. J. Behneman, W. P. Hassell and E.B. Young. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 80, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 


679,314. Electric Railway. Edward M. Hewlett, Schenec- 
tady, N. Y., assignor to the General Electric Company 
of New York. Filed Oct. 19, 1897. 

79,316. Electric.Switch Shell. Harvey Hubbell, Bridge- 
port, Conn. Filed Jan. 28, 1901. 

679,331. Electric-Railway System. William B. Potter, Sche- 
nectady, N Y., assignor to the General Electric Company 
of New York. Filed Feb. 28, 1901. 

679,332. Surface-Contact Railway. William B. Potter, Sche- 
nectady, N. Y., assignor to the General Electric Com- 
pany of New York. Filed Jan. 9, 1899. 

679.493. Trolley for Electric Cars. John H. Beckert, St. 
Louis, Mo. Filed Sept. 28, 1900. 

679,615, Underground Electric Conductor for Street Rail- 
ways. John Floyd, Philadelphia, Pa. Filed Nov. 21, 1900. 

ELECTRIC LIGHTS AND APPLIANCES. 

679,607. Support and Take-up Device for Cable-Suspended 
Electric Lamps. John H. Dorion, Springfield, Mass. 
Filed Dec. 28, 1909. 


679.700. Electric-Are Lamp. Svend M. Meyer, Brooklyn, 


N. Y., assignor of one-half to Thomas A. Cayton, same 
place. Filed Oct. 10, 1900. 
ELECTRICAL MACHINERY AND APPARATUS. 

679,304. Electric Meter. Walter C. Fish, Lynn, Mass., as- 
signor to the General Electric Company of New York. 
Filed May 21, 1901. 

679,321. Automatic Switch. Frederick Mackintosh, Scho- 
nectady, N. Y., assignor to the General Electric Com- 
pauy of New York. Filed May 1, 1899. 

679 333. Electric Meter. William H. Pratt, Lynn, Mass., as- 
signor to the General Electric Company of New York. 
Filed April ?2, 1901. 

679.356. Worm-Gearing. Norman C. Bassett, Lynn, Mass., 
assignor to the General Electric Company of New York, 
Filed Oct. 26, 1900. 

670,362, Electric Brake. Frank E. Case, Schenectady, N. Y., 
assignor to the General Electric Company of New 
York. Filed July 17, 1897. 

679,446. Automatic Circuit-Closer. 
dence, R.I. Filed Dec. 7, 1900. 

679,472. Multirate Meter Frank P. Cox and Charles E. 
Holmes, Lynn, Mass., assignors to the General Electric 
Company of New York. Filed Dec. 4, 18v9. 

6:9,518. Electrical Stop for Engines. John F. Skirrow, East 
Orange, N. J. Filed Dec. 14, 1900, 

679,521. Wire-Insulating Machine. Chester H. Thordarson, 
Chícago, Ill. Filed Oct. 12, 1900. 

TELEPHONES AND TELEPHONE APPARATUS. 


679.405. Microtelephone. Emil Volkers, Berlin, Germany. 

Filed March 22, 1001. 
MISCELLANEOUS. 

679,308. Insulator. Henry Geisenhoner, Schenectady, N.Y., 
assignor to the General Electric Company of New York. 
Filed May 1, 1901. 

679,310. Signal System. John L. Hall, Schenectady, N. Y., 
assignor to the General Electric Company of New York. 
Filed Feb. 16, 1899. 

679,357. Apparatus for Treating Metals by Electrolysis. 
Anson G. Betts, Upper Troy, N. Y. Filed March 18, 1901. 

079,365. Power-Transmitting Mechanism. Rolla R. Darling, 
Cleveland, O., assignor to the Beardsley & Hubbs Manu- 
facturing Company, Mansfield, O. Filed Jan. 6, 1900, 

679,467. Phonograph Reproducer and Recorder. Charles W. 
Noyes, Cincinnati, O., assignor of one-half to Ilsen & 
Company, same place. Filed March 21, 1901. 

679.476. Electrolyzing and Washing Apparatus. John F. 
Kelly, Pittsfield, Mass. Filed Sept. 14, 1900. 


George A. Wall, Provi- 


679,477, Electrolytic Decomposing- Cell. Josiah W, Kynas- 


ton, Liverpool, Eng. Filed Feb. 1, 1899. 

673,544. Insulator for Electrio Wires. John E. Sharpe, 
Oneida, N. Y., assignor of one-half to Newton D. Bartle, 
Guilford, N. Y. Filed May 17, 1901. 

679,546. Secondary Electric Clock. Theodore H. Wurmb 
and Robert Baumann, St. Louis, Mo. Filed Jan. 26, 1900. 
Renewed May 2, 1901. 

679,651. Electrical Ignition Apparatus. Ansbert E. Vor- 
reiter, Aix-la-Chapelle, Germany. Filed Aug. 30, 1599. 

REISSU E. 

11,921. Electric Hose Signal System. Howard Sargent, 
Boston, Mass., assignor to the Boston Electric Hose 
Signal Company, same place. Filed Jan. 7, 1901, Orig- 
inal No. 621,854, dated March 28, 1599. 


AUGUST 7, 1901.] 


ELECTRICITY. 


79 


THE TELEPHONE WORLD. 


Promising Results of the Canvass by People's 
Telephone Company. 


When the People's Telephone Company started to get 
subscriptions for a system in Detroit, Mich., it was an- 
nounced that no charge would be made for service until the 
new exchange had at least 3,500 subscribers. Although the 
exchange will not be completed until next year, the company 
has already about that number of telephonecontracts. The 
prospects now are that the company will begin business with 
not much less than 5,000 subscribers. At Jackson the com- 
pany has already secured 919 subscribers for the plant. 


The Central Union Telephone Company has about coin- 
pleted the putting in of an exchange, and 80 private tele- 
phones in Southport and the vicinity. Both companies were 
after the privilege. The Central Union made a proposition 
to give the Southport, Ind., people telephone service for 
$1.50 a month, if they would put up the poles and the wire, 
or $2 a month, the company to furnish the whole equipment. 
After several meetings the latter proposition was accepted, 
and the people are glad they chose it, for the poles are the 
highest and largest in use, and the other equipment first- 
class. The patrons bave free connection with Indianapoiis 
"phones or with any in the county. 


Harris Fletcher and R. H. Hawkins, representives of the 
Overton Telephone Company, were recently in Lafayette, 
Tenn., and met the stockholdors of the Union Telephone 
Company. and it is learned that a general contract for ex- 
change of business was entered into. The Union Tele- 
phone Company covers considerable territory, having lines 
in Macon, Sumner and Trousdale Counties, while the Overton 
Telephone Company is actively operating in Oveitcn, Pick- 
ett, Putnam, White, Jackson and Bacon Counties. Many 
new points can now be reached by telephone. 


The Plattsmouth Independent Tele phone Ccmj apy hasa 
force of linemen at work stringiog another copper metallic 
circuit from Plattsmouth to Louisville, Neb. and a large num- 
ber of ‘phones willbe put ín farm residences along the line. 
The company is also building a toll line frum Greenwcod to 
Havelock, and in the near future will string two copper 
wires to La Platte. 


The Nebraska Telephcne Company of Papillion, Neb., 
lately began tu string wire to supply 25 local telephones. It 
was promptly enjoined by the local company, headed by 
J. D. Clarke. The matter will now have to be passed upon 
by the district court to see which company has tLe right to 
put in the local instruments. 


The Northwestern Telephone Company has com- 
menced excavating preparatory to the erection of a two- 
story building at Grand Forks, N. D. A crew of men 
has also been put to work tearipg up the paving and dig- 
ginga trench for conduita for an ur derground service. The 
company will expend upwards of $25,000 before the ground 
freezes. 


As soon as the cable across Newark Bay to Greenville 
N. J., is laid, the new special telephone line of the New York 
& New Jersey Telephone Company between New York and 
Philadelphia will be put in operation. The work of laying 
the cable is being hurried, so adirect connection can be had 
with Philadelphia as quickly as possible. 


Acompany bas been organized in Vernon, Tex., to build a 
telephone line from that place to Quanah and Crowell, 
Tex., and Altus and Enid, Okla. Work will be begun at 
once. 


The new telephove line between Tyndall and Tabor 
and Bon Homme, S. D, is completed. Bon Homme will be 
much benefited, owing to the fact that the town is off the 
railroad. 


The Missaukee Telephone Company is putting in an ex- 
change at McBain, Mich., and it is proposed to take in a 
numberof farmers and smaller villages near by. 


Manager Elias of the Hudson River Telephone Company 
is making many changes and improvements in the local 
telephone service at Kingston, N. Y. 


The Beard Telephone Company is constructing a first-class 
all metallic telephone system between Denison and 
Sapulpa, Tex., connecting all intermediate points. 


Permission has been granted the Henderson, N. C., Tele- 
phone Company to maintain and operate lines along the 
public roads of Vance County. 


Deerlodge and Wartburg, Tenn., have been connected b 
telephone, - 


Improving Telephone Systems. 


The rebuilding of the telephone systems of Jacksonville, 
Fla., which were damaged by a recent fire, is being rapidly 
accomplished. The forces of linemen of both systems have 
been largely increased, and the construction gangs are 
making rapid progress in stringing wires and erecting poles, 
etc. The Jacksonville Telephone Company, which suffered 
more than the Bell, has its linemen now at work stringing 
4,000 feet of wire cables. The temporary exchange. which 
was estabiished in Springfield, is now being brought in, the 
wires all being concentrated at the central office. The 
Jacksonville Telephone Company expects to string 10,CC0 
more feet of wire, which will connect up the whole city. 

The Southern Bell Company is also active in telephone 
construction, and its efforts in improving its system are not 
relaxed. 

There has been inquiry lately asto what progress is being 
made by the Peninsular Telephone Company, which had it 
in prospect to run a through telephone system from Tampa 
to Jacksonville, tapping intermediate towns. Work has 
progressed steadily on the system, and & considerable dis- 
tance has already been covered. The line starts at Tampa, 
and the point now reached is PaJatka. It will only bea few 
more months before the lineis completed to Jacksonville. 
Communication wil then be established between Tampa, 
Lakeland, all of the Manates section, Bartow, Kissimmee, 
Orlando, Leesburg, Ocala, Palatka, and from there right 
through to Jacksonville. It can reed ly be seen wLat results 
will follow from the big enterprise. 


Bell Company's Capital Reduced. 


The International Bell Telephone Company reduced its 
capital stock on August 1 from $750,000 to $500,000 by cut- 
ting down the par value of its shares from $75 to $50. 


The Central Telephone Exchange of the Sunset Telephone 
& Telegraph Compary of Tacoma, Wash., has been 
moved to its new quartersin the new telephone building. 
The terminal room for all the lines is located on the first 
floor, and from this one room 4,000 wires ramify to every 
portion of the city. There are 11 different underground 
cables in view, and each carry from 800 to 400 wires. On 
the same floor is located the room for the storage batteries 
and the motor. There are 75 of there batteries with 150 
ampere capacity to each cell. The general operating rocm 
is a large airy compartment located on thethird floor. 


The business of the local exchange of the Southern New 
England Telephone Company at New London, Conn., has 
increased to such a degree that, notwithstanding a new ard 
enlarged switchboard was put In less than two years ago, in 
order to accommodate the increased patronage, the company 
decided to put in another that would meet all the require 
ments for many years to come, The eqnipment department 
of the company has been working hard to establish the 
new board on the third floor of the Neptune Building and has 
now completed the work. Speaking of the interior it may 
be of interest to say that it contains 10 miles of wire, 300 of 
the wires in use having 15,000 soldered connections. 


Connection was recently opened up by the Howard Tele- 
phone Company between Ellicott City and Woodstock, Md., 
in the third district. This is the second rural station to 
which the line has been completed in Howard County, the 
other being Jonestown, in the second district. Efforts are 
being made to pushtheline as rapidly as possible to the 
other important points throughout the county: many of the 
poles have already been planted along the different routes. 
A. L. Rutledge, is in chargeof the construction work, aud 
the ravid progress made in the lines is due to his energy 
and activity. 


From Cincinnati, O., comes the report that Philip Fitz- 
simmons by Probate Court declaration recently announced 
that he has conveyed to the Fitzsimmons Telephone Manu- 
facturing Company all his right to use the streets and alleys 
of the city for telephone purposes. 


A plan is on foot to organize a stock company to 
build a telephone line from Rhinelander to Eagle River, Wis., 
taking in Robbins and Three Lakes. Enough stock to build 
the line has already been subscribed. After the line is 
on a good paying basis it is the intention to build on to 
Tomahawk. 


The Diamond State Telephone Company is pushing the 
extension of its line from Port Deposit, through Rowlands- 
ville, Liberty Grove and Colora to Rising Sun, Md. 


The Sunset Telephone Company has purchased the local 
system of the Petaluma, Cal. Home Telephone Company 
and will hereafter run an extended system to Petaluma. 


Rival Telephone Concerns. 


Three telephove companies are contesting for the privi- 
lege of running their wires through the borough of Jenkin- 
town, Pa. For several years the Delaware & Atlantic Com- 
pany has had the field to itself. but now the Standard and the 
Keystone Companies seek entrance. The Delaware & Atlantic 
Company, it appears, never secured permission to enter the 
town, and late in June a preliminary injunction was granted 
restraining the company from stretching any new lines or 
placing any more telephones in the town. The injunction. 
proceedings have been postponed until September acd 
meanwhile an ordinance was read in councils giving the 
company permission to install instruments. Another ordi- 
nance grants the same permission to the Keystore Ccm- 
pany. Both measures have passed first reading. 


To Start War on Bell Telephones. 


H. H. Heath, of Neilisville, Wis., representing the Badger 
State Telephone Company, said a short time ago that his 
company had purchased the telephone line between Medford 
and Marshfield. The company will perfect the line between 
the two places and make it part of the system. This will 
enable Medford to communicate with Marshfield, Wausau, 
Black River Falls and La Crosse. At a recent telephone 
convention held in La Crosse. plans were outlined for buyiog 
up a number of smali lines about the State, and consolidat- 
ing them witb various independent telephone companies, 
with the intention of getting a direct toll service to ali parts 
of the State. Thisisthe initial act of the war declared by 
the independent people on the Bell system. 


Col. C. E. McClure, manager of the Richmond, Va., Tele- 
phone Company, is busily engaged upon the plans and 
specifications for a Central Energy switchboard, to be 
made by the Kellogg Company of Chicago, and installed at 
the earliest possible moment. All the phones now in use 
wiilbe superseded by others, which will operate upon the 
principle that the removal of the receiver from the hook 
immediately establishes connection with central without 
ringing. Switchboard and phones together will mean an 
outlay of at least $35,000, 


According to a report from Chattanooga, Tenn., tbe Cum- 
berland Telephone & Telegraph Company has issued a 


: statement of its business for the month of Juue, 1901 IL- 


crease in subscribers is shown as follows: Total number of 
subscribers June 1, 1901, 65,691; number added during June, 
2,958; net increase in June, 1,069. Total number in system 
June 30, 66,760. 


The Gainesboro Telephone Company, with headquarters 
at Sparta Tenn. has installed a multiple switchboard 
which will accommcdate 1,500 drops. Two operators, one 
for the city exchange and the other for toll lines, will be in 
charge of this board. The business of this line is increasing 
rapidly. 


The Consolidated Telephone Company awarded the con. 
tract for laying the conduits and underground wires to I. J. 
Lerch They will cover five miles in the center of Reading, 
Pa. The overhead wires will be strung by the company. 
Reading, it is said, is to be the headquarters for the new 
company. 


The special meeting of the Chicago Telephone Company 
has been postponed to August 16, the date originally fixed 
being July 31. The meeting wil! be held to devise means for 
the improvement of the service and for considering the fight 
begun by the Illinois Manufacturers’ Association. 


Business has increased with the Missouri & Kansas Tele- 
phone Company to such an extent that a new line between 
Wichita and Kansas City is being built. The line will be 
direct, and will do away with many inconvenienc.s now in 
existence. 


The new telephone company in Peor:a, Ill., is obtaining 
many new subscribers. 


Telephone Companies Increase Stock. 


The Monticello Telephone Company. Monticello, Ind., 
from $5,000 to $30,000. 

The Illinois Telephone Company, Bluffs, III., from $25,000 
to $100,000. 


TELEPHONE INCORPORATIONS. 

The Parker Telephone Company, Parker, Ind. Capi- 
tal stock, $2,500. 

The Jackson & Hazard Telephone Company, Frankfort, 
Ky. Capitai stock, $2,025. 
Ths Soash Howard & Kanska Telephone Company, 
K make, N. Y. Capital stock, 322). Directors: Edward 
Stewart, Frank Conine and J. C. Barton, Bath. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Altamont, I].—At the last meeting of the city 
council that body passed its appropriation bill, and 
among other things there was an item of $14,000 for an 
electric light plant, and $2,000 to secure its operation. 

Baldwinsville, N. Y.—The electric light station, 
owned by J. C. Miller, was damaged to the amount of 
several hundred dollars by a recent fire. 

Casselton, N. D.—Casselton will bond itself for the 
construction of a municipal electric light plant. 

Cedarburg, Wis.—The streets of Cedarburg will be 
illuminated by electricity, and the city will assumea 
progressive and up-to-date aspect. 

Chadwick, Ill.—The village board has decided to put 
in an electric light plant, new water works machinery, 
and additional water mains. 

Farmersville, Tex.—H. L. Carver, H. D. Honaker 
and L. E. Bumpass are interested in the newly formed 
Farmersville Electric Light Company, capitalized at 
$15,000. 

Florence, Col.—The local manager of the Arkansas 
Valley Electric Company announces that the concern 
will at once spend $5,000 in improving the local plant 
by adding machinery and rebuilding the works. 

Frauklin, Va.—J. R. Knight of this city wants to 
correspond with manufacturers of electric light and 
waterworks machinery. 

Gallatin, Tenn.—The Gallatin Gas Company, one of 
tbe oldest business interests in Sumner County, has 
suspended operation. This was due to the successful 
operation of the electric light plant. 

Glen Cove, N. Y.—Alexander C. Humphreys has 
offered to erect a new pulpit and put in new electric 
light fixtures in St. Paul's Episcopal Church, and the 
vestry has gratefully accepted the offer. 

Hanover, Conn. -The management of the Airlie 
mills has decided to install an electric light plant at 
the mills which will be complete in every detail. 

Horseheads, N. Y.—At the next meeting of the 
board of village trustees, W. W. Cole, manager of the 
Elmira, Water, Light & Railroad Company, expects to 
present a proposition to light the streets with electric- 
ity as well as to furnish light and power to private in- 
dividuals. 

Mount Pleasant, Tex.—The plant of the Mount 
Pleasant Electric Light Company was totally de- 
stroyed by fire a short timeago. The loss is about 
$6,000. 

Newton Falls, O.— The citizens of this place have 
voted to adopt electric street lighting. 

Norfolk, Va.—The Norfolk Railway & Light Com- 
pany contemplates extending its lighting facilities to 
Lambert’s Point. 

Norfolk, Neb.—The citizens will soon vote on a 
proposition to bond the city for $16,500 to install a 
municipal electric lighting plant. 

Petaluma, Cal.—The California Central Gas, Elec- 
tric Light & Power Company is buying up a number 
of lighting plants in Sonoma and Marin Counties. 

Red Lion, Pa.—At a recent election the stockholders 
of the electric light company voted to increase the 
capital stock from $8,000 to $20,000. Work on the 
plant is being pushed vigorously. 

Starke, Fla.—This city will install a complete system 
of waterworks and electric lights. Collier & Brown, 
engineers, Atlanta, Ga.; E. P. Duncan, city attorney. 

Washington, Ia.—The citizens of this place will 
vote on the question of a municipal electric light 
plant. 

West Superior, Wis.—The fact that the electric 
lighting contract in this city expires on August 31 has 
revived talk in regard tothe erection of a municipal 
lighting plant. 


Street Railways. 


A'toona, Pa.—The finance committee of city coun- 
cils has approved the Belt line trolley ordinance. This 
means three-cent fares for workingmen. The new 
company will gridiron the city. It is backed by State 
Assemblyman Edward Gamble and others. l 

Asheville, N. C.—The work of constructing the 


electric railroad between here and Weaverville has 
begun and it is to be completed as soon as possible. 
L. B. Wilford of this city is one of the promoters. 

Berlin, Wis.—Capitalists and engineers are looking 
over the ground between here and New London with 
the idea of building an electric line to connect the two 
cities. 

Chattanooga, Tenn.—The Chattanooga Electric Rail- 
way Company has given a deed of trust to the Chatta- 
nooga Savings Bank to securea bond issue to the ex- 
tent of $375,000. It is stated thata portion of the 
issue will be used to finance the extension to Sherman 
Heights, which is to be built immediately. 

Cincinnati, O.—The Cincinnati Traction Company is 

planning to put its feed wires under ground so that 
there will be no danger of traffic being interrupted in 
case of a big fire. The work will practically free the 
city from overhead wires with the exception of the 
trolley wires. 
. Clyde, N. Y.- The board of village trustees has 
granted a franchise to the Clyde Electric Power & 
Railroad Company to construct, maintain &nd operate 
& street surface railway using electricity as a motive 
power. 

Council Bluffs, Ia.—It is now believed that the elec- 
tric line from Des Moines to this city by way of Cres- 
ton will be built next spring. 

Dallas, Tex.—The Dallas Consolidated Electric 
Street Railway Company has filed an amendment to its 
charter increasing its capital stock from $1,000,000 to 
$2,000,000. 

Elkhorn, Wis.—Ata recent mass meeting the citi- 
zens declared almost unanimously in favor of the pro- 
posed electric road connecting Janesville, Delavan, 
Elkhorn and Lake Geneva. 

Herkimer, N. Y.—The Mohawk Valley Traction 
Company has been incorporated to operate an electric 
road from Little Falls to this place. The capital stock 
is $80,000. Timothy Dasey, J. Judson Gilbert, Fred C. 
Teall, James D. Feeter and Myron G. Browner, of Little 
Falls; Henry Churchill, I. B. Devendorf and Henry 
G. Munger, of Herkimer, and J. D. Smith, of New 
York, are the directors. 
` Lancaster, Pa.—The State Department has granted a 
charter to the Lancaster & York Furnace Street Rail- 
way Company, to construct a trolley line from Millers- 
ville to York Furnace. 

Lansing, Mich.- Articles of incorporation of the 
West Michigan Traction Company, organized with 
$1,000,000 capital, were filled with the Secretary of 
State last week. The company proposes to build an 
electric line from the vicinity of Benton Hartor to 
Dowagiac, Cassopolis, Decatur, Paw Paw and Kala- 
mazoo, a distance of 90 miles. The incorporators are 
Eastern capitalists. 

Moorestown, N. J.—It is said that New York capi- 
talists are making inquiries as to the feasibility of 
building a trolley road between here and Riverside, 

New Cumberland, Pa.—A trolley line will be built 
between here and Lewisberry, York County. 

Oakland, Cal.—W. G. Henshaw, president of the 
Union Savings Bank, has secured a controlling interest 
in the Oakland, San Leandro & Haywards Electric 
Road. 

Richmond, Va.—It is reported that the Richmond 
‘Passenger & Power Company will construct several 
miles of additional track in this city to form a loop 
through a portion of the suburbs. 

Sharpsville, Pa.—Now that Pennsylvania is in con- 
trolof the Sharpsville Railroad, which extends from 
New Wilmington junction in Lawrence County to this 
place in Mercer County, there is some talk of making 
that road an electric line and establishing a line of 
trolley cars. 

St. Paul, Minn.—Samuel Hill has announced that he 
will build an electric line of railway, paralleling the 
present road between this city and Minneapolis, and 
that he will reduce the fare to 5 cents. The present 
fare is 10 cents. 

Utica, N. Y.—The syndicate that bought all the 
street railroads in this city, and is extending doulle 
tracks east to Little Falls and west to Home, has pur. 
chased the franchises and property of the stieet rail- 


way in Oneida. A trolley line will be built from this 
city to Oneida, practical!y parallel to the West Shore 
Railroad. 

Walla Walla, Wash.—O. R. Ballou and a number of 
parties associated with him contemplate the construc- 
tion of an electric railway connecting this city with 
Milton and other Oregon points. 


Manufacturing. 


Camden, N. J.—The Keystone & Electric Manufac- 
turing Company, capitalized with $250,000, has lately 
filed articles of incorporation in this city. 

Chicago.—The La Salle Electric Company of this 
city, capitalized at $9,000, has been formed for the 
purpose of manufacturing and dealing in electrical 
supplies. P. L. Biggins, L. J. Gamwell and E. M. 
Hanes hold an interest in the concern. 

Hopewell, N. J.—The Smith Novelty Company, re- 
cently located here, manufacture metal novelties, 
special clock movements, water, gas and electric 
meter registers. 

Syracuse, N. Y.—The Onondaga Dynamo Company 
is running the plant to its full capacity and orders 
are still coming in. A number of orders were lately 
received for electrical apparatus from different sec- 
tions of the country. 


Company Matters. 


Amsterdam, N. Y.—There is reported a possibility 
that the plant of the Magneto Electric Company, a 
concern which expects to employ 1,000 hands, may be 
located here. The company is capitalized at $1,000,000. 
Its patents are the invention of L. G. Woolley, and 
the principal features of his system is theentire ab- 
sence of batteries. 

Bridgeport, Conn.—The evidence of growth in the 
Coles Electric Express Company is a new car thorough- 
ly modern in its electrical equipment, having a capac- 
ity of at least 15 tons, and was designed and built to 
accommodate the increase in the business of the com- 
pany. 

Colorado Springs, Col.—The Colorado Electric 
Power Co.ipany, of which Mr. D. V. Donaldson of 
this city is president, bas just acquired the electric 
lighting system of Canon City. 

Hamilton, Ont.— The Electric Supply Company of 
this place has been made a limited liability company, 
with a capital of $50,000. 

Manchester, N. H.— The Rockingham Power & 
Light Company has notified the Secretary of State of 
an increase in the capital stock. The figure is now 
$75,000. 

New York City. - Henry B. Palmer and Charles A. 
Olsen (Palmer & Olsen), electrical contractors of 210 
Centre street, made an assignment last week to James 
Lane. 


Power and Transmission. 
Eugene, Ore.—The Lucky Boy Mining Company will 
begin work at once on its electric power plant on Blue 
River. It will install a plant costing nearly $30,000, and 
will not only supply power to operate the mill and other 
machinery of its mine, but will also sell power to other 
operators. Abundant power will be secured by dam- 
ming the river. The electricity will be transmitted 
from this point three and one-half miles up the moun- 
tain to the Lucky Boy mine. 

Joliet, 111. -A proposition to install electric power at 
the waterworks for pumping purposes is being seri- 
ously considered, and the claim made for the change :8 
that it will greatly reduce the cost of operation as well 
as be much easier to operate. 

Peterboro, Ont.—Peterboro manufacturers bave 
leased Dam No. 5 in the Trent Valley Canal for the pur- 
pose of generating electric power, and Lave offered to 
supply surplus power at $15 per horse power per year 
for a day of 12 hours. 

Raleigh, N. C.--The Raleigh Ice & Electric Com- 
pany is making rapid progress now on its electric 
power plaut at Milburnie, six miles north of here, 
and it will probably b» completed within the next 
three months. 
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ELECTRICAL SECURITIES. 


_ The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Execreicrry from a variety of sources, 
Thoe utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations: crt indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
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Capital Stock. 
— — Rate and Date ot 
FANS. Par|Authorz'd| Issued. dast Div. Bid. | Asked, 


Albany, N Y.- Aug 5 


United 222 
(Consolidation of the Albsnmy and 
Troy Oity Railway.) 


Allentown FA- Aug 5 


100| $5,000,000} $5 000 000/13 * Q., 104 | 105 


Allentown & Lehigh Val. Trac, Oo. s... 4,000,00€ 1,500,000 Pree „%6 1 „ v 15 
Bridgeport, Conn—Aug 5: 
Bridgeport Traction G . . „| 100| 2,000,000| 2.000, 001 X Aug., * 
Baltimore Md.—Aug 5 d 
a United Rail ways & Elec. Co...com | 50 24, 000, o00 18,000,000| . 16% 
Boston, Mass.— Aug 5 
New England Street Ry.............| ,25| 5,000,000) 1,081,925)1 & Q., Jan.15, 1 
North Shore Traction Oo.......com,| 100} 4,000,000} 4,000,000) ............ 85 87 
North Shore Traction Oo........pfd.| 100| 2,000,000| 2,000,000/6 36 Eh. & o — 
b West End Street Ry. Co oom. 50| 10,000,000) 9,050.00 1874 7€ B., Oct., 110 yi 
West End Street Ey. Co..8 & pid. 50| 5.100.000| 5,400,000 4 N 8., Jan DH E 
Boston Elevated R. R.. . | 100| 10,000,000 Dá M Aug. 99, A 
Brooklyn N. Y.— Aug 5; i: ae 
Brooklyn Olty Ry. . . . . . .. 100} 2,000,000) 1,928, —— J 3 73% 
ay — poets On ft oorti.. 100 mete mc 56„„%%„„„%% „„ 107 10⁰ 4 
e ts PUN $2206 1 Uh 
P e a Oity RE... PA uar| 100| 12,000,000 vs 8% & Q., Jan., 267 | 289 
Brooklyn, Queens Oo. & Sub. RR. . , 2,000,000| 2,000,000 | oases assesses ^ 5 
Coney Island & Brooklyn RR. 100} 2.000, 000 1,884.200/254 % Nov., 10 
Kings County Elevated..............|-:::| 4,750,000) 4,750, pague 
Kings County Traction Co.......... 100| 4,500,000| 4,500, X July os | m 
Nassau Electric Railroad .......pfd. |: 6,000,000, 6,000, — — 
{Atlantic Avenue Railr»ad........| 50 2,000, 000 2,000, oe = in 
gBrooklyn, B. & W. E. Zallroad ... 1,000,000 1,000, — — * s E 
Buffalo N. Y.— Aug 5: 100| 1.950.000| 1,280 74 75 
Buffalo & Nì Falls Elec. Es 450, „, 2292 
Buffalo Railway Co... — ; en 100| 6,000,000| 5,870,500]1 * Q. Dec. 99 | 100 
Columbus O'—^Aug 5 1 
Columbus Street Rall road 100} 8,000. 900 8,000,000/1 & @., Feb. 100 | 102 
Columbus Street Rallroad, pid M ic 100 1,500,000 1,500,000 55 „„ „ „„4„„%%70 
Charleston, S. C.— Aug 5 
Charleston G Ry. N . . 50 100, 00  100,000/8 X B. M e 
Enterprise City R Oo „ „„ „ „%„%„ „„ „ 25 1,000,000 250,000 ú... EEIT] * oe 
Chicago, III.— Aug 5 
Chicago City R 0 100 12,000,000 12,000,000/8 & Q., Dec. 81, 250 260 
Chicago & South Side R. T. Rau. 100 10'828'800| 10, 88,80 "E 
Lake Street Elevated RR... 100 10,000,000| 10,000,000} _....-....... 1874) M, 
Metropolitan West Side Eley. Ry. . 100| 15,000,000| 7,000,000) Feb 28 1900. 864g) 2674 
Met. West Side Kl., pfd................| 109) 15,000,000) 9,000, 00 „ . 89 90 
North Chicago Street RR............ 100 10,000,000 6,600,000/8 * Q., Jan. 209 | 210 
ANorth Ohicago City 22. ae; Sea 100 500,000 _ 249,900) «+--+... esce 200 | 901 
South Chicago Cit Iway........| 100} 2,000, 000 1,608,200) ....+...+.-. 108 | 1U9 
West Ohicago Bt. RR. Oo............ 100| 20,000,000| 18,189,000) 134 3 Q., Feb 100 | 101 
Union Traction Ry.............com |....| 1,950,000|  624,900/85 1544| 19% 
Union Traction Co... ...........pref'| 100| 2,000,000| 2, 000, 0005 & B. 57 vd 
Cincinnati, Ohio.— Aug 5 
Oincinnati Inc. Plane By....:..com.| 30 1.000000| 575,000] .. vi .. 
Cincinnati Inc. Plane Ry...... spid. 50| 150.000 150,000 N Feb = > 
Cincinnati, Newport & Oov. St. Ry. 100 8.000000 8,500, 0002 Feb. 75 76 
(Cincinnati Street Ry. Co. 50| 18,000,000 14, 000, 000 154 & Q., Jan. 1240 125 
Mi. Adams & Eden Park Inc. Ry. 50 .,500, 000 2.,200, 000 14 % Q., Jan. 128 128 
Cleveland, Ohio — Aug 5: 
Axron, Bed. & Oley. Elec. Ry....... 1.000, 000 4 X Jan. 48 50 
Gleveland City Ry. 100 3.000.000] 7,000,000/3-5 N Jan. 100 | 102 
Cleveland Electric R. — 10 12,000,000 12,000,000| 34 & Q., Oct., 80 81 
Detroit, Mich.—Aug 5: 
Detroit Cltisens' Street 3 1,250,000 o4 9 100 >+. 
Fi. Wa ne & Belle Isle . ves A OR 1,200,000 —€— ——2ũæ m .. 
Rapid ilway Oo........... T 250.000 250000] ..——- 90 | 100 
Detroit El o Railway | 1.000.000 1, 000, 00004 M 2 
Wyandotte & Detroit River Ry.....| 100| 250,000 200, 000000 —— 109 | 110 
peyton O.—Aug 5 
City Railway Co . COm.|] 800,000 1,470,600) 14 54 Q. 140 | 145 
Mty Railway Co. «+ pfd. | 196 1 600,000 0600,000|1*« X Q. 170 
People's Street Railway.......-- | 1. 100. 000 1,100,000) ........-.- 114 |115 


lines of street rallway operated by these Ompentes, and also the Central Railway Oo 
1 The pref stock of U R & He Co ba- 
b 


000 b lessee. : 
« Cincinnati St, Ba!) wey purchased the Mt. 4. & Eden Park road, aesumicg 104 Fonds, 


- — — 


Hartiord Conn-^4uz 5 
Hartford Street Ry. oOo. 
Hartford & West Hartford . ...... 


Holyoke Masa.—-^uz 5 
Holyoke Street Ry. Oo 


Hoboken N. J.— Aug 5 
North Hudson Oo. (N. J.) Ry. Co. 


Indianapolis, Iind- 5 


**Indianapolis Street Ry...... — PEE. 5,000,000 
Lancaster, Pa.— Aug 5 
Pennsylvania Tra ction Coo 100 10,000,000 
Lancaster & Col. Electric By.....|+--+| t 
West End Street Bai lway...... jns TT 
Louisville, Ky.—^ug 5: 
Louisville Ry....... TT com.| 100| 4,000, 
Louisville Ry... . bid 100 2,500, 
Minneapolis, Minn.— Avg 5 
Twin City Rapid ‘Transit ........c* m. 100) 17,000, 
Twin Olty Rapid Transit .. =T * 1 td, th aii 8,000, 
Montreal, Canada.—- ^vg 5 4.000 
Montreal Street Ry. Co on Y 
Toronto Street Ry. Coo... — 
Memphis Tenn.- Aug 5 
Memphis Street Railway (o...........| 100| 800,000 
New Haven, Conn.- Aug 5: 
Fair Haven & WestvllleRR......... 25| 2,000,000 
New Haven Street Railway Oo...... | 100| 1,250,000 
New Haven & Oenterville.......... 100 _ 700,000 
Winchester Avenue RR............. 25 1,000,000 
New Orleans, La.— Aug 5 
Canal & Olaiborne RR. Oo.......... 40| _ 240.000 
New Orleans & Carrollton RR......| 100) 1,200,000 
New Orleans Traction Co new com. 100| s... 
New Orleans Traction Co new ptd. 100 
aCrescent City RR............. guar. 100| 2,000,000 
bNew Or. City & Lake RB....guar. 100 2,000,000 
Orleans Railroad...........ssecceses | 50| _ 500,000 
St. Charles Street Railway..........| 50| 1,000,000 


New YOPK—Aug 5 


Centra! Crosstown RH...............| 100) 600,000 
eChristopher & 10th Ste. RR..guar.| 100 650,000 
Dry Dock, E. Brdw'y & Battery RR. 100| 1,200,000 
dMetropolitan Street Ry. Co.. 100 45,000,000) 
eBleecker St. & Fulton Fy.Ry.guar| 100 _ 900,000) 
fBroadway & Seventh Ave...guar.| 100| 2,100,000| 
gOen.Park,N.&E. Rivers RR. guar| 100 1,800,000 
hEighth Avenue RR...............| 100| 1,000,000 
i42d St. & Grand St. Ferry RR.guar| 100 750,000 
jNinth Avenue KN... ...güar.| 100 800, 000 
kSixth Avenue RR............guar| 100 2,000,000 
ITwenty-ihird St. R. R. Co..guar.| 100 _ 600,000 
Second Avenue RR.................. 100| 2,500,000 
Third Avenue RR................... 100 12,000,000 
m42d St., Manhbatv'le & St. Nich. Av 100 2,500,000 
*Union (Huekleberrv) Ry..........| 100| 2,000,000 
Newark N. J. Aug 5 
Consolidated Traction Oo of N. J...| 100 15,000,000 
North Jersey Railway Co.........| 100| 6,000,000 
United Elec. Co. ot New Jersey..| 100 504,000 
Pittsburg, Pa.—Aug 5 
Allegheny Traction Co 50 500,000 
oOonsolidated Traction Oo....com.| 50 15,000,000 
Consolidated Traction Oo...... pfd.| 50| 9,178,850 
pOentral Traction Oo... 50 1,600,000 
qOitizens’ Traction Oo.............| 50| 8,000,000. 
Duquesne Traction Oo........... 50 8,000,000 
sPittaburg Traction Co............ 50 2.500.000 
Federal St. & Pleasant Valley Ry..| 28 1,400,000, 
| Pgh., Allegheny & Man. Trac. CO.. . 50 8,000,900) 
Pittsourg & Birmingham Trac. Ry. 25| 1,800,000 
|Pitteburg & West End Ry...........| 50| 8,000,000 
| United Traction Co. . . , cm. 50 17,000,000 
United Traction Oo................... pre 50) 8.000, C00 


— 


A Leased to Metropolitan Street Ry. 


© Uolisted.~ t Full paid l Outstanding: f Ex. div 
b . e bi e. ete 
a Leased to New Orleans Traction Oompany at6 % on etock. 

b Lessed to New Orleana Traction Company at 8 % on stock. 

c Leased to Central Orosstown Ra!lroad at 8 % on stock aod Interest on bonds... 
d Operating the former Met. Trac. system, that corporation having become extinef> 

e Leased to 23d Street Ry for 99 yearn; lease assigned to Metropolitan Street Ry. 
f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 
9 Leased to Metropolitan Street Ry. " 7 25 on sock uni Oct. 1. 1897; thereaft r 9 X. 

or 99 veare from Jan. 1, 1895, at $215,000 per annum. 
1 Lease d to Metropolitan Street Railway for 18 % on atock i nS 
$ Leased to Met. 8t. Ry. for 99 years from April zu, 1892; 6 

k Leased to Metropolitan Street Railwav for $145,000 per annum. 

l Leased to Metropolitan Street Rai!wav for 18 % on capital stock. 
m Oontrolled by Third Avenue Railroad by purcbese. H 
n Dividends of 154 % yearly guaranteed by Consolidated Traction Company. 

o Oontrols by lease the Alleg'ny, Cent., Citizens! Duquesne, Fort Pitt & Pitt'b Traction. 
p Leased to Consolidated Traction Company for 8 % per annum on par value 
q Leased to Fort Pitt Traction Company for 6 % on $8,000,000 f 
Leased to Consolidated Traction Company for 4 % on capital stock. 
4 Leased to Consolidated Trection Company for 7 & on capital stock.» 

~ Dy 


Capital Stock. 
m] Bate and Date of 
NAME. ‘Par|Authorz’d/ Issued. Last Div, 
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ste. 


Bid, Asked, 
| 
150 ó 
207% | 212 
150 
26 | $516 
82 &3 
112 118 
89 89% 
186 18. 
200 201 
110934] 10974 
Sq uu 
89 41 
45 46 
1483| i58 
26 28 
102 103 
20 20 
— | 62 
5656) 67 
255 | 260 
175 155 
1885 185 
^o Ja 16346 
20 Y] x 
241 249 
206 210 
400 | 410 
892 402 
198 | 200 
208 210 
400 | 410 
310 | 312 
121 121 
65 78 
190 = 
6734) 68 
24 25 
28836] 284 
27 2R 
2034] 31 
— 60 
13%| 783 
727 125 
--% * 
27 39 
41 | 42% 
184 18% 


% first 5 years, 8 % thereafter. 


of stock. 


PASSENGER RAILWAYS. 


eee — en eas — — —— 
Capital Stock. 


8 
— Issued. 


Rate and Date of 


NANE. Last Dir. 


New Bedford Mass- Aug 5 


Union Street Railway Oo.... 100| $850,000 2880, 0002 &., Feb. 160 | 165 
Northampton, Mass- Aug 5 
Northampton Street Rv. . 100 800,000) 228, 0004 X A., June, 170 | 178 
eb.- Aug 5 
„„ 100 5,000,000 8,000,000 8 % A. and N, 55 65 
.J.— Aug 5 
Paterson N.J „ ud 


Paterson Ry. Oe. cooecs a - ot ~ 


ce, R. I.- Aug 5 
3 & Electric Oo .....| 100| 8, 000. 000 8,000, 000% &. Oct. 169 | 110 


2,000,000; 1,770, Dec. 28 
Fanmeile, Man. K Faire und. 8. 20 1,986,100 U e |47 | s 
Hesi'nv!'e, Man. & Fairm’t..6 & pid. 800 1888, 500 f uly, 75, | 76 
aFairmount Pk. & Had. Pass. y. ,000 800,000 8 * Feb. I" Saas "Ti 
Union Traction Oo............. 8174 pd 80,000. 000 ae 8 EX iae 1 
gr c i ö 500,000 12,500 f share G. 8458 .. 
Frankford & Southwark Pas. R ,s, o00 $14 sha’e A—A pr. = 451 
fLehi h Avenue Ry. Co. —— nn 1,000, 1.000.000 ee 90 90% 
fLom & South Street Ry... 1000 000 , 2: v 00 
dBecond & Third Streets Ry. 18 000 208 016/80 share E r. ie 
cPeople's on Oc ccosccecs S 120 16 000,000 8 * As pri, 150 i51 
gGermantown Passenger Ry.... 1, poe 572,800 $5.25 share — E- 
reen & Ooates Passenger Ry. i — — 159,200 8 % Jan., à; 
(People's Passenger 3 : 750.000 1S 55 oo ra 
(Phila: ad s Pe EO Oo... . 50 30,600,660 000,000 42 “eh; Oct. 95 | 9514 
& Bainbridge Bf...... — eeee 6 — Mar. eee - 
—— Pass. Ry. sc Ent. Rn — — $6 share—J uly e 157 
Empire ein Cx Pace. Ry. . 50| 1,000,000) [475,000|s7.50 share July |08 | 20824 
Philadelphia & Gray's Fy. RR. 1,000, 00 298,680 58. 50 share July MA ds 
Ibidee Avenue Passenger Ry... 750,000 1420,000| $12 share, 3 uly A 
biladelphia & Dart ; Ry.guar. e . 1200,000$2 share : y! S os 
flith & 191h Sts. Pass, Ry. guar... 1 000.000 250,000 1 % 8., u » 300 ee 
{Thirteenth & 15th peu. ram. Ry. ‘ese bee d 5 T — pe D 248 
(Union Passenger Bas. Er. gol T5000 [760,000/$10 sbare, July’ 4 | 260 
ochesterF. N. V.— Aug 5 - | 
—— Railway O00. 100 5,000,000) 5,000, 3 25 28 


ding, F8.- Aug 5 : 
precem Traction Co. . . . ., | 1,000,000} 1,000,000/Semi-an., Jan. & Jy | 24 26 
kOlty Passenger Ry. ser... ee 90| _ 850,008) 850,000) Jan., e j 
i Rast Beading Electric 5 50 1,000,000 11,000, Jan., € 
St. Louis Mo.- Aug 5 
Fourth Street & Arsenal Ry... — 500, 000 150, sasis inode -~ | - 
Jefferson Avenue Ry. Oo. —— 2 100 400,000 400, 2 % oe =. 
L ndell R 6652 2 2% eee eee ee 2,500,000 2,400, 1 % Jan -- oo 
National Railway Oo.. essc» 9osoene| "^ 2,500,000 2,479, 1 * Jan. -- oe 
Cass Avenue & Fair Grounds....| +- | 2,500,000) 2,500, aide cash 20 P 
Cltisens' poi ——PH — 536õ“—L»“—“ꝛ aee tnn 100 2,000,000 1,500 4 % Oct., oe e.. 
St. Louis RRRRK d.. 1 2,000,000 2,000, 18 e Jan., * .. 
Missouri pi PTT 2,400,000 2,900, 1 % Jan., 2 oe 
People’s RR. Col 1,000,000 800 50c., X 24 25 
United Electric Ry......*-.....com. 1 500,000 500 """"""""^* .. 8¹ — 
United Electric Ry........0 & pret,| 100 1,000,000) 1. 009, 000 &, Jan., (d 79 
t. Louis & Suburban By............| 100) 8 999.000 2,500,000) .. 5. 93 
Union Depot RR... 100 4,000,000) 4.000, 000% x A., July, ^ FS 
cisco, Cal.- July 
3 Cable RRR... 190 1.000. 000 800, 00000. monthly. 17 | 119 
Geary Street Park & Ocean KK......| 100| 1,000,000) 78,900 902.50 share, 60 | .. 
Market Street B 100 18,750,000 18,750,000 C., . per share. 61% 684, 
Presidio & Ferries . 100 1,000,000 550,000 Prt? tii [III oe 16 
Scranton Pa —Aug 5 
Berenton Railway Oo...... musei 6.000000 SS — — " 
m anion on e Irac, T IAN vn — — eh * 
[I] Scranton & Pittston Traction Oo.. 1 1,060,000 1,080,000 9 99—90ͤö os 
Sprin field [il.—Aug 5 : 
Springfield Consolidated Ry tr tn n 100 750,000 750,000 nr -— = 
Id O.—Aug 5 
iier ated Ry. .. — „„ „ 10⁰ 1,000,000 1,020,00€ $000909954 909000794 e ll 
Springfield, Mass.—Aug 5 
8 tenn — Ry.....-... ... 100) 1,200,000) 1,186,70C|5 X A. 207 | 712 
Toronto Canada.—Aug 5. 
T nto Street es 100 6,000,000 6,000,000 1% B. 109% 119% 
Toronte Brest Baliway Gs. .. - . 44000,000| 4,000,000 4° 8. 279 | 280 
Washington, D. C.— Aug 5 
Belt Ry. Oe. . . ... ... .... 460 600,000} 800,000 .... a ie 
Capital Traction Oo..................| 100/112,000,000 12,000,000 680. per sh, Oct. — |103)$| 103% 
@olumbia Ry. OOo 50 400,000 400,000 c & K. a ic 
Eckington & Soldiers’ Home Ry....| 50| 707,000 652,000 ,........... 85 | 40 
Georgetown & Tenallytown Ry... . 50| 200,000 200,000) ,........... 20 | 21 
Metropolitan RR, O. ——U— 22 50 1,000,000 458,900 2% * Q. * .. 
Worcester, Mass.-Aug 5 
*Worcester Traction Oo........com. 100} 8,000,000) 8,000,000) . . . 82 3 
Worcester Traction Co.....6 % pid. 100| 2,000,00¢) 2,000,000/8 & S., Feb., 107 | 108 
Worcester & Suburban Street Ry...) 1%) 560,000) 642,500 434 X, ze | 8 
Wiilkssbapra, Pa.— Auz 5 
Wilkesbarr & WyomingVal Trac.. ! 1(0' 5,000,000| 5,000,000/1%, Jan 25 96 


. 8 2 Paid He 1 ro peuk | Outstanding. ? Ex-div. 
a Leased to Hestonviile, Man & Fairmount Passenger Ky. for 6 ?7 t 
" b wheat peer i rie ete tbe 5 eae Philadelphia Traction cempunles Fixed 
cha'ges and all indebtedness of constituent and leased b: 
F sed companies assumed by Union 
c Fe vi nei "Aoi: by Union Traction Company. 
d Lease to Frankfor outhwark Passenger Ry. a 
e Leased to Electric Traction Company. 8 y, assumed by Eleotrie Traction Co, 
Controlled by Frankford & Sonthwark Passenger Rallway. 
g Leased to People's Passenger Railway at $5 per share. 
h Majority of stock owned by People's Traction Compahy. 
€ Leased to "nion Traction Company. 
. * bby ae 83 Company, 
Leared to United Traction Company at a ‘rental of $10,000 per annum in 1866-7-8 
N a. $20,000 in 1829-1900 and $30 000 per annum thereafter, pa semi- " 
dec'ared as a dividend seml-annvally. d en Jupe Lennually, reptal 
e Dividend of 10 % guaranteed by Reading Traction Company; 
l Dividend of 6 % guaranteed by Reading Traction Company. 
gn Leased and operated by the Scranton Baliway Co., formerly Scranton Traction CO 


— 


Eld. | Asked. 


. , ELECTRICITY... 


VoL, XXI., No. 5 


wpe e Se. 


| TELEPHONE AND TELEGRAPH COS. 


Woonsocket (R. I.) Electric Oo..... 


| Recently acquired the 


— 


Boston Mass. Aug 5 
American Electric Heating Oo......... 
reet Ry. & Illu'g Pro 
United Electrico Securities Co.. pid. 


New YorkK.—Aug 5 


Consolidated Electric Storage Oo... 
Safety Oar Heating & Lighting Oo.. 
Worthington Pump Oo...... 

Worthington Pump Oo...... e» pfd 


Philadelphia Pa.—Aug 5 
Electro Pneumatic Trans. CO 


|United Gas Improvement Co. . scrip. 


Welsbach Commercial Co..... com. 
Welsbach Commercial Oo...... pid. 
Welsbach Light Co.........sssceses: 
Welsbach Light Oo., Oanada........ 


Pittsburg, Pa.—Aug 5 
Oarborundum Mig. Oo 
Standard Underground Oable Oc... 


Miscellaneous.—Aug 5 
„Barney & Smith Oar Co . .com. 


„Barney & Smith Oar Oo........ pid. 
Biliings & Spencer Co............... 
i'onaol. Oar Heating Oo............. 


fobns-Pratt Go e eee eoo 
Prati & Whitmey Oo...........com. 
Pratt & Whitney Co... pid 
sti) ] well-Blerce Los VERSA 55 es - OOM, 
Mill well-Bieres Oo.......,......pid. 
Shults Belting 888 A 
J). Obarles 8 0 


Unlisted. 


Digit 


tOn Aug. 17 last by a majority vote of the stockholders the oa 
to $20,827,200, of which $18,276,000 is common and $2,551,200 prefe 
Edison Illuminating Od. of Broo 

pany, the Municipal Elecirie Light Co 


ALLIED INDUSTRIES. 


riles...pfd| 1 


Capital Stock. 
p*u—— P——— —B 
Par — Issued. 


100 . rere 


„ LES 


50. 10,000,000 


„%%% „%. „„ 


23: 


885 


- 


EEE 


_ 


88 885 
8 


88 


eee tto» 


„„ 


23635330 


zed ty Google 


American Te! & Tel 0 Dec «v tm osese» we Q. Jan. 15874 159 
Erie Tele E & Telephone Oo....| 100) ...... PE PES Feb. 20, 48 
New England Telephone Qo........ 81.50 p. sh. Feb 139 140 
New YOoPk.-^u:z 5 
American Telegraph & Oable Co. 100| 14 
ntral & Bouth Am, Teleg. Oo.....| 100 Ai u 
Oommercial Cable Co --| 100| 10 1 175 
Franklin Teleg. Co...... 234 % guar.) 100| 1,000, 42 | 50 
Erie Telegraph & Telephone Oo..... 100} 5,000,000 22. M 
Gold & Stock Teig. Co..guar. 6 &. 100| 5,000,000 108 1109 
*InternationalOcean Tel Co.guar6%| 100| 8,000,000 116 [118 
Mexican Telephone Oo............-.| 100| 2,000,000 2 | 2914 
New York & New Jersey Tel. Oo. . 100| 5,000,000 168 178 
*Pacific & Atlantic Teleg..guar. 4 «| 25| 2,000,000 90 | 5 
*Postal 122 Cable Oo.......-+| 100 15,000,000 c Hc 
*Sout’n & Atlantic Telg. Oo.guar.5 %| 25| 950,000 95 100 
fOommero!3] Union Telegraph OOo. 95 500,000 H8 | .. 
Western Union Telegraph OOo. ES. 9014! 90% 
Div. guar. by Postal Teleg. Oo. 
Miscellaneous.- ^ug 5: 
American Dist. Teleg. (Phila.).....| 25| 400,000 ..... 26 | 87 
Bell Teleph. Co. (of Can »..| 100 188 | .. 
Chesapeake & Potomac Telep. Oo.. 100| Saoi 67 |70 
Chieago Telephone Co.............. 100] ...... |] asoman 200 |240 
Central Dist & Telg.Co.(Pgh.).| 100 148 150 
Empire & Bay States Telegraph Oo.| ..| ...... | ...... 75 | 76 
Hudson River Telephone Oo....... 120 |125 
Northwestern Telegraph Co..guar 122 125 
Providence (R. I.) deem o Nr : 96 | 99 
uthern New Eng. Teleph. Oo.... | 100) 8,000,000} ...... "T e | e 
ELECTRIC LIGHT AND ELECTRICAL MFG. OOS. 
Boston, Mass.— Aug 5 
Fort Wayne Electric trust receipts.. — T eos 115 |125 
Ft. Wayne Elec Oo. T. Sec. Series A. A aes T 15 |25 
General Electric Co. — „ com. 40,000 460,000/2 x 9. Aug., 1898. | .. 
General Electric Oo. [new]... '' 18,276 278,000 1% % Q., Apr., 1901 25134 252 
T.-H, Elec. Oo. „. Secur., Series C s..... | eo eeeee "^ 24 24 
Westinghouse Elec. & Mfg.Co.com. — 146,700  .... 7044 
Westinghouse El. & M'g. Oo. pid. 4,000,000) 3.998, 088 134 & Q., 7534| 76 
Westiughouse El. & M IK. Oo. rights. 11,000,000; 8, 198, 1  ...... 1%| 1% 
New YOPk.—-^u: 5 
Edison Elec. Ill’g Co., New York.. 9.188.000 7,988,000 1 119 120 
Edison Elec. III g Co., Brooklyn. "000,000 000 1 Oct.. ' : H3 
Edison Ore Milling Coo oie — "s PT 8 |12 
ie xke Y [ ld on s*»ss | „„ — -- oo 
eners! Electric o com 40,000,000 30, 460,000 2 „Aug., 16. | ... 
General Electric Oo. [new = 18,276,000| 18,276,000 14 2 .. 1901 252 252, 
Interior Conduit & Insulation Oo... 1,000,000} 1,000,000 5 41 Pt 
| Kings Oo. El. L. & P. Co. 2,500,000| 2,500,0 00| A. & 0. lie 118 
Pittsburg, Ae Aug 5 
\llegheny County Light Oo........ 600,000} 500,000 J. & J. 168 
East End Electric Light Oo....... - 800,000| 800,000 s Q 3 b -— 
Philadelphia, Pa.—Ang 5 
Edison Electric Light Oo........... „„ 14 | 145 
*Electric Storage ttery Oo..com. 8,500, 8 E 75 80 
*Electric Storage "sni Oo... pid. 5,000, si PA 75 BO 
Northern Elec. Light & Power Co.. 550,000 000 x 13 18'« 
Southern Elec. Light & Power Oo.. 187,500|  187,500| .... 80 e 
MiscellanOeus.- ^ug 5 
Bridgeport (Conn.) Elec. Lt. Oo.... 500,000 ....— — 47 48 
Missouri- Edison (81. Loulis)....com. “see “weer eevee 20 21 
Eddy eerie peggy ree iar „„ „„ „%%“ |] we * B.. 9 12 
Hartford (Conn.) Elec. Light Oo.... 850,000| ...... Sons i90 | 191 
Hartford (Conn.) Lt. & Power Co.. 175,000| ...... i: 6 10 
New Haven (Oonn.) Elec. Lt. CO. 100, 00000 i 195 - 
Narragansett ( Prov., R.I.) Elec. Oo. 1,200,000} ...... |2 & Q., Oct., 103 | 104 
Rhode Island Elec. Protec. . Saee TERT $544 118 | 120 
Roya! Elec. Co. (Montreal).......... 1,209,000] ..... iX Q 120 | 251 
Toronto (Oanada) Elec. Light Oo... 1,085,000| 1,085,000|1 * 9 138 | 188 
Thomson-Houston Welding Oo....... 1 used ü "ors i 4 3 90 100 
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PASSENGER RAILWAY. 
Amount. 


ee. Issued. [Due 
= = Uu | 


eS Ste | 


SS Ye 
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Albany N. Y. 


Date of Quotation- Aug 5, 1901 
The Alban 00. . . Cons. mig. 5s 
frat Albans Er. Oo...... Gen. mig. 5s. 
Watervielt Turnpike & RR. 1st mig. 6s 
atervieilt Turnpike & ER..2d mtg. 68. 150, 
Troy Oity Railway 688 „ — 15t 5e e... e... 


terest guar. by Albany Ry. Oo. 
[Principal and interest guar. by 
A y By. Oo. 


Baltimore Md. 
Date of Quotation— Aug 5. 1901 


United Electric Ry. Co...1st mtg. g. 4s 

- > " Income 4s. 
Paltimore Olty Pass. Ry. .1st mig. g. 52, 
i Baltimore Traction Oo.. . lst mtg. 5s. 
Baltimore Trac. Oo. Exten. & Imp. g. 6, 
Bal. Trac. Oo. No. Balto div. Ist mtg. g. 56 
faari Trac. Oo. Ooll. à ewe ines mtg. g. 58. 


eee eee eeeeee 


8 


— 
i 
T] 
— 
3 


— 


— 


88838838 


—— pet DD 
- 


8888833388 


Baltimore Traction Co. Convertible 5s. 


tral Pass. Ry. Oo.. Cons. mtg. g. 5s. 
fot & Suburban Ry. . Ist mtg. g. 5-. 


- 
- 


3E 
S828 


Roland Elev., ...........19$ mtg. 5s. 


mr All of the bonds of the above 
com mar ave been as- 
sumed by the United Railways & Elec- 
trie Company. 

Boston Masa. 

Date of Quotation— Aug 5, 1801. 
Lynn & Boston RR. It mig. g. be. 
Wost End Street Ry........Deben. g. 5s. 
West End Street Ry.......Deben. g. 44s. 

$81,674,000 in escrow to retire outstand- 
ng bo of absorbed companies. 


Charleston S. C. 
Date o Quotation— Aug 5, 1901. 


Enterprise Street RR „lst mig. 58. 
lesion Oliy TT TTT mig. 6e. 
tOontrolled by Oharleston St. Ry. Co. 


Chicago lil. 

Date of Quotation—Aug 5, 1901. 
cago Olty Ry....--.....1st mig. 434s. 
Passenger Ry. . . Ist mig. 6a. 
Passenger Ry. Cons. mtg. 6s. 
& So. Side R. T. .- Ist mig. g. 58. 
& So. Side R. 17. 48. 
West Div. Ry.....1st mtg 4348, 
pene —— Elevated RR..1st mtg. g. 5s. 
Metrop. W. Side Elev. Ry..1st mig. f. 5s. 
North Ohleago St. RR. It — ba. 
North Chicago St. RR. . . Oert. indeb. 6s. 
North Ohicago Olty Ry... -lsb mig. 88. 
North Ohicago Olty Ry.....consol. 434s. 
esos. 18$ mtg. 5a. 
RR........Deben. 6s... 


- 
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$238833883332382 
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MO ote 


IW. Ohicago 
Redeemable at option on 60 da. notice. 
debt assumed by Ohicago W. 

. Ry. Co., controlling interest of 
which is owned by W. Chicago 81. ER. 


abs call after Oot. 1, 1899, ai 
$110 and in 


terest. 
Assumed by W. Ohi. RR. Oo., lesaee 
tint. guar. by W. Ohicago St. RE. OOo 


Cincinnati O. 
Dstsof Quotation— Aug 5 1901. 


Oin. New. & Cox. St. Rx. Ist Oon.mig. g. 86% 5,000,000 | 3 
Mt. Adams & Eden Pk In..1st m A 6a. 46,000 
t. Adams & Eden P'k In... 1st mig. 6s.| 100,000 
Adams & Eden P’k Inc.Oons.mig.5s| 581,090 
y | SW uA Ist mtg. 66. 250,000 
AP --2d mtg. 6a. 400,000 
nein. St. Ry. Oo. 
to retire 1st mtg. bds. 


Cleveland O. 


Date of Quotation— Aug 5, 1901, 
aBrooklyn Street ER. Oo......151 mig. 6s. 
Cin. New't & Oov. Si. Ry..Oons. mig. 5s. 
Oleveland City Cable Rx. . Ist. mig. 5s. 

eveland Electric Ry. Co. lst mig. g. 5s. 
umbus (O.) Oent. Ry. . Ist mtg. g. 5a. 
aBHast Cleveland RR... Ist mig. 5s. 
Ft. Wayne (Ind.) Elec. Ry. 1st mtg. g. 6a. 
Lorain (O.) Street Ry...... LJ . 18$ mig. fa. 
161. Ry. Oo., Grand Rapids. . . Ist mtg. 5a. 
191,900,000 in escrow to retire bonds of 
absorbed companies, marked a. 
tin 


Detroit, Mich. 
Date of Quotation— Aug 5, 1901. 
Oltisens’ St. Ry.....151 mtg. 5e.| 7,000, 
n Wayne & Belle Isle Zy...1st mig. 6a. ! 400 000 
Fhe Dotroit Ry. . Ist mtg. 56. 1,800,000 


eie in escrow to retire bonds of 
Det. City Ry. and Grand River St. Ry. 


New Haven Conn. 


Date of Quotation— Aug 5 1901 


New Haven St Ry........... „Jst mtg. g. 5s... 
New Haven, Edgewood Div., Jst mtg. 5s. 
Winchester Avenue RR., 1st mtg. g. 5s.. 
Winchester Avenue RR..... Deben. g. 5s. 
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PASSENGER RAILWAY. 


New Opleans La. 

Dete of Quotation—Aug 5 1901. 
Canal & Olaiborne RR... cons mig. 68 
Orescent Olty RR. e let mig. 6s 
Orescent City RR... . . . . Cons. mig. g. 5a. 
New Orleans City RR........1st mtg. 6s. 
TN. Orl’s City & Lake RR..lst mtg. g. 5a. 
N. Orleans & Carrollton RR.2d mtg. g. e. 
Orleans Railroad OOo... . . Cons. mig. 6s. 
18. Charles St. RR. Co......1st. mtg. 6a. 

500 in escrow to retire New Or- 
leans Olty RR. Co.'s 1st mtg. bonds. 
1990,000 outstanding. 


New Yorv. 

ind Date of Quotation— Aug 51901. 

tie Ave. (Brooklyn) . . Imp. g. 5a. 
Atlantic Av. (Brooklyn). 15 M 
tAtlantic Av. (Brooklyn)..Cons. mtg. 5s. 
Brodway & 7th Ave.1sicons. mtg. g. 58. 
(18$ mtg. 58. 
Broadway & Tih Ave..........2d mig. 58. 
Broad way Surface DI ME 5s. 
(20 mig. 5s. 
Brooklyn Oity RR. Oo., Ist cons. iui 5a. 
Brooklyn City & Newtown..1st mtg. 5a. 
TBrooklyn,Bath & W.R. RR.Gen.mtg.5e. 
Brooklyn Heights RR...... 1st. mtg. 5s. 
Brooklyn, Q’s Oo. & Sub'n..1si mtg 5a. 
Brooklyn, Q’s Co. & mol des cons. 5a. 


d 5a. 
Bleecker St. & Fult’n Fer'y RR. 1st míg.7s 
R. RR. 


Central Orosstown RR. 
Coney Island & Brooklyn 
D. Dock, E. Bd'y & Baty R. ren.mtg.g.5e 


Dry Dock, E. Bd'y & Ba RR. rip N. i 


Eighth Av. RR. 

ia a aerate : 
„Man. & St. N. Av..2d mig. inc. 6a. 

Lex. Ave. & Pav. Ferry RR 1st 2 


Metropolitan 8t Ry Oo..g. m. cl. tr. g. 5a 
Second Avenue Ry. Gen. cons. im 5a. 
Second Avenue Ry.............. Deb. 5a. 
Steinway Ry. (L. I.). .. Ist mtg. g. 6s. 
South Ferry RR. Oo..........1st mtg. 5s. 
Third Avenue RR..... . . 1st mig. g. 5a. 
Twenty-third Street Ry... 180 mtg. 6a. 
Twenty-thir a Street 2 „* De . 58 
Union (Huckleberry) Ry..... let mtg. 5a. 


tt Westchester Electric RR. .. Ist mig. 5s. 
781,085,000 in escrow to retire gen. — — 
Ecc 000 in escro 
, ’ n wt 
obligations. W 
„000 in escrow to retire 1st and 1d 
mtg. bonds. 
! n treasury, $80,000. 
1 Guar. by Union Ry. Co. 


Toronto Canada. 
Date of Quotation— Aug 5 1901 


Montreal Bt. 1 % lst mig. ba. 
Toronto Bt. By....... Ist mig. g. 43s. 


1888. 000 per m. single track authorised. 
9600,000 in escrow to retire 66 due in 1901. 


Philadelphia. 
Date of Quotation— Aug 5, 1901 


. ba 
People's Pass. Ry....... Stk. tra. cert. N 10 
Phila. 9 — d Passenger Ry. Ist mig. 5s 
Philadelphia Trac. Co........Ooll. tr. g. 4s. 
Thirteenth & 15th St. Ry. . Ist mig. Fe. 
Union Passenger Ey............... Ist mtg, 5a. 

Union Traction Co................Ool. tr. 4s. 

est End Passenger By....... "stratg. 76. 
West Phila. Pass. Ry. ls» ^ 
West. Phila. Pass. Ry. . ., ad mig. 5e. 


The trust certificates were issued to 
pay for the shares of the Electric and 
eople’s Traction lines purchased. 


Pittsburg. Pa. 
Date of Quotation— Aug 5 1901, 


Birmingham, Knox & Allentown......6s. 
Central Traction Oo 


Fed’! St. & Pleasant Valley. , Cons. 5s. 
Millvale, Etna & Sharpsburg.............. 5s. 
Pittsburg, Crafton & nsfleid........... 5a. 
Pittsburg Traction Oo............164 mtg. 5s. 
Pitteburg & Birmingham......16¢ mtg. 5s. 
Pittsburg & West End......... lst mtg. 5e. 
*Pg'h., Allegh. & Manch. Gen. mtg. 5e, 
Second Ave. Traction O0. . a 
Sub. Rapid Transit Railway Co.......... 88. 


Providence R. I. 
Date of Quotation— Aug 5 901 


Newport Street By. „., Coupon Bs 
United Trac. & Elec. Oo.....1s¢ mtg. g. bs 


St. Louis. 


Date of Quotatten— Aug 5, 1801. 


Baden & Bt. Louis RR. . lst mig. Ss 
Oass Ave. & Fair Ade Ry. Int mig. be 
Citizens! Railway Co......1s$1 mig. 6s | 


emp, Hts. Un. De. & Mer, Ter... 


Interest | 
$160,000 $180,000 M. & N. 
PEE 50,000 M. & N. 
5,000,000 | 8,000,000 J. & J. 
416,500 899,000 J. & D. 
,000 2,599,500 J. & J. 
,000 850,000 F. & A. 
800,000 800,000 J. & J. 
800,000 75,000 J. & D. 
1,800,000 | 1,500,000 J. & J. 
759,000 159,000 M. & B. 
8,000,000 1,966,000 A. & O. 
12,500,000 7,650,000 J. & D. 
1,500,000 1,500,000 J. & D, 
500,000 500,000 J. & J. 
1,125,000 | 1,125,000 owe 
1,000,000 1,000,000 — 
6,000,000 6,000,000 |1941| J. & J. 
2,000,000 2,000,000 |1999| J. & J. 
1,000,000 448,000 J. & J. 
250,000 250,000 A. & 0. 
8,500,000 8,500,000 J. & J. 
4,500.000 2,750,000 M. & N. 
7,000,000 | 5,181,000 8 
700.000 700,000 "c 
1,200,000 1,200,000 J. & D. 
250,000 250,000 M. & N. 
800,000 800,000 J. & J. 
1,000,000 980,000 J. & D. 
100,000 | 1,100.000 F. & A. 
000 000 1,000,000 F. & A. 
200,000 1,200.000 M. & 8. 
1,500,000 1,500,000 J. & J. 
5,000,000 | 5,000,000 M. & B. 
12,800,000 | 19,500,000 F. & 4. 
1,600,000 | 1,600 000 M. & N. 
800,000 800.000 |1 J. & J. 
1,500,000 1,500,000 J. & J. 
850,000 850,000 hop 
5,000,000 5,000,000 J. & h 
ITTTTTTIT] Pee eeeeee Je & di 
150,000 150,000 J. & J. 
2,000,000 | 2,000,000 F.&A 
500, 500,000 J. & J. 
2,500,000 | 800,000 M. & 8. 
4,550,000 | 2,900,000 M. & 8, 
850,000 810,000 J. & J. 
800,000 200,000 J, & J. 
100,000 100,000 J. & J. 
150,000 ———— coocoo 
250,000 250,000 J. & J. 
500,000 458,000 J. & J. 
1,125,000 867,000 M. & 8. 
5,098,210 — n nm "ve 
200,000 200,000 J & 
1,800,000 | 1,018,000 F. & ^ 
100,000 100,000 A. 40 
500,000 500,000 A. & O. 
29,785,000 29,724,876 A. & 0. 
250,000 246,000 A. & O. 
150,000 150,000 M. & N. 
500,000 500,060 1981|M. & 8, 
875,000 875,000 |1980| J. K. J 
1,250,000 1,250,000 |1927| A. & O, 
1,500,000 | 1,500,000 |1980| J. & J. 
50,000 50,000 |1918| J. & J. 
1,250,000 | 1,250,000 1942! J. & J. 
750,000 750,000 |11928 M. & N. 
250,000 250,000 1924 J. & J. 
750,000 750,000 |1927| A. & O. 
1,500,000 | 1,500,000 |1929 M. & N. 
500,000 500,000 1922 J. & J. 
1,500,000 | 1,400,009 |1980| A. & O. 
2,500.000 | 2,009,000 1984 J. & D. 
$00,000 500,000 |19)2| W. & 8, 
50,000 
, 50,000 |1910| J. & D. 
9,000,000 8,260,000 |1988 M. & 8, 
350,090 250,000 1913| J & J 
1,818,000 | 1,818,000 1913) J & J 
3,009,000 1,899,990 |1907| J ti 
1 909 90€ cov 000 1831 Jè 
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PASSENGER RAILWAY. 


Amount. 
RARE. oe Issued. Due periods. | Bid. | Asked. 
St. Leu s. 
Dats o? Quoiatton— Aug 5 19 1 Y 
Jefferson Avenue Ry... .. Ist mig. 5s. 270,000 270,000 1908 M. & N. 162 18 
Lindell By. G §oͤ 1 mig. 56 1,500,000 1,500 060 1911 F. & A. 107 168 
Missouri RE. ooo 1,000,000 700,000 |1916; M. & 8. | 105 106 
Mound City RR. Oo..............18$ mig. 6s. 400,000 800,000 1910 A. & O. | 10414 105 
cople’s RR. CO. bees 88181 mtg. 88. 125,000 125,000 1902 J. P D. @eee Seeeere 
[People's RR. Oo.....................-2d mig. Te. 75,000 75.000 190 M. & N.. | ...... 
People's RR. Co. . . Cons. mtg. 6s.| 1,000,000 800,000 |11904| J. & J. "p : 
St. Louis & E. St. L. Electric. Ist mtg. 6». 75,000 75,000 |1906; J. & J. | 100 101 
St. Louis RR. CO.. ...... . . . .. Ist mtg. 58. 2,000,000 | 2,000,000 1900 M. & N.| 993% | 100% 
JSt. Louis & Sub. Ry. Ist mig. g. 5s.| 2,000,000 1,400,000 |1921| F. & A. | 108 104 
At. Louis & Sub. Ry. Income 5a. 800,000 800,000 |...... Vabisscst 80 a 
Southern Electric By....Cons. mtg. 6s. 500,000 500,000 1909 M. & N. | 106 108 
{Taylor Avenue Bt. Ry......18$ mig. g. 66. 500, 000 500,000 1918 J. & J. 11616] 11716 
Union Depot RR. Oo. . Ist cons. mtg. 68. 1,091,000 | 1,091,000 1900 A. 4 O. 100 100% 
Union Depot RR. Oo.........Oons. mtg. 6s.| 8,500,000 | 1,787,000 1918 J. & J. | 131 
fControlled by St. Louis BR. Oo. 
tOontrolled by Union Depo! ER. Oo, 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire 1st & 3d 
mtg. 
E2000 In escrow. 
$200,000 in escrow to retire lst mig. 
bda. 
san FPancisco Cal. 
Date of Quotation— June 1901, 
California St. Oable RR. . Ist mig. g. 5s.| 1,000,000 900,000 |1915| J. & J. l4 | 119 
{Ferries & Cliff House Ry.....18$ mtg. 6a. 650,000 650,000 1914 M. & 8. — P 
Geary St., Park & Ocean RR. 16m. mtg. 56. 1,000,000 671,000 1921 A. 40. . 96 
Market St. Oable By. Co.....18$ mtg. g. 6s.) 8,000,000 | 8,000,000 1918 J. & J. 126X| ...... 
tMetropolitan Ry. Oo........ . . Ist mig. 200,000 | ! . |... . „ 
{Omnibus Cable Oo...............18$ mtg. 68. 2,000,000 | 2,000,000 1918 A. & O. | 128%] ...... 
Park & Cliff House RR... .. Ist mtg. 6a.| 350,000 850,000 1912] J. & J. 105 1 
Fark & Ocean RH................. Ist mtg. 68. 250, 000 250.000 1914 J. & J. 115 ...... 
{Powell 81. Ry. . . .. ... ISt mig. 68.| 700, 000 700,000 1912 M. 4 8. es. | 125 
Butter St. Ry. OO secesce 959599 lat mtg. g. 5a. 1,000,000 900,000 1918 M. & N. [Ix- 0 
Controlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation — Aug 5. 1901 
Belt Ry. OOo. . .. Dons mig Be. 500, 000 450,000 1920 J. & J. esum d ases 
Columbia R... . .. 5 mig. 68. 500,000 | 600,000 |1914 A. & O. | 183 | 222° 
Eckington & Soldiers’ Home. iet mtg. 6s, 200,000 200,000 |1911| J, & D. pene NEU 
Metropolitan RH. Co.... Coll. tr. cons. 6s,| 500, 000 600,000 |1901| J. & J. „ 
7650, 000 in escrow to retiro 1st mig. bde. 
Miscellaneous. 
Date of Quotation- Aug 5, 1901 
Bridgeport Traction Oo........]8$ mtg. 68.) 2,000,000 | 1.588,000|1928 J. & J 
Buffalo (N. Y.) Ry. CO.. Cons. mig. 58. 5,000,000 8, 548, 000188 1 F. & A. 175 hans 
C 'tizens’ St. R. (Ind'polis).18$ con. m. 55 4,000,000 | 8,000,000/1988, M. & N.| 104 1e5 
Crosstown St. Ry. (Buffalo). Ist. mig. 58. 8,000,000 | 2,868,000 1982 M.&N.| 112 118 
{Columbus (O.) St. By. . lst cons. g. 68. 8,000,000 2, 281, 001982 J. & J. 115 | ...... 
Consolidated Traction (N. J.)..18$ mig. 58 15,000,000 | 18,965,000/1988; J. & D. 1114 11% 
Crosst'n St. Ry. (Colu's, O.)..18$ mig. g. 58 2,000,000 572,000 1985 J. & D. 115 1154 
enver Oity Cable Ry. st mtg. g. 68. 4,000,000 | 8, 800, oo 1920 J. & J. D SE 
Denver Con. Tram’y Co. . Con. m. g. 58. 4,000,000 922,000 1938 4. & O. 80 85 
[ oulsville (K y.) Ry. Ist cons. mtg. g.5s.| 6,000,000 4.981, oo 1980 J. & J, 119 119 
{Minneapolis Bt. Ry. Ist cons. mtg. g. 58) 5,000,000 | $,050,000 1919 J. & J. 110%| 11034 
ine. Hudson RT NIE 22 56 8,000,000 2,878, 0001928 J. & J. 108 bare 
o. Hudson Co. Ry. (N.J.)..2d mig. 5s. ,000 550, 000 92 M. & RN. pian 
No. Hudson Co. Ry. (N. J.)......Deb. 6s. 500,000 489.000 190 F. & A antes 
Paterson (N. J.) Ry.......Oons. mtg. g. 6e.| 1,250,000 1, 000, oo0 1881 J. & D. Mine xn 


8,000,000 | 2,000,000/1980) A. & O. .. . 
5,500,000 4,298,000 1987 eseces 1063 106 
1,000,000 1,000,000 1900 ecco oeo 108 @cee 


Kocbester (N. Y.) By...... 18$ mig. 68. 
St. Paul City Ry. ...... Oon8. g. 68. 
St. Paul Oity Ry... . 6 DOD. . 68. 


2 


151.000, 000 in escrow to retire Ist and 


d mtg. bds. 
13800,000 in treasury. Bonds guar. by 


ffalo Ry. Co. 
547760000 in escrow to retire bonds of 


O. 8t. RR. Co. 
387, 000 in treasury. 
$960,000 res' ved to redeem prior liens. 


{16620,C00 in escrow. 
With int're 


ELEOTRIO LIGHT AND ELEOTRIOAL MFG. OOS 


Boston, Mass. 
' Date of Quotation— Aug 5. 1901. 
Delaware Gas Lt. Co.. . . Ist m. 58. g. 800,000 800,000 |......| J. & J. 106 108 
Edison Elec. Illuminating Oo., Boston. . 2,026,000 |  ..... > Quar. 157 sS us 
General Electric Oo.. gold coup, deb. 5s..| 10,000,000 | 8,750,000 1922. 116 PONE 
Pittsburg Pa 
Dale of Quotation— Aug b. 1901 


Allegheny County Light CO.. 2. 68. 500. 000 2. |1911 J. & J. 110 idee 
Westinghouse Elec. & Mfg. Co. Berip 6s. 195,670 Werde [esters M.&8. | .... s veas 
Miscellaneous.—(Aug 5 1901.) 
Edison El. Ilig. Oo. P York) Ist m. 5s.. | 4,872,000 4,812,000 19100 109 | ...... 
Edison El. Il!g. Co. (N. Y.) con. m. g. 58. | 15,000. 000 2,188,000 |1998] ...... 124 | ..... 
Edison Elec. Hig. Oo. (Brooklyn)....... | 5,000,000 5,000,000 1940 122744) 124 
Edison Electric Light (Philadelphia) .. 2,000,000 %% 1171 e 
Kings Co. El. Lt. & Pow. Co. Ist mtg. 58. 2.500.000 es... 1987 A. & O. 100 103 
Kings Oo. El. Lt. & Po. Co. pur. money 68 5,176,000 Mo 1997| A & O. 120 122 
Milwaukee El. Ry & Lt. Co. let con. g. 58. 8,000,000 5 F. & A. 102,4 
United Elec. Light & Power CO(N. Y.)..| 5,000,000 |  ..... Qd gods bcs 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 

Date of Quotation— Au 5. 1901. 100%| 101 
American Bell Telephone. . . . . . 48. 1908 F. & A. | ..... " — 
Notthwestera) e ep aph SSG T5. 83 3 ese ~eeeses „ 
N. v. & N. J. Telep & Teig Oo. zen. tg. 58 3 8 114 115 


Chesapeake & Potomac Teleph. Co.. . 58. — monies 191] J. & D.| 108 106 
ALLIED INDUSTRIES. 


Miscellaneous. 
Date oj] Quotatéor.— Aug 5 1901. 
American Electric Hent!ing............ 78 600,00 | 820,000 8 aise 
Armington & Sims Engine Co....... 1 — ee [usse] "xem | eased: 
Barrney & Smith Oar Co. 6s. —— A ; 106 107 
Osrberundum M fg CO. . . eer eee S8. — — c 990099099 eos esses 
Wortb!neton Pump G e 76,000 999990009 115 137 


Walicted Romina’, 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 16;@16ic.; Lake, 161½ e.; 
casting, 16^. (716!;c. 

The annual meeting of the Boston Electric Light Company will be held in 
Boston on August 13. 

A local paper states that insiders in Brooklyn Rapid Transit are expecting 
important increases in earnings from the new traffic to Coney Island to be de- 
veloped by the creation of an important new park there. 


The new Inter-State Telephone Company is buying up stock of the Mutual 
Telephone Company, which was formed in Elizabeth, N. J., in 1805. It aims in 
its fight against the Bell Company to absorb all local companies and establish a 
State telephone exchange. 


A writ of mandamus has been granted to the Edison Electric Light Company 
in the Supreme Court, Brooklyn, commanding the Board of Assessors of the city 
of New York to correct and reduce the company's assessment for 1807 from $900,- 
584 to $750,000. 

The following are quotations for some of the industrial stocks not quoted else- 
where: Electrical Lead Reduction, 1310; Electric Boat, 17820; Electric 
Vehicle, 5!/657; Tel. & Tel. Company of America (full paid), 46; Electric 
Company of America, 79,714; National Carbon, 1637 17. 

Engraved certificates of Amalgamated Copper Company stock are now being 
issued by Kidder, Peabody & Co., transfer agents, in exchange for the temporary 
certificates, Both the engraved and temporary certificates will constitute a good 
delivery until August 7. After that date the engraved certificates alone will con- 
stitute a good delivery. 

The executive committee of the General Electrice Company met on Friday, 
but officials say that nothing but routine business was transacted. Nothing deti- 
nite is yet knownin regard to the time at which action may be taken on the mat- 
ter of increasing the stock of the General Electric Company and distributing the 
new stock as a dividend tostockholders. It is said in quarters where there has 
been good information heretofore that nothing will be done for some little time to 
come at least. 

A dispatch from Oshkosh, Wis., states that the entire plant of the Winnebago 
Traction Company, including the Oshkosh Electric Street Railway System of 
seventeen miles; the Interurban line of 13 miles, connecting the Oshkosh and 
Neenah Electric Park line of four miles and other property, is virtually sold to 
the Milwaukee Electric Railway and Light Company. The saleof the system 
is important in that it constitutes an important link in the proposed electric rail- 
way system from Chicago to Green Bay, a distance of 198 miles, of which lines ag- 
gregating 106 miles are now in operation. 

The Consolidated Street Railroad Company, which will be incorporated in 
Utica within a few days, will, it is believed, be the nucleus of a gigantic electric 
road system in centra] New York, with the object of competing for passenger 
traffic with the steam roads and the American Express Company. The new com- 
pany will be capitalized at $2,500,000. It is represented by Horace E. Andrews 
of Cleveland, O., a son of a former partner of John D. Rockefeller in the oil busi- 
ness. Associated with him are a number of New York capitalists. Mr. Andrews’ 
syndicate now controls all street car companies in Utica. 

At an adjourned meeting of the stockholders of the Birmingham (Ala.) Rail- 
way, Light and Power Company, which recently acquired. the street railway, gas 
and electric light properties of Birmingham, the directors were increased from 
nine to fifteen, and among the new directors elected were Gordon Abbott, of the 
Old Colony Trust Company, of Boston; Henry M. Atkinson, of Atlanta, and J. K. 
Newman, of New Orleans. Mr. Atkinson represents the trust company and en- 
gineered the deal, and Mr. Newman represents Isador Newman, who controlled 
the absorbed gas interests. The Consolidated Company has authorized an issue of 
$6,000,000 of bonds, with the Old Colony Trust Compauy as trustee, and $1,000,000 
has been set aside for street railway improvements and extensions, already be- 
gun. Robert Jemison was elected president. 

The brokerage firm of Knight, Donuelly & Co., of “hicago, bas prepared an 
analysis of the Chicago Union Traction Company's report of operations in the 
fiscal year ended June 30 last. The analysis shows some important statistics that 
the management of the company saw wise to keep off the public report this 
year. This is the meat of the analysis: The recent report of the Union Trac- 
tion Company confirms us in the belief we have heretofore entertained that the 
sadding of the Consolidated Traction Company on the Union Traction Company 
Was the true reason of its subsequent financial troubles—reduced earnings, in- 
creased fixed charges, increased operating expenses, Increased general expense and 
passed dividends. We observe that the passenger traffic density of the system for 
the year just ended was only 289,207 revenue fares per mile of line. But for the 
year 189 the North Chicago Street Railroad Company, operated separately, 
showed a traffic density measured by 045,076 revenue passengers per mile of road. 
Obviously the North Chicago read was immensely profitable, though it operated 
only 97 miles of lines. It was so profitable that Mr. Yerkes was able to lease it on 
a 12 per cent. guaranty basis, What the Consolidated Traction Company was 
doing cannot be ascertained. The Consolidated Traction Company should not 
have been taken over by the Union Traction Company at so high a price—it was 
poor policy to do it, even though there seemed to be almost compulsory considera- 
tion prompting that course. But since the damage has been done and the deal 
cannot be revoked, there is nothing for the Union Traction Company to do but 
struggle on under its load until the density of suburban traftic shows a very great 
increase. Of course we presuppose that the city and the company will be able to 
reach socie settlement of the tfranchise-extension question which will not impose 
an added burden on the company." 
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EDITORIAL NOTES. 


The disastrous explosion of 


The Use of presumably gasoline in a 
Gasoline for store in Philadelphia on the 
Lighting. evening of August 5, in which 


accident a number of per- 
sons lost their lives and a score of others were 
more or less severely injured, should serve as a 
forcible object lesson on the use of gasoline, 
especially for lighting purposes. 

In spite of the fact that fire underwriters 
frown down the use of gasoline for lighting 
purposes and restrict its use in many ways, 
there are numerous such lighting plants in ex- 
istence in various parts of the country. Re- 
ferring to this subject Mr. W. C. Stockdale, 
president of the Southeastern Tariff Associa- 
tion of Fire Underwriters, is reported as say- 
ing: 

„The use of gasoline generators for lighting, 
and the use of gasoline vapor lamps for 
lighting purposes is being extended until it 
has become a very serious question. The people 
who are interested in the manufacture and 
sale of these lamps, as well as those connected 
with the gasoline business, are claiming, with- 
out authority, that the National Board and 
other organizations of fire underwriters areap- 


- proving the lamps, and in this way people are 


encouraged to use them. I do not believe that 
there is any system of lighting which is more 
dangerous than that of gasoline lamps, and, in 
my opinion, it matters not how nearly perfect 
they may be made nor how well they may be 
protected. Of course, this system of lighting 
is yet in its infancy, so we can handle it very 
easily. It would be out of the question, per- 
haps, for us to prohibit the use of gasoline 
lamps, but we certainly have the power to im- 
pose such a charge on account of their use that 
policy-holders will be very slow to adopt any- 
thing of the kind as a means of lighting their 
premises. 

The fact that the management of the World's 
Fair, Omaha Exposition, Paris Exposition and 
the Pan-American positively prohibited the 
use of gasoline in any form is evidence of its 
dangers. 

In order to get some idea of the damage 
that has been wrought by gasoline explosions 
since the beginning of this year, it is only nec- 
essary to scan the pages of alittle work en 
titled IS Gasoline Lighting Dangerous?" 
brought out by the Illumingting Publishing 


Company, of Cincinnati. Here statistics may be 
found which arecertainly startling. It seems 
incredible that so many gasoline lighting 
plants are tolerated by fire underwriters and 
local authorities, where even small towns are 
now provided with up-to-date electric lighting 
plants. It has frequently been stated that 
the electric current is yearly responsible for 
many fires, but we venture to say that there 
is more damage done and loss of life in one 
month through the use of gasoline than in the 
whole twelve months with electricity. Fur- 
thermore, electricity embodies no dynamite 
qualities. 
44 4€ * 

Several interesting re- 
ports have just been 
made public showing 
the doings of the Lon- 
don underground lines 
for the past six months. The statements 
regarding the Metropolitan and District lines 
show that the respective boards are obdurate, 
one pinning its faith entirely to the experi- 
mental Ganz system and the other declining to 
move from its predilection for the Yerkes 
method. It certainly looks as though theré is 
no possibility of an agreement being arrived 
at without the intervention of a Board of 
Trade Tribunal such as a Parliamentary Com- 
mittee has proposed. 

The Central London Railway has managed 
to maintain a 4 per cent. dividend on the 
ordinary capital for its second half-year’s run- 
ning, and it has taken away the business of the 
Metropolitan to such an extent as to cause it 
a loss of traffic producing $210,000. This would 
have paid nearly 1j per cent on the Metropoli- 
tan stock. 

The City and South London Railway, about 
whose extension to Islington our London cor- 
respondent has written on several occasions, is 
now nearly finished, and it is said to be in such 
a state as to insure the running of trains from 
end to end, viz., from Clapham to Islington by 
the end of September. The City and South 
London wil then be longer than the Centra 
London. It is interesting to mention that the 
City and South London management, which 
has for years strained every possible point to 
keep down the working expenses, has this six 
months succeeded in bringing them lower than 
ever. They work out at about 52.6 per cent. o 
the receipts and this includes the cost of oper- 
ating the lifts for conveying passengers from 
and to the surface. If there were no lifts the 
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costs would be about 41 per cent., and this 
compares remarkably well with the showing of 
English steam railways for the past half year, 
the figures here being about 70 per cent. of the 
receipts, Few facts could be produced testify- 
ing so powerfully to the benetit of electricity 
for the operation of such lines. 

It has now been definitely resolved that the 
greater number of the new underground elec- 
tric projects shall remain over for the present, 
the reason being that it is thought essential 
tbat the entire problem of underground sys- 
tems shall be thoroughly investigated with a 
view to the progress following upon well con- 
sidered lines and principles. It is beld in many 
quarters that tbis delay does not much matter, 
for the financial situation is not such as to 
render it likely that tbe public would find the 
money required for them at the present mo- 
ment. 


X X * 
The prospects of American 

The Prospect manufacturers securing a 

of Trade large share of the Spanish 

With Spain. trade are very hopeful. Al- 

ready, in spite of the dis- 
criminating tariff, American electrical ma- 
chinery and apparatus are finding a good 
sale in the country of the Dons, as will be 
seen from a perusal of the official statistics of 
the past two years. In 1899, American elec- 
trical machinery to the value of $3,326 was im- 
ported into Spain, while in 1900 the value had 
increased to $14,753. In imports of American 
instruments and apparatus for scientific pur- 
poses, including telegraph, telephone and 
other electric, the increase is even greater, 
the value for 1899 being $7,747 as compared 
with $37,614 for the fiscal year just ended. 
If a reduction of the present tariff can 
be obtained by a new treaty it is be- 
lieved a great development in the importa- 
tion of our electrical goods will follow. 

It has been pointed out that Spanish buy- 
ers are accustomed to having two or three 
months’ open credit in which to pay their in- 
voices, German and French firms sell on these 
terms, and many British houses have found it 
necessary to do the same or lose their connec- 
tions. Our exporters, being of course mostly 
unacquainted with Spanish buyers, will sell 
only against London or Paris bank credit, and 
arguethat if European sellers accept payment 
of their invoices three months after date, they 
must add the interest for that time to their 
selling price, besides something to cover their 
risk. This may be true, but it must be borne 
in mind that the Spanish merchant is obliged 
by the custom of the trade in his country to 
grant to his customers very long credits. lt 
is therefore necessary for him to buy witbout 
having to pay cash for his purchases. Fur- 
ther, it must be remembered that the rate of 
interest is higher in Spain than in England, 
Germany or France. Some of the leading 
Barcelona importers do furnish bankers’ cred- 
it, but in cases where our exporters have suc- 
ceeded in selling on these terms, they should 
be ready at once to consider any complaint or 
claim made by the buyer on the score of 
quality, placing the settlement of the dispute 
in case of need in the hands of some respon- 
sible third party. In this way, the buyer will 
learn to have confidence in our firms and will 
be less prejudiced against ailowing them to 
cover themselves for the value of their invoice 
by a bill on his bankers before he has received 
the goods. 
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Special stress is laid on the importance of 
making the Spanish buyer feel that he has 
nothing to fear from having virtually paid for 
his purchases before arrival. Any ill-feeling 
against us as a nation that may have been 
engendered by the late war is fast disappear- 
ing, if indeed any trace of it now exists at all, 
and weought to be able to render Spain one 
of our best foreign markets, By appointing 
trustworthy and efficient agents American firms 
will quickly learn that the majority of Spanish 
merchants are reliable and straightforward 
business men. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


THE members of the American Institute of 
Electrical Engineers together with the foreign 
guests that are expected will meet at the 
headquarters of the Institute, 12 West 3lst 
Street, Wednesday morning (today) at 11 
o’clock, when addresses of welcome will be 
made, which will be followed by a collation. 

— — 

MR. PAUL JANET Of Paris will represent the 
International Society of Electrical Engineers 
at the coming meeting of the American Insti- 
tute at Buffalo. 


— — 

PROF. GUSTAVE GILLON, of the University 
of Louvain, Belgium, has been sent to this 
country by the Belgian Government to make 


a study of up-to-date electrical development. 
— . 0 — 


SPEED contests between locally owned auto- 
mobiles are suggested for the St. Louis Fair 
next October. 


— 2 — 

GEN. EUGENE J. GRIFFIN, vice-president of 
the General Electric Company, has just re- 
turned from Europe, but his stay here will be 
brief on account of business interests abroad. 

—— <> & ip — 

Tax city of Buffalo will appropriate $200 to 
assist in the entertainment of the delegates 
to the International Association of Municipal 
Electricians, which will bold its annual con- 
vention there in September. 

ne a eee 

On July 29 an electrically propelled car- 
riage covered a distance of ninety miles in 
England on one battery charge, running over 
very muddy roads with two passengers from 
London to Calne. The vehicle including 
everything weigbed 3,125 pounds, the storage 
battery weighing 1,700. 

— e — 

A NEW development of the trolley railroad 
business in Connecticut is the freight and ex- 
press service, and tbis bids fair to give the 
steam road and express companies, which have 
had the monopoly of the carrging trade for 
years, tbe liveliest kind of competition. 

, T E 

THE Swedish Government, according to a 
dispatch from Stockholm to the Politische 
Correspondenz," of Yienna, is considering 
plans for the installation of electricity through- 
out the whole railway system of Sweden. 

— — 

Ir is stated that a Detroit, Mich., baseball 
player has completed the construction of a 
portable electric plant for playing baseball at 
night. 


— 3 — 


NEARLY 200 miles on one battery charge is 
the latest performance of an electric automo- 
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bile, setting a new mark for these vehicles. 
The machine is the joint output of two Cleve- 
land companies and a Chicago company. The 
performance of the new machine is due to the 
advanced improvement in those parts of the 
machine, battery, motor and running gear, 
which enable it to cover more than twice as 
many miles on one charge as has heretofore 
been done by electric vehicles. 'The test was 
made on the Chicago Boulevard between 3 
o'clock P. x. August 5 and 2:30 A. m. August 7. 
— — ä ſ— 


CONSUL WARNER, at Leipsic, Germany, re- 
ports that a recently patented insulating 
materialis made by taking pulverized casein 
and mixing it with vegetable oils. The mix- 
ture, to which rubber, caoutchouc, resin, or 
coloring matter may be added, i8 pressed into 
forms and dried, or vulcanized by the addition 
of sulphur. 


— ie — — 

OrFiCtAL test of the Fulton, the second of 
the Holland submarine boats to be completed 
will be made on the Government course in 
Peconic Bay during this week. The Fulton is 
one of seven vessels of the submarine type 
which the Holland Company is under contract 
to furnish to the Government. The Holland, 
the first of the boats completed, is already in 
the Gover nment service. 

— —__. 

THE Success of recent experiments in wire- 
less telegraphy has caused a revival of interest 
on the part of the Boston Chamber of Com- 
merce, which for some time past has been con- 
sidering with the Maritime Exchange of New 
York the matter of placing instruments on 
lightships along the coast. Now that a station 
is nearly completed on the Nantaucket Shoals 
lightship, and tbe Cunard Company has had 
such success in its experiments on the Lucania, 
interest in wireless telegraphy in Boston is be- 
coming deeper. 

— 2 — — — 

FRIDAY morning the battleships Alabama, 
kearsarge and Massachusetts passed Wood's 
Holl, Mass., on their way to anchorage above 
Nobscot, where they will receive on board 
equipment for wireless telegraphy. Theships 
have been engaged in target practice off No 
Man's Land, and will proceed to Nantasket. 

— —— 

THE Automobile Club of Maine has been 
formed in Portland, with 25 charter members. 
The officers of the club are Maynard D. Han- 
son, president; Samuel S. Boyden, treasurer; 
and Henry M. Jones, secretary. 

— —— 

CONSUL GENERAL HUGHEs, at Coburg. Ger- 
many, reports to the State Department at 
Washington that a French- Belgian syndicate 
is reported to be forming, under the patronage 
of the King of Belgium, to build an electric ex- 
press line for passengers and light freight be- 
tween Paris and Brussels, and from the latter 
place to Antwerp. The trip from Paris to 
Brussels is expected to be made in one and a 
half hours, and from Brussels to Antwerp in 


ten minutes, 
— 2 — —— 


ST. Louis, Mo.. hasa new roofless street car 
which seats about 128 passengers, and wbich 
runs in the evening during the summer. The 
car is known as the Moonlight, and is built 
after the plans of an ordinary car, except that 
the roof will be lacking and the bell and fare 
recorder ropes will run along the footboard. 
The car is designed for comfort principally. 
Light will be provided by a cluster of electric 
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lamps in front of a powerful reflector at the 
rear of the car. The car is an experiment, and 
if it proves a success the Transit Company, 
will equip all lines with them. 


—— —4dB-49-45— — 


IMPROVED wireless telegraphy is to be tried 
between Boston and Danvers, Mass., where an 
electrical and telegraph school has bought a 
farm of sufficient area for running electric cas 
in connection with a course of instruction for 
motormen. A station in South Boston, where 
experiments with wireless telegraphy have 
been made in the past, is no longer to be used 
for that purpose, and the instruments will be 
transferred to Danvers. 


— 


ACCORDING to the Electrician, London, a 
department for treating lupus vulgaris by 
means of electric light has recently been 
opened at the Manchester and Salford Hospit- 
al for skin diseases. At present one arc lamp 
of about 30,000 nominal candle-power has been 
installed, but by an arrangement of collectors 
four patients can be treated at the same time. 
The collectors are made of Siberian rock crys- 
tal filled with distilled water. The portion 
of the skin being treated is compressed with 
two pieces of glass set in a metal frame, be- 
tween which a constant stream of cold water 
is kept running. The pressure is to remove 
the blood from the skin, while the flow of 
water helps to further keep the skin cool. 
A bout a quarter of a square inch is treated for 
about 50 minutes; antiseptic ointment is then 
put on, and in a few days the skin is complete- 
ly healed. Twenty patients can be treated 
each day. 

— . — 

HUNA Rx, like Servia and Roumania, now 
holds out inducements to parties who will 
start industrial enterprises in that kingdom, 
according to a communication received at the 
State Department from United States Consul 
Listoe at Rotterdam. Itis stated that the 
Government of Hungary will grant subsidies 
to minufactories of textile goods, agricultural 
machinery, silk, for the manufactures of 
articles of lead, zinc and tin by electricity and 
a number of other enterprises. 

— — À— M 


IT will be remembered that Nansan's ship 
Fram was equipped with & windmill coupled 
to à dynamo for her Arctic voyage to be used 
for charging storage batterles when her en- 
gines were not at work. The steamship Dis- 
covery, according to the London Electri- 
cian,’’ has also been fitted in the same way for 
her Antarctic trip. In this case, however, a 
windmill coupled to two dynamos is made use 
of which are connected to help each other 
when the wind is light, or to oppose each 
other when the wind is strong. 

— 


AUTOMOBILISTS will be interested to know 
that the Westchester, N. Y., Lighting Com- 
pany which controls all of the electric plants 
in the county, is arranging to establish sta- 
tions at convenient places in Westchester 
County where automobiles may be charged. 
These plants will be ready for use next season. 
F. A. Stratton, the manager, says that the 
company intends to make it possible for ve- 
hicles to make a complete circuit of West- 
chester County by electricity, coming from 
New York, up the Boston Post Road, through 
New Rochelle, Larchmont and Mamaroneck, 
as far as Port Chester, from thence the Albany 
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Post Road through Ardsley, Dobbs Ferry and 
Yonkers to New York. The company may 
also take up the question of establishing sta- 
tions on the water front and furnishing power 
to electric launches. The number of explo- 
sions on gasoline and naphtha launches the 
last year has led many wealthy people to pre- 
fer electric launches, if they could get the 
power torun them without too much incon- 


venience. 
— dli di 


THE July number of Science Abstracts 
contains a short summary of a paper on 
“ Economy of Copper in Transmission Lines," 
by Mr. Latour, in the course of which he 
points out that the use of accumulators at 
the distant end of aline may conduce to econ- 
omy in the cost of a transmission line in cases 
where the power is transmitted over compara- 


tively short distances. This is due to the pos- 


sibility of sending along the transmission line 
a constant current, which is equivalent to the 
mean amount of current required throughout 
the day, or, in other words, to the possibility 


r 
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LONDON. 


Some time last year we described at some 
length the installation which was being set 
down in the west of London for the large trol- 
ley schemes of the London United Tramways 
Company, Limited. Since that information 
was compiled, however, certain alterations in 
the original plans have been made. The fol- 
lowing description of the model power house, 
which is now in continuous operation, is fur- 
nished us by Mr. J. Clifton Robinson, the 
managing director of the company. 

The company’s headquarters are situated 
in High Road, Chiswick, W. Within its 
extensive property, covering an area of four 
acres, the company has erected its model 
power station. The depot is shaped like the 
letter Y, with the narrow end to High Road. 

Where the ground widens to the right of the 
space facing the car-sheds i8 seen the splen- 
did building within which the electric power 
for the entire system, existing and proposed, 
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of maintaining a constant load on the running 
machinery. He shows that if, under the usual 
conditions, full load is maintained on the line 
during eight hours of the day, and there is no 
load during the remaining sixteen hours, tlie 
loss in the transmission line is three times as 
great as it would be if, with the use of accumu- 
lators, it were possible to maintain a steady 
load on the line equal to the mean load re- 
quired. It is pointed out that this requires to 
besomewhat corrected to allow for the fact 
that the efficiency of the battery is not 100 
per cent.; but even allowing for this, the line 
loss would be much smaller in the one case 
thanin the other. The matter may be put in 
another way; it is possible to have much less 
copper in the line in the one case than in 
the other, and yet have equal daily loss in 
the line; and consequently, from the point 
of view of the author, the use of accumula- 
tors may be be said to conduce the econ- 
omy in the cost of copper. No estimate 
is, however, mide of the cost of plant under 
the two conditions, though itis pointed out 
that the use of accumulators dispenses with 
the cost of transformers at the distributing 


station. 


is created. Of noble design, this stately 
power house 18 built of brick, with massive 
freestone quoins and other adornments. 

This handsome building, measuring 154 feet 
in frontage, has a total depth of 106 feet, di- 
vided internally into two main portions—the 
engine room and boiler room. "The internal 
walls of both these divisions are faced with 
glazed bricks, and the engine room floor is laid 
with mosaic tiles. 

The boiler room, which occupies the eastern 
or furthest back portion of the building, con- 
sists mainly of a steel frame structure, de- 
signed to carry the heavy weights of the coal 
storage bunkers (which contain 500 tons of 
coal), the flue, the ‘‘economizer,’’ and the feed 
water tanks, all of which are located on a floor 
above the boilers. This steel structure extends 
to the roof, thus making the boiler room prac- 
tically independent of the engine room. 

The equipment in the boiler room consists of 
ten horizontal water-tube boilers, each capable 
of evaporating 11,000 pounds of water per hour 
at a steam pressure of 150 pounds per square 
inch, with a draft as measured in the main 
flue equivalent to a column of water three- 
quarters of an inch in height. The total heat- 
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ing surface in each boiler is 3,140 square feet. 
Arranged in five batteries of two boilers each, 
each boiler is fired by a mechanical stoker of 
the ''Coking" type, and these stokers are 
driven by shafting placed underneath the floor. 

The fuel i8 mecbanically delivered from the 
basement level to the coal bunkers above the 
boilers. At each end of the building the coal 
is shot into a receiving hopper, which auto- 
matically empties it into a series of buckets on 
an endless chain, by which the coalis carried 
to the bunkers above, and tipped automatical- 
ly into them. This apparatus is capable of 
handling 40 tons of coal per hour, and isdriven 
electrically by a 10 bp. motor, the driving gear 
being situated on thetop of the bunkers, The 
conveyor is also used for the removal of ashes 
by means of a series of buckets running along 
the basement in front of the ash pits, from 
which the ashes are taken by the buckets and 
dumped into an ash bin, which in turn shoots 
the ashes into a receiver outside the building. 

Two vertical compound duplex pumps are 
located at the north end of the building, each 
being designed to work against a boiler pres- 
sure of 180 pounds per square inch with a nor- 
mal piston speed of 50 feet per minute. Each 
is capable of supplying the feed water for 
4,000 hp. at 15 pounds of steam per horse 
power per hour. 

The flue is located above the boilers and the 
gases are taken upto it by breeching pieces. 
It is constructed of steel plates, and is 150 feet 
long and 6 feet 3 inches wide, widening in 
height from 3 feet to 13 feet 6 inches, from 
which point two branches go to the chimney. 
These branches are constructed of brick and in 
one of these is placed the economizer,“ con- 
taining 360 tubes in one group of 36 sections. 
This ** economizer ” is provided with self-act. 
ing beveled-edged scrapers and scraping gear 
driven by an electric motor. 

Between the flue and the coal bunkers are 
placed two feed water tanks, each having a 
capacity of 6,000 gallons. 

The plant for softening the feed water is 
located outside the building, and is capable of 
treating 10,000 gallons of water per hour, re- 
ducing its water hardness to 5 per cent. on 
Clarke’s scale. It consists of a cast iron tank 
divided into equal compartments, 19 feet 6 
inches by 19 feet 6 inches by 10 feet, with a 
re-agent tank and a carbonating apparatus. 

Water is obtained from three wells, consist- 
ing of 6 inch tubes driven down 30 feet and 
provided with strainers at the bottom. These 
tubes are 20 feet apart and are connected with 
an internal pipe 4 inches in diameter, this 
being connected to a 6 inch main. The wells 
are capable of yielding 3,600 gallons per hour 
each, with a water level of not more than 16 
feet below the surface; thus 10,000 gallons per 
hour may be obtained continuously from the 
three wells. 

An electrically driven three throw pump, 
capable of pumping 50,000 gallons per hour, 
pumps the water into the water softening 
tank, whence, after being softened, it is dis- 
charged into the reservoir under the cooling 
towers. 

The engine room is 60 feet wide, and a 25 ton 
electric overhead traveling crane traverses its 
length of 154 feet. This crane is operated by 
three electric motors, one for hoisting and one 
each for the longitudinal and cross transverse 
motions, the motors being separated by con- 
trollers from the platform of a suspended 
operating cage. 
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There are in the first place two vertical 
cross-compound condensing engines with 
cylinders 22 inches and 44 inches by 42 inches 
stroke, running at ninety revolutions per 
minute, with a steam pressure of 150 pounds at 
the throttle. Each of these engines is directly 
connected to two 250 kw. compound-wound 
continuous-current generators, one placed on 
each side of the fly-wheel. The diameter of the 
shafts of these engines is 22 inches, and the 
fly-wheels, which are built up in segments, 
weigh 36 tons each. The variation in specd 
does not exceed 23 per cent. from no load to full 
load. These engine sets are used for supplying 
current to the lines in the vicinity of the 
power station, and in addition there is now one 
500 kw. to be increased afterwards by two 1,000 
kw. three-phase sets for the transmission of 
power to the sub-stations. These latter run at 
94 revolutions per minute and to each is direct- 
ly coupled a 5,000 volt, 32 pole, 3 phase alterna- 
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amount of the outgoing current. For further 
regulation a shunt-regulating rheostat is pro- 
vided. 

The engine room also contains one 250 kw. 
rotary converter, similar to those installed in 
the sub-stations. This is installed in the en- 
gine room for two purposes. It will either be 
operated for transforming alternating current 
to continuous current, so as to assist in supply- 
ing current to the lines in the vicinity of the 
power station, or it may be used to assist the 
three-phase generator: i. e., it may be driven 
as a continuous-current motor, generating 
alternating current which will be stepped up to 
5,000 volts and then transmitted and trans- 
formed at the sub.stations. For operating the 
rotary as a three-phase generator in the man- 
ner indicated a separate exciter is provided. 
This exciter consists of a series generator 
driven by an induction motor connected to the 
three phase side of the rotary. This arrange- 
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tor, the frequency being 25 cycles per second. 
These generators are of the revolving field 
type, the fields consisting of a cast steel ring of 
high permeability, with outwardly projecting 
poles of sheet iron bolted through the rings to 
the spider, which is keyed to the shaft. The 
fields are excited from tbe continuous current 
bus-bars at a pressure of 500 volts. 

In the engine room are also located two 
lighting sets, each consisting of a two-crank 
tandem compound high-speed vertical engine 
coupled to a 75 kw. compound-wound continu- 
ous-current 500 volt generator, running ata 
speed of 400 revolutions per minute. These 
provide electric light for the offices, car-sheds 
and works generally, and also provide current 
for the various motors used for power in the 
machine shops, etc. 

There are also two 15 kw. boosters for use in 
connection with the rail return. These boost- 
ers are motor driven and run at a speed of 
about 1,000 revolutions per minute, The gen- 
erator is designed and constructed as a series 
machine for proportional excitation, and, with 
a current of 300 amperes, the potential differ- 
ence across the armature is 50 volts. The fields 
of the boosters are connected in circuit with 
the out-going feeders and the armatures to the 
track return and the negative bus-bar, so that 
the amount of boosting is proportional to the 


ment provides a compensating field and pre- 
vents variations in the speed of the rotary 
from variations in the speed of the load. The 
transformers used in connection with this ro- 
tary are placed in the engine room basement. 


The condensing apparatus is also located in 
the engine room and consists of two surface 
condensers each containing 3,200 square feet of 
cooling surface, and each provided with a sep- 
arate combined air and circulating pump of 
the vertical crosscompound duplex-acting 
type, with steam cylinders 8 inches and 15 
inches and air and water cylinders 20 inches and 
15 inches stroke. The exhaust from the main 
engines may elther be taken to the condensers 
or to the atmosphere, passing through an auto- 
matic exhaust valve. The condensers are so 
arranged that any one or more of the main or 
lighting engines can be connected to either con- 
denser. 

Cooling towers are provided for condensation. 
These are of the twin type, arranged in three 
Sections, covering a ground space of 40 feet by 
15 feet by 38 feet high, and having a capacity 
for dealing with 6,000 hp. The mats composing 
the cooling surface consist of galvanized iron 
wire netting and a proper distributing system 
for the water over these mats is provided. Air 
propellers are provided for each section, oper- 
ated at 160 revolutions per minute by an elec- 
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tromotor, in the engine room the shaft extend- 
ing through the wall to the fans. The con- 
densing apparatus is capable of maintaining a 
vacuum of 25 inches under all atmospheric 
conditions. 

The basement under the engine room con- 


tains nearly the whole of the steam, exhaust 


and water pipes, together with the hotwell, 
pumps, feed water filters, and feed water 
heater. The hotwell, to which the air pump 
discharge is taken, consists of a cylinder 48 
inches in diameter by 96 inches long. The feed 
water is taken from this, and then pumped by 
two motor driven triplex pumps through the 
filters into the tanks above the boilers. The 
piping is so arranged that the feed water may 
be pumped from these tanks eitber through 
the feed water heater or through the econo- 
mizer, through both, or direct to the boilers. 
The feed water heater has a heating surface of 
520 square feet, the exhaust from the lighting 
engines and the boiler feed pumps being avail- 
able for heating the water. 


provided. The sheds, which contain eleven 
lines of track in all, are furnished with pits 
for inspection purposes, and all the movements 
of the cars to, from and within the sheds and 
shops are effected electrically by the trolley 
wires. 

The machine shop is provided with wood- 
working plant and machine tools for car re- 
pairs. They are driven by underground shaft- 
ing by a 30 hp. motor located in the pit. This 
part of the shop is also well furnished with 
carpenters’ benches. 

The north end of the structure is devoted to 
the repair of the motors and car trucks, and 
is provided with various iron working ma- 
chines. These are driven by a20 bp. motor, 
and there are also two smiths’ hearths, supplied 
with draught from a centrifugal fan driven by 
a5 bp. motor, which also drives an emery 
grinder for dressing castings. At the north end 
is an electric traverser, working over the 
tracks in the shop and over three tracks in 
the running shed. The pits are provided with 
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The switchboard is erected at the south end 
of the engine room, upon an ornamental gal- 
lery 9 feet from the floor level. It consists of 
white marble panels 7 feet 6 inches high by 2 
feet wide, bolted to angle iron frames, there 
being 27 panels in all. The board extends 
practically the whole width of the room, one 
half being for the continuous-current panels 
and the other for the three-phase panels. The 
continuous-current board consists of 4 railway 
generator panels, 2 booster panels, 8 feeder 
panels, 1 Board of Trade panel, and 1 instru- 
ment panel. The bigh tension board contains 
3 three-phase generator panels, and 8 three- 
phase feeder panels. The switches and bus 
bars for the high tension current are supported 
by joists in a closed chamber underneath the 
switchboard floor, the switches being of the 
oil break type, and operated tbrough levers on 
the switchboard. In addition to this main 
switchboard there isa lighting switchboard 
underneath the main gallery, consisting of 2 
lighting and 2 power circuit panels, together 
witb 2 panels for operating the rotary convert- 
er above described. 

The extensive sheds at the depot are capable 
of accommodating 100 electric cars, and a com- 
plete series of repairing sbops has also been 


hydraulic jacks for removing the motors, and 
a 3 ton overhead traveler is also provided for 
lifting purposes. Asall the motors in the re- 
pairing shop and throughout tbe depot gener- 
ally are controlled by automaticswitches, they 
can be operated by the men without risk. 

Practically the whole of the overhead lines 
are carried out oh what is known as the span 
wire system.” 

The trolley wire is hard-drawn copper wire 
of No. 0 B. & S. gauge, baving a conductivity of 
98 per cent. of Matthiessen's standard of pure 
copper. While the system generally is con- 
structed with span wires, there is a special ex- 
ample of center pole construction through 
Ealing, and in Southall-Norwood, Uxbridge 
Main Road, side bracket suspension is intro- 
duced. The trolley wires throughout are sus- 
pended at a height of not less than 21 feet from 
the ground, except of course under the rail- 
way bridges, in which case they are splayed 
out and are protected by a wooden troughing. 
The entire route is divided into half-mile sec- 
tions to meet the requirements of the Board 
of Trade, and at each half-mile section two 
section boxes are provided. This constitutes 
one of the most distinctive features of the sys- 
tem, as each trolley wire has its own feeder 
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and distributer, and each of these can be dis- 
connected at these section boxes. The distri- 
bution is thus duplicated throughout, forming 
an ideal system, providing against breakdowns 
either in the cables or the overhead equipment. 

The electric current is carried for distribu- 
tion over the system by means of lead-covered 
paper-insulated cables, drawn into wrought- 
iron cement-lined ducts laid under the foot- 
paths or between the tracks. As many as 42 of 
these ducts radiate from the central power 
Station. The pipes are laid to a minimum 
depth of 18 Inches from the surface of the 
roadway to the top of the concrete, and they 
run as stralght as possible from manhole to 
manhole. They are laid on a bed of concrete 
not less than three inches thick, composed of 
Portland cement, one part; clean, sharp sand, 
three parts, and broken stone, five parts. This 
concrete is mixed as required and used fresh, 
and allowed to stand until it acquires its in- 
itial set. The lengths of pipe are properly 
fitted together with a Portland cement fillet, 
gauged neat, turned round and over all the 
joints. Each layer of pipes is covered and 
completely surrounded with concrete, extend- 
ing three inches on each side. 

AS before mentioned, the whole of the feed- 
ing arrangements are duplicated. There are 
two distributers running throughout the en- 
tire system, each of .2 square inch section, and 
connected in at every half-mile section, being 
thus in parallel with the trolley wires through- 
out. In addition to this the feeders are tapped 
to the distributers at approximately every one 
anda half miles, and earth return cables, of 
5 square inch sectional area, are connected to 
the tracks in the middle of Brentford and on 
the Acton line. These returns are connected 
to the booster in the station, and the lead cov- 
ering of the whole of the cables is bonded to 
the manholes and to the rails throughout the 
entire system. 

The system now open consists almost en- 
tirely of double track, and the rails are of steel, 
of the very best quality, made from first-class 
ores. The weight of the rails is 924 pounds 
per lineal yard, and they are rolled in 36 feet 
lengths. The bed on which the rails are laid 
consists of concrete 6 inches thick, composed 
of seven parts Thames ballast and one part 
Portland cement. This is then covered with a 
floating of sand and cement, J 11-16th inches 
thick, on which are laid the wood blocks, the 
joints being afterwards run in with pitch. The 
sand and cement floating is composed of four 
parts clean sharp sand and one part Portland 
cement. The fish-plates are also made from 
steel of the very best quality, and are very 
tough, with no brittleness, the bars being 
rolled from blooms of sufficient sectional area 
to secure this. The weight of a pair of fish- 
plates is 924 pounds. The rails are double- 
bonded throughout. Atevery joint there are 
two copper bonds of 0000 B. & S. gauge, with 
cross bonds every 40 yards. 

The tramways are paved throughout with 
hard wood Jarrah blocks, tar grouted and top- 
dressed with Portland cement. 

The lines through the Hanwell and Houns- 
low districts are fed by currents transmitted 
from the central power station in the first in- 
stance at a pressure of 5,000 volts. The sub- 
stations from which the current is then local- 
ly distributed are situated some distance 
apart, each being approximately five miles dis- 
tant from the central power station. The cur- 
rent is transmitted to them by 3-core cables, 
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each core having a sectional area of .05 square 
inch. In each of the sub-station build. 
ings there is provided a rotary converter 
room and a transformer room. 'The equip- 
ment meantime consists of two ro- 
tary converters and seven transformers, to- 
gether with the necessary switchboards. The 
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meter panels, two booster field panels, two 
booster armature panels, two traction feeder 
panels, one Board of Trade panel and one spare 
panel. The booster field and armature panels, 
and also the traction feeder panels, are ar- 
ranged as plug boards, and it is possible to plug 
either booster on any main feeder or return. 
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rotary converters have a full load rating of 250 
kw., ata voltage of 550 volts, and at a speed 
corresponding to 25 cycles per second. The ro- 
tary converters are interchangeable, and are 
capable of over-compounding from 500 volts at 
no load to 550 volts at full load, and are also 
capable of withstanding 50 per cent. overload 
without sparking and with the brushesin a 
fixed position, and 100 per cent. overload with- 
out surging or falling out of synchronism. 

Each rotary has directly coupled to its shaft 
a 15 kw. booster, the magnet frame of the 
booster being carried on a bracket cast on the 
base of the rotary. These boosters are run as 
separately-excited generators, and arrange- 
ments are made to connect the fields in cir- 
cuit with any one or more of the main feeders, 
whilst the armatures are connected in series 
with the return feeders, the further end of 
the feeder being connected toa distant point 
in the track. Each booster is provided with a 
field rheostat connected in shunt across the 
field. A small induction motor is provided for 
starting the converter. 

The transformers are of the oil type, having 
a fullload rating of 100 kw., with a secondary 
voltage of 330 volts and a frequency of 25 
cycles per second. The impressed voltage on 
the high tension side is 5,000 volts, and the 
corresponding secondary voltage may be either 
310, 330, or 350 volts, three leads being brought 
out to a terminal block fixed on the transform- 
er, and having a Switch for connecting to any 
of the terminals. The transformers are 
grouped in sets of three, and are connected on 
the Delta system, one being spare. 

In each sub.station there are switchteards 
for the high-tension and the low-tension cur- 
rents. The high-tension board consists of five 
panels, there being two feeder panels and 
three high-tension transformer panels. The 
low-tension board consists of thirteen panels, 
there being three rotary converter panels, two 


At each of the sub-stations there are com- 
modious car sheds and offices, each car shed ac- 
commodating 50 cars. In each case pits are 
provided between the tracks for inspection 
purposes. 

Rolling stock of a superior model has been 
Specially designed for this system. Each car 


us on the cars are of the most advanced type, 
and electric light is provided for interior 
lights, as wellas for tbe powerful head-lights 
recessed in the dashboard at each end of the 
car. 

The controllers are of the series parallel 
type embodying the magnetic blow-out prin- 
ciple. The main or power cylinder and the re- 
versing cylinder are interlocked so that the 
power handle cannot be operated, or the car 
moved, except when the reversing handle isset 
either to run forward or backward. When the 
reversing handle is in the middle positivn the 
power cylinder is locked. Electric braking is 
effected by the controller connecting the 
motors as series generators and in series with 
same resistance as used for starting the cars; 
and this resistance is gradually short circuited 
by the successive points on the brake side of 
the controller. The current required for brak- 
ing is therefore derived from the motors acting 
as generators and is altogether independent of 
the trolley wire. The brake-power thus at 
command, entirely apart from the ordinary 
brake-power oa each car, gives to the conduc- 
tor immediate and full control over his car 
and from the public point of view is of great 
importance. An emergency stop can be effect- 
ed, at any speed, much within the car's own 
length. 

Already the scheme which is constantly 
being extended, has involved a capital outlay 
of no less than £1,000,000 sterling, and one re- 
markable feature remains to be noticed. The 
whole of the work, structural, out-door, archi- 
tectural and technical, has been designed and 
carried out by the company and its staff, no 
outside aid being employed, nor has any con- 
tractor been engaged either for building or 
out-door construction. The engines and dyna- 
mos and other technica] details were purchased 
from the manufacturers, on the specification 
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is mounted upon two four wheeled bogie 
trucks, and is equipped with two 25 hp. elec- 
tro-motors, weighing 1,480 pounds each, and 
each capable of exerting a horizontal effort of 
1,270 pounds on a 30 inch car wheel at a speed 
of eight miles per hour. There are seats for 69 
passengers, 30 inside and 39 outside. 

The controllers and other electrical apparat- 


in each case prepared by the company's engi- 
neers. 

Mr. Horace F. Parshall is the consulting en- 
gineer, and, as we have said, Mr. J. C. Hobin- 
son is the managing director. 

This description is of special interest as it 
shows the very latest tramway work done in 
England. 
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PAN-AMERICAN SCENES AND EX- 
HIBITS - V. 


BY FRANK C, PERKINS, 


After passing the Triumphal Causeway 
toward the Electric Tower, the view which 
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The ultimate capacity is 3,000 with a present 
capacity as shown of 1,080 lines. A number of 
wall and desk instruments are connected to 
this board to show operation. This exchange 
includes a complete power plant in duplicate, 
storage batteries, main and intermediate dis- 
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Fig. 1. 


Temple of Music and Horticultural Building, Pan-American Exposition. Fountain of Abundance in foreground 
at right and Esplanade Fountain Basin in background at the left. 


greets one's eye on looking toward the left, is 
that seen in illustration, Fig. 1. The Horticul- 
tural Building is noted in the background at 
the left with the West Esplanade Fountain in 
front withits beautiful flower beds and artistic 
groups of statuary. The Temple of Music at the 
right with the fountain of abundance in the 
foreground isacknowledged by all to be the most 
exquisite in color and artistic staff work. The 
next large building on the left passing the 
Cascades toward the Court of Fountains is the 
Machinery Building, illustrated in Fig. 2, with 
the fountain basin in the foreground. In this 
building are many exhibits of interest to the 
electrical engineer, including the automobile 
exhibits, showing electric, steam and gasoline 


power applications, as well as numerous elec- 


trically operated machines. 

The Fountain of Man, shown in Fig. 3, is ex- 
cellently designed as are most of the numerous 
fountains in the Court of Lillies and Court of 
Cypresses, but the general criticism is only too 
true, that the floating electric lamps in the 
flowers of these basins as expected are very 
slow in making their appearance, but it is said 
they will soon be installed. The electrical 
exhibit illustrated this week is that of the 
Kellogg Switchboard and Telephone Pavilion. 
A complete line of subscribers’ wall and desk 
instruments for both magneto and centralized 
energy systems are shown. Two booths are 
used, the main exhibit being in Section R and 
a branch exhibit in Section F of the Electricity 
Building. 

A complete telephone exchange is to be seen, 
with centralized battery, lamp line signal, 
double lamps, supervising signals in cord cir- 
cuits, and switchboard. 


tributing frames and relay racks. The switch- 
board is located in an **exchange room ” in the 
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neto switchboard is exhibited with 160 C. B. 
lines and 30 magneto lines. 'The cord circuits 
on this board are arranged for interconnecting 
centralized battery lines, magneto lines and 
centralized battery lines with magneto lines. 

The two-division centralized battery lamp 
signal switchboard shown is particularly inter- 
esting. Thesubscriber is provided with two 
push buttons so as to be able to make direct 
connection with either division ofa two di- 
vision multiple switchboard—thus making it 
possible to connect directly with subscriber de- 
sired without use of trunk lines between sub- 
scribers. 

The wall type switchboard on exhibit has 20 
magneto lines and has apparatus for four party 
selective signaling. 

A section is shown of a 12,000 line straight 
multiple switchboard, with centralized battery 
lamp signal, double lamp supervisory and jacks 
mounted forty per strip. This is claimed to 
be the largest lamp signaling multiple board 
ever made. There are also in this exhibit four 
express type switchboards ranging from 50 to 
200 lines capacity, of the magneto type, and 
having self restoring drops. 
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NEW TRUNK EXCHANGE 
BERLIN.* 


The new Berlin Trunk Exchange, which has 
been recently installed, and at which it is in- 
tended to deal with the whole trunk wire 
traffic of that city, has been fully described by 
Herr Lindow in the ‘‘Elektrotechnische 
Zeitschrift," and presents many points of 
novelty andinterest. The office has been fitted 
up with tbe most modern apparatus at a cost 
of about £62,500, and has a capacity of 10,600 
subscribers’ lines and 1,600 outgoing local and 
sub-exchange junctions. The lines are brought 
into the exchange partly overhead and partly 
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Fic. 2. 
Machinery Building, with Electric Tower Fountain Basin in foreground, Pan-American Exposition. 


main booth, and the power plant, etc., in a 
basement under the main booth. 
A combination centralized battery and mag- 


underground. 'The overhead bare wires are 


*Fiom the “ Electrical Review," London. 
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led down in 28-wire india-rubber lead.covered 


cables from the iron derrick on the roof to the 
fuse protectors directly underneath. The latter 
are mounted in sets of seven on porcelain 
plates, and offer a protection against currents 
up to 500 volts, From these protectors 28-wire 
asbestos cables run to the switch room, where 
they terminate in lightning protectors which 
are fitted on an iron frame and arranged for 56 
lines—two cables to each lightning protector. 
The wires are continued from the lightning 
protectors to the principal distributer in simi- 
lar cables. 

The lines which are brought into the ex- 
change underground are partly in single-wire 
paper-insulated cables of the old form and 
partly in 56 and 112 pair cables of modern con- 
struction. The cable heads are arranged in 
two rows, one over the other, on special iron 
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tributer. The connection of the line termin- 
als with the terminals on the apparatus side 
is effected by means of asbestos wire which is 
threaded through oval loops. From the 
apparatus terminals of the ebonite strips, 42 
wire cables are run to the first multipleswitch- 
board. 

These cables are insulated with silk and cot- 
ton, and consist of 42 single tinned copper 
wires, 0.6 mm. in diameter. Each wire is first 
double covered with silk, then 20 are covered 
over the silk with white, and 20 with red and 
white cotton, whilst one of the remaining 
wires is covered with red and the other with 
blue cotton. Each pair always consists of a 
white and a red-white wire, or of the red and 
the blue wires. The wires are stranded up 


into a cable, which is then covered successive- 
ly with cotton yarn, prepared tape and a braid- 
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Fountain of Man, Pan-American Exposition. 


frames. They are connected with the princi- 
pal distributer by means of 28 wire or 28 pair 
asbestos cables. 

The principal distributer is constructed of 
tubular posts connected with each other by 
flat bar iron, and forms a sort of horseshoe- 
shaped arbor. A casing of stout sheet iron, 
80 cm. wide and 30 cm. deep, for the reception 
of the system cables leading to the ap- 
paratus, runs along the top of the arbor. The 
terminals, to which the cable conductors from 
the lightning protectors and cable-heads and 
those leading to the apparatus are connected, 
are fitted in two rows on ebonite strips which 
are arranged vertically on the sides of the dis- 


ing of cotton, and is finally impregnated with 
a flame-proof compound. Such a cable is con- 
nected to a strip of 20 multiple jacks, leaving 
one pair of wires spare. 

There are altogether 37 switchboards or 
tables, of which the right-wing and center 
each contain a single row and the left wing a 
double row. The multiple boards for the sub- 
scribers’ lines and for the local and sub ex- 
change junctions are of the table form, and 
were supplied by Stock & Co., of Berlin. Ten 
tables are intended exclusively for subscribers’ 
lines, and of the remainder half are to be used 
for subscribers’ lines and half for junctions. 

Each half of a subscriber’s board has in 


front 200 drop-indicators, 200 answering jacks 
divided into 5 panels, 45 connecting sets (two 
pegs with cord and weight, one lever switch, 
and one indicator for the clearing signal) 
and three answering sets (one microphone and 
telephone, and one key). The subscribers’ 
lines, arranged on the two-cord system, are 
distributed to three positions, and each oper- 
ator is able with this system to assist on the 
positions on each side of her. The multiple 
jacks are common to both sidesof the table. 
The answering jacks are fitted in the peg- 
board, and the multiple jacks in the central 
part of the table; the surfaces of the strips on 
which the latter are mounted are roof-shaped, 
and are furnished with numbers on each slop- 
ing side, which can be read from the operat- 
or’s position on each side of the table. 

The cables used for connecting the jack- 
strips of the multiple switchboards, and also 
the return cables for connecting the last 
jack-strips with the drop indicators contain 
63 wires, insulated with silk and cotton: 20 
wires are white, 20 red and white, and 20 blue 
and white, the remaining three being respect- 
ively, red, blue and yellow. 'The blue and 
white wires are used as test wires. The 
cables are made up in the same way as the 
42.wire cables previously described. There is 
one cable to each jack-strip, leaving three 
wires spare. They are placed on the hooks 
of rack-like supports, which are suspended 
pendulum fashion from the iron frame of the 
switchboard underneath the multiple jacks. 
This plan admits of a compact and easily- 
inspected arrangement of the cable, and 
even when the jack space is fully fitted, any 
cable may be lifted out by hand, either from 
above or below. The cables are led up from 
the chasings to the first switchboard through 
an annex or dummy“ part of the board, 
which at the same time serves as a writing 
tabie for the supervising officer. 

The drop indicators are of the usual con- 
struction. The armature of the indicator 
electro-magnet is supported by two screw- 
points at the back, and carries a long arm, the 
hooked end of which engages the upper edge of 
the shutter. If the armature is attracted, 
the arm is lifted and the shutter released. 
The shutter, which is also pivoted on screw- 
points, turns through 90°. The armature has 
no retractive spring, but falls back into the 
normal position by its own weight. The ad- 
justment of the amount of play is effected by 
means of a brass screw passing through the 
armature. The electro-magnets are arranged 
side by side in metallic frames insets of 10. The 
indicator coil bas a resistance of 140 ohms. 
For night service the indicators are provided 
with a contact and a spring. When a shutter 
falls the spring is lifted against the contact, 
and closes the night-bell circuit. The latter is 
arranged as follows: A special self-restoring 
indicator is provided for each half of the 
switchboard, which, if any indicator on the 
board falls, also falls at the same time. The 
falling of this indicator shows on what board 
the call bas been received. There are alto- 
gether 88 of these indicators, arranged in two 
groups of 24 each and one group of 40. They 
are placed on the dummy parts of the switch- 
boards. The indicators are large (4 x 5cm.), 
and can be recognized without difficulty from 
opposite ends of the series of boards. 

When a fallen indicator is restored on one of 
the multiple switchboards, the corresponding 
indicator on the night bell board is at the 
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same time automatically restored. The bell 
belonging to any night indicator board can be 
cut out if required. 

The operator's set, consisting of the usual 
breast-plate transmitter and head telephone, 
may be joined up for use on the multiple 
switchhoard by means of a twin plug and 
Special jack. 

The diagram shows the connections for two 


& subscriber’s line are connected with each 
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subscriber the operator tests if the wire is en- 
gaged by touching the socket of the corre- 
sponding multiple jack with the tipof her 
calling peg, holding ber listening key mean- 
while in the speaking position. If the line is 
engaged a Click will be heard in the telephone. 
The electrical operation is as follows: The 
sockets of all the multiple jacks belonging to 
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Kellogg Telephone Company Exhibit in Electricity Building, Pan-American Exposition. 


subscribers’ lines (one double and one single) 
in accordance with the two-cord system em- 
ployed. The subscribers are put through by 
means of special pairs of pegs connected with 
each other by conducting cords. According to 
the position of the speaking (listening) key the 
subscribers are put through direct, or with the 
speaking set in circuit. The whole of the lines 
pass through the multiple jacks of all the 
switch sections before they reach the answer- 
ing jacks and indicators, so that when a con- 
nection is made the indicator is always cut 
out. The system will be best explained by 
describing the process of putting a subscriber 
through. 

The current from the subscribers’ line will 
pass through the multiple jacks (+) of all the 
sections, then through the answering jacks ka 
and the indicators kl either to earth, in the 
case of single lines, or through the J line back 
to the calling subscriber in the case of double 
lines. The shutter ki drops, and on seeing this 
signal the operator inserts the answering peg 
A Sof one of her cords in the answering jack 
ka, thereby cutting the circuit through the 
electro-magnet, and if the key U is in the 
speaking position, establishing a new path for 
the current through the battery key B t, the 
telephone F, and the induction coll J of 
the microphone circuit to earth, or to the 
b wire of adouble line. The microphone bat- 
tery remains in circuit so long as theoperator's 
setis joined up. When the originating sub- 
scriber has given the number of the required 


other by a ‘‘test’’ wire. By the insertion of a 
peg at any one of the operator's positions this 
test wire will be connected with the negative 
pole of a test battery whose positive pole i8 to 
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earth. If now the tip of a calling plug at 
one of the otber positions makes contact with 
the socket of a jack connected with this test 
battery, the latter will send a current through 
the battery key B ¢,, the induction coil J, one- 
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balf of the coil of the telephone, F, and the 
graduator, g (of 600 obms resistance), to earth. 
If the line is disengaged no circuit will be 
formed through tbe jack socket to earth and 
no click will be heard. To connect the calling 
subscriber with the required subscriber the 
calling peg, V S, is then inserted in the lat- 
ter’s jack, and the lever of the speaking key is 
pushed back (towards the right in the figure), 
thereby placing the two lines in immediate 
connection with each other. The clearing 
drop, S K, is permanently connected in bridge 
across the two wires of the peg, AS. 

Should it be necessary to call up a subscriber 
from the exchange a peg is inserted in his jack, 
the speaking key, U, is pulled forward (to- 
wards the right in the figure), and the key, B t, 
depressed. A magnet giving an electromotive 
force of 26 to 28 volts supplies current to all 
the positions. The armature is driven contin- 
uously by a smallelectromotor. The fall of 
the indicator, B k, whose electromagnet has a 
resistance of 140 ohms, indicates that current 
from the generator has passed out. 

Special devices have been devised for detect- 
ing disturbance on wires. 'The pole of the gen- 
erator, which is connected when calling with 
the a wire of the line, is extended to a free 
multiple board, and is there connected with a 
metal bar to which also single conductor cords 
are attached, the pegs of which are cut off so 
short that when they are inserted in a jack 
they only make contact with the socket, and 
do not touch the springs. If there is disturb- 
ance on a line, one of these pegs is inserted in 
the jack socket corresponding toit. Then at 
all the operators’ positions, on making the en- 
gaged test on this wire, the rattle of the gen- 
erator will be audible. This arrangement en- 
ables the testing officers, after removing a 
fault, to call up the exchange on the same 
wire, and cause the latter to be restored. 

The junction wires between Exchange 1 and 
the other exchanges in Berlin are worked as 
incoming and outgoing lines—that !s, they are 
used exclusively either in the direction from 
the central exchange to the sub-exchanges, or 
from the latter to the central exchange. The 
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somewhat simpler single cord system isapplied 
to these lines. The outgoing junctions are 
connected with jacks, whilst the incoming 
junctions do not, like the subscribers! lines, 
pass through the whole of the multiple switch- 
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boards, but are directly connected with the in- 
dicators. The exchange has been arranged to 
take 1,600 outgoing and 1,485 incoming junc- 
tions. Each balf switchboard is capable of re- 
ceiving 45 incoming junctions distributed over 
three positions, but there are actually only 10 
wires connected to each position. 

Each junction line is permanently connected 
with a two-wire cord. The line is led directly 
to a speaking key. On pushing back the lever 
of this key the line will be directly connected 
with the peg, on pulling it forward tbe speak- 
ing set will be placed in bridge across the line. 
'The calling indieator, which at the same time 
acts as a ring-off indicator and the arrange- 
ment of which corresponds to tbe ring-off 
indicators in the subscribers' lines, i8 perma- 
nently bridged across the a and b wires of the 
junction. The test for ascertalning whether 
the subscriber's line to be connected with the 
junction is engaged or not, and the connection 
of the junction with the subscriber's line ís 
effected in the same manner as in the case of 
two subscribers’ lines. 

Accumulators are used in the exchange, and 
are arranged in boxes of four. The cells—on 
the Bose system—have an electromotive force 
of 2 volts each. For supplying the microphones 
of the exchange, a common battery consisting 
of four boxes is used, the cells of which are 
joined up in parallel. Instead of connecting 
the microphone separately with the poles of 
the battery, copper strands are attached 
to the bars of the switchboard in which 
the battery leads terminate, and are run along 
the switchboards. The microphone leads are 
teed off from these strands. To prevent induc- 
tion between the various operators’ positions, 
the resistance of the copper strands has 
been made very low. Each consists of 19 
tinned copper wires of 1.5 mm. diameter, and 
has so small a resistance that no appreciable 
variation occurs in the currents supplied to 
the micropbones. The ends of the strands, 
which are well insulated, are looped back to the 
battery bars. 

An accumulator cell is used for the test 
battery, and one of 2 volts electromotive force 
is also used for the control clock on the junc- 
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THEORETICAL ELEMENTS OF ELECTRICAL EN- 
GINEERING. By CHARLES PROTEUS STEIN- 
METZ. Published by Electrical World and 
Engineer," New York. 320 pages. Illus- 
trated. Price $2.50, 

As stated by the author in the preface this 
work leads up very gradually from the ordi- 
Dary Sine wave representation of the alternat- 
ing current to the graphical representation by 
polar cóordinates, from there to rectangular 
components of polar vectors, and ultimately 
tothe symbolic representation by the com- 
plex quantity. The work is broad in its scope, 
in so far as it comprises the fundamental 
principles not only of alternating but also of 
direct currents. 

ENGINEERING PRACTICE AND THEORY. By 


W. H. WAKEMAN, New Haven, Conn. 
Price $1. 


This little work, which is neatly gotten up, 
contains 170 pages of reading matter, and 
should certainly be in the hands of every cen- 
tral station engineer. As the author states 
the work is intended for men in charge of 
steam plants who wish to improve their knowl- 
edge of steam engineering in order to enable 
them to pass examinations where a license is 
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required, and to do more satisfactory work 
wherever a steam engine is found. The mat- 
ter is fully illustrated aud the theory is ex- 
plained in so simple a manner that it may 
readily be understood bya person equipped 
only with a common school education. 
INDUCTION Corrs. By II. S. Norrie. Pub. 


lished by Spon & Chamberlain, New 
York. Price $1. 


' This work is fully illustrated and contains 
some 265 pages of matter referring to Rhum- 
korff, Tesla and medical coils, Roentgen radio- 
graphy, wireless telegraphy and practical in- 
formation on primary and secondary batteries, 
The various methods of constructing coils are 
illustrated and explained, as well as their ap- 
plication. 

NATURE MIRACLES. VOL. III. ELECTRICITY 
AND MAGNETISM. By ELISHA GRAY, Pa. D. 


LL. D. Published by Fords, Howard, & 
Hulbert, New York. Price 60 cents. 


In this volume, which contains some 250 pages 
of matter, the author begins at the beginning, 
and gives a succinct history of the science of 
those two closely interrelated forces, neither 
of which was of great practical value to the 
industrial world (except the magnetic needle 
in navigation) until it was discovered that 
magnets could be made by electricity, after 
which the use of the two forces together has 
advanced by leaps and bounds, so that men 
dare not prophesy any limit to their practical 
applications. Among the many amusing anec- 
dotes Professor Gray gives in these familiar 
talks is one of a college professor of physics, 
less than fifty years ago, who, after having in 
an hour’s time taken his class through a course 
in electricity, said: Gentlemen, you were 
born too late to witness the development of 
this great science.“ 

— — Aué..— 
COMING ELECTRICAL EVENTS 


American Institute of Electrical Engineers— General 
Meeting, Buffalo, N. Y., August 20-24. 

American Street Railway Association—Convention, 
New York City, October 9, 10 and 11. 

American Electro-Therapeutic Association-- Buffalo, 

N. Y., September 24, 25 and 26. 

Association of the Edison Illuminating Companies— 
Meeting, September 10. 

International Association of Municipal Electricians— 
Convention, Niagara Falls, September 2, 3 and 4. 

Ohio Electric Light Association - Convention, Put-in- 
Bay, August 20, 21 and 22. 

Old-Time Telegraphers' Association and U. S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

Pennsylvania State Street Railway Association—Con- 
vention, York, Pa., September 4. 

Roentgen Society of the United States—Meeting, Buf- 


falo, N. Y., September 10 and 11. 
— — — M —— —— ——— 


INCORPORATIONS. 


The St. Mary's Electric Company, St. Mary's, Pa. Capital 
stock, $5,000. 


The Colusa Gas & Electric Company, San Francisco, Cal. 
Capital stock, $100,000. Ineorporators: John Martin, Fred 
H. Pierson, H. U. Roeding, H. R. Noack and Willham M. 
Pierson. 


The Beaumont Light, Heat & Electric Motor Power Com- 
pany, Beaumont, Tex. Capital stock, $100,000. Incorpo- 
rators: W. H. Pope, T. W. Shepherd, 8. D. Cooper, I. D. 
Polk, of Beaumont, and M. A. Orlopp, of New York. 


The Yellville Electric Light & Power Company, Yellville 
Ark. Capital stock, 850.000. Incorporators: W.F. Cleve- 
land, John F. Pitt, J. E Lemen, Alf Wingate, J. M, Emmert, 
Ezra Willard, Nelson T. Spoor, Harry F. Hunter, Otto A. 
Metz and Andrew J. Moffett. 


The Gainesville Power & Light Company, Gainesville. Ga. 
Capital stock, $100,000. Stockholders: F. L. Murray, Chi- 
cago, Ill., J. J. Spaulding, Atlanta; 8. C. Dunlap, Z.T. Cas- 
tleberry, H. H. Dean, Howard Thompson and E. E. Kim- 
brough. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 6, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES. 
679,953. Trolley-Wire Hanger. Albert D. Crossley, South 

Norwalk, Conn. Filed Dec. 20, 1900. 

680,178. Street-Car Fender and Brake. Thomas M. Sander- 
lin, Norfolk, Va., assignor of one-half to George P. Hud- 
son and Asher J. Hudson, same place. Filed March 23, 
1901. 


ELECTRIC LIGHTS AND APPLIANCES. 
79,803-679,926. Manufacture of Filaments for Incandescent 
Electric Lamps. William L. Voelker, London, Eng., as- 
signor to Theron Clark Crawford, Arrochar Park, Bor- 
ough of Richmond, New York. Original application 
filed July 80,1900. Divided and this application filed 
Nov. 19, 1900. 

679,877. Electrode for Arc-Lamps. Hugo Bremer, Neheim, 
Germany. Filed Nov. 13, 1899. 

679,878. Electric-Are Lamp. Hugo Bremer, Neheim, Ger- 
many. Filed July 16, 1900. 

679.930. Cord.Adjuster for Electric Lamps. George Web- 
ster, Christiana, Pa. Filed Jan. 17, 1901. 

680,082. Electric Are Lamp. Henry Stenz, Chicago, Ill. 
Filed Dec. 3, 1900. : 

ELECTRICAL MACHINERY AND APPARATUS. 

679,812. Method of Regulating Double-Current Dynamo- 
Electric Machines. Joseph L. Woodbridge, Cambridge. 
Mass. Filed June 19. 1899. 

679,818. Means for Regulating Double-Current Dynamo- 
Electric Machines. Joseph L. Woodbridge, Philadelphia, 
Pa. Filed April 30, 1901. 

679,924. Electrical Controlling Means for Winding-Machines 
Richard Varley, Jr., Jersey City, N. J. Filed Sept. 20, 
1900. 

680,155. Lubricant for Commutators. William 
San Francisco, Cal. Filed Jan. 7, 1001. 

TELEPHONES AND TELEPHONE APPARATUS. 

679,781. Telephone Exchange System. William M. Davis, 
Chicago, Ill., assignor to the Stromberg-Carlson Tele- 
phone Manufacturing Company. Filed Dec. 15, 1899. 

679,788. Telephone -Exchange System. Daniel Sinclair and 
William Aitken, London, Eng., assignors to the Western 
Electric Company, Chicago, Ill. Filed Dec. 29, 1897. 

679,805. Test Systein for Multiple Switchboards. Harry G. 
Webster, Chicago, Ill., assignor to the Stromberg-Carl. 
son Telephone Manufacturing Company, same place. 
Filed Oct. 29, 1900. 

679,008. Counting Telephonic messages. Gustave Selig 
mann-Lul, Paris, France. Filed Sept. 25, 1900. 

680,077. Telephone-Transinitter-Arm Joint, Herbert B. 
Sabin, Cleveland, O. Filed Jan. 28, 1901. 

MISCELLA N EOUR, 

679,760. Electric-Elevator Controller. Nils O. Lindstrom, 
New York City, assignor to Alonzo B. See and Walter L. 
Tyler, same place. Filed April 15, 1901. 

679,824. Art or Process of Refining Lead by Electrolysis. 
Anson G. Betts, Lansingburg, N. Y. Filed Oct. 12, 1900. 

679,829. Cord.Adjuster for Electrical Conductor-Cords. 
David M. Carr, Rochester, N. Y. Filed April 6, 1901. 

679,973. Electric Furnace, Denis Lance, Raphael L. E. de 
Bourgade and Leon Schmitz, Paris, France. Filed 
March 2R, 1899. 

679,907. Electrolytic Process of Obtaining Metals from 
Their Fused Compounds. George P. Scholl, Philadel- 
phia, Pa., assignor to Charles W. Roepper, same place. 
Filed Nov. 14, 1898. 

680,000. Wireless Telegraphy. Harry Shoemaker Philadel- 
phia, Pa., assignor to Marie V. Gehring, same place. 
Filed Feb. 1, 1901. 

680,002. Wireless Telegraph System. Harry Shoemaker, 
Philadelpha, Pa., assignor of one-half to Gustave P. 
Gehring, same place. Filed April 18, 1901, 

680,094. Telegraph-Relay. Jullo E. Cordovez, Panama, 
United States of Colombia, Filed Aug. 14, 1900. 

680,036. Electrica! Signaling System. Julien A. Gehring, 
St. Louis, Mo. Filed March 14, 1901. 
680,059, Electrical Call or Alarm Device. 

Miller, Newark, N. J. Filed Feb. 25, 1901. 

680,060. Platform-Motor for Phonographs, etc. Walter H. 
Miller, Orange, N. J. Filed April 26, 1898, 

680,120, Electric Fan. Edgar W. Brown, Dayton,O. Filed 
Nov. 8, 1900. 

680,134. Electrical Contact Apparatus. Koloman de Kando, 
Budapest, Austria-Hungary. Filed Dec. 31, 1900. 

680,150. Electric Cable. Carl A. W. Hultman, Stockholm, 


M. Jones, 


Alexander B. 


Sweden. Filed March 23, 1901. 

680,151. Underground Conduit for Electric Conductors. 
Carl A. W. Hultman, Stockholm, Sweden. Filed March 
23, 1901. 


680,191. Electrolyzing Salts of Alkali Metals. Edward A. 
Allen, Rumford Falls, Me., and Hugh K. Moore, Lynn. 
Mass., assignors, by mesne assignments, to the Moore 
Electrolytic Company, Portland, Me., and Boston, Mass. 
Filed Oct. 22, 1897. 
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Indiana Mutual Telephone Association 


Convention. 


The annual convention of the Indiana Mutual Telephone 
Association was lately beld in Lafayette. Mayor Justice 
made an address of welcome on behalf of the city, which 
was responded to by Charles A. Zion, of Lebanon, vice- 
president of the Association. Judge L. C. Walker, of In- 
dianapolis, read a paper on The Late Bell Monopoly—it 
Lived Unloved and Died Un mourned.” 

Among other papers read wasone by George W. Beers, of 
Ft. Wayne, on Independent Toll Lines; also one entitled, 
Our Friends the Enemy," by Geo. P. Hay wood, city attor- 
ney of Lafayette. He was followed by C. A. Reaves, of 
Plymouth, who spoke on * Co-operation of Independent 
Telephone Companies." 

On motion of S. P. Sheerin, of Indianapolis, 2,000 copies of 
the proceedings were ordered printed for general distribu- 
tion. He said that he believed the organization should ad- 
vertise its importance, as it was becoming a dreary factor in 
telephone circles, The election of officers resulted: Presi- 
dent, L. A. Frazee, Connersville; vice-president, C. A. Zion, 
Lebanon (re-elected); secretary-treasurer, H. B. Gates, In- 
dianapolis (re-elected). 


The annual convention of the Southern Indiana Inde- 
pendent Telephone A:soclation, which closed at New Al- 
bany lately, was largely attended and proved an enjoyable 
aod profitable meeting to those present. Short talks were 
given by Mr. Coleman, of Louisville; Judge George B. 
Cardwell, James W. Dunbar, of New Albany; E. W. Pick- 
hardt, of Huntingburg; J. E. Zeluff, of Toledo, O.; 8. A. 
Dinsmore and J. J. Knarl, of Chicago and a number 
of others. At the closing session of the association Philip 
Dilley, treasurer of the Dubois County Telephone Com- 
pany at Huntingburg, read a paper on Free Service; 
Ought There Not to Be a Limit? Other papers were read 
by J. W. Ladd, of Dale, Ind., on Is It Profitable to Fur- 
nish Telephone Service at 50 Cents Per Month? L. G. 
Davis, of Salem, on Farmers’ Lines; How to Make Them 
Profitable to the Local Exchange," and Charles F. Stevens, 
of Princeton, on * Benefits of Metallic Lines Over the 
Grounded System." The officers of the association were 
re-elected: They are: C. A. Kienle, Huntingburg. president; 
Charles D. Knoefel, New Albany, vice president; E. W. 
Pickhardt, Huntingburg, secretary; T. M. Thom, Lamar, 
treasurer. 


The final defeat of the Bell telephone monopoly in Fre- 
donia, N. Y., came recently when Manager Maytum of the 
Fredonia system of the Independent companies received 
notice from Director George H. Frost of Buffalo that Presi- 
dent 8. Fred. Nixon and the board of directors had au- 
thorized the reconstruction of the entire Fredonia system 
with full metallic circuitsto join the general toll line inde 
pendent system. This will extend by way of Duokirk, 
which system will sbortly be completed to Silver Creek, 
thence to Buffalo. 


Kissimmee, Fla., is about to take another stride in progress, 
and by January 1 expects to have a first-class up-to date 
telephone plant. Senator C. A. Carson has obtained a char- 
ter throngh the city council, and will establish a local tele- 
phone exchange to be connected with a long distance tele- 
phone, reaching to Jacksonville and Tampa, touching at in- 
termediate points. 


The United States Electrical Supply Company has been 
organized at Butler, Pa., to manufacture telephones 
and telephone plants under patents of Dr. John W. Byers, 
John W. Brown is president; M. A. Berkheimer, vice-presi- 
dent; W. H. Miller, secretary: Chas. Bailey, treasurer, and 
Frederick E. 8. Freers, general superintendent. 


W. J. Bell, manager of the Baraboo, Wis., Telephone 
Company, has been granted a franchise by the village board 
of Kilbourn, in that State, to construct and operate a 
telephone exchangethere. Itis his intention to organizea 
company composed of the business men of Kilbourn and 
construct the lines at an early date. 


The Home Telephone Company of Schenectady, N. Y., 
composed of business men in that city, is about to put a 
local independent telephone system into operation. The 
rate for a single house will be $1 per month, for an office $2 
per month, and for both house and office for the same 
person $2.75 per month. 


Announcement is made in Charlottesville, Va., of the 
combination of the Albemarle Telephone Coinpany and the 
Inter-State Telephone & Telegraph tompany. Both com- 
panies are to be operated in future by the Albemarle Tele. 
pbone Company, with J. Frank Kelley, its superintendent, at 
the head of the dual corporation. 


ELECTRICITY. 


The London Telephone System to be Under 
Post Office Control. 


A new telephone scheme is to be worked in London under 
theccntrol of the Post Office, which will compete keenly 
against the monopoly of the National Telephone Company 
that has long usurped authority throughout the United 
Kingdom. 

Using the language of the New York " Commercial," the 
installation into an office will be done for the nominal fee of 
£2, or $10, and that for every message transmitted there 
will be a subsequent charge of some say 2d. others 3d. while 
some contend it will be more. 

John Gavey, one of the officials, said that October 
next would probably see the new system in full 
working order. The tariff scale has been under careful con- 
sideration, and will shortly be made public. Meanwhile, 
Mr. Gavey could not divulge particulars on that point, 
but he said the charges would be found reasonable. The 
charges will be made on what is called the toll rate system, 
which means a moderate annual subscription for installation 
and a payment for use regulated by the number of mes- 
sages, This is deemed the most equitable method, inas- 
much as payment is proportioned to use, and it may tend 
to greater appreciation of the telephone by persons who 
have not been able to avail themselves of its advantages. 

Now that the operation of the Post Office system is not 
far off canvassing for subscribers will soon be brisk in the 
city. 

Mr. Gavey claims that the vexatious imperfections of the 
telephone hitherto as a means of communication will not 
mar the service which is to be provided by the Post Office. 
Starting somewhat iate inthe day to provide a service for 
London, the Department bas been able to profit by the best 
achievements so far of America and Europe. The Post 
Office itself has made a notable contribution to telephonic 
science, for, as Mr. Gavey pointed out in a paper he read 
at the Society of Arts: 

In the Post Office a system was designed under the in- 
struction of Sir W. Preece, by which the removal of the 
telephone from its suspending hook actuated the indicator 
at the exchange. This method has now been adopted, and, 
with certain modifications, it promises to become the 
standard type of working in the United States." 

The area of Greater London. which has to be dealt with pres- 
ently by the Post Office telephone service, covers 640 square 
miles. It extends from Chipping Barnet and Enfield in the 
north to Bromley, Croydon and Redhill in the south, and 
from Romford, Erith and Crayford inthe east to Harrow, 
Hanwell and Hounslow in the west, and it hasan estimated 
population of 6,000,000 inhabitants. 

The central exchange will be established at the Post 
Office Savings Bank in the city, and no fewer than 210 ducts 
will concentrate at that point. The districts beyond the 
economical range of the central exchange have to be 
served by branch exchanges, to be established in separate 
localities, each providing for the wants of a circle, witha 
radius ranging from one and a half to two miles. 

The mechanical difticulties encouptered in connection with 
the laying of the underground cables have been very great 
to & metropolis like London, which is honeycombed with 
conduits, pipes and sewers, There have been difficulties 
also in respect of an adequate supply of skilled labor and 
the getting of materials. In spite of all trials and obstacles, 
however, the work has gone on satisfactorily. The adoption 
of the dry core paper cable may be noted, for it is this dis- 
covery which has made telephony practicable ona large 
scale. It obviates the use of overhead wires on the one 
hand, and of gutta percha—which is growing scarcer 


and dearer for insulated underground wires—on the other. 


t- The result of these changes will be appreciated," says 
Mr. Gavey, when it is considered that the 210 ducts con- 
centrated at the Savings Bank Exchange will in round 
figures accommodate 85,000 wires, whereas, with the old 
method of working, they would only accommodate 16,500, 


The New York Telephone Company, in view of the rapid 
increase in its Yonkers system, is about to erect a special 
telephone building for itsexchange there. The company 
will fit up the new building with a complete new exchange 
equipment. having an ultimate capacity of about 6,000 sub- 
scribers’ stations. The use of the telephone in Yonkers is 
enjoying & very rapid growth. The present number of 
stations in service is just over 1,600, and additional subscrib- 
ers are being gained in large numbers. 


The Washington, D. C. Star“ remarks that at the re- 
quest of the Citizens' Northwest Suburban Association, the 
District Commissioners have decided to establish direct 
telephone connection at the new telephone exchange being 
established in Tenleytown between the police and fire de- 
partments of that suburb. The police connection will not be 
made until the new station house is built. 
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Memphis Telephone War. 


There is war in the courts between the Independent and 
Bell Telephone Companies in Memphis, Tenn. The Cum- 
berland Telephone & Telegraph Company has filed a bill 
against the Memphis Telephone Company in the Federal 
Court. The Cumberland Telephone Company asks for an 
injunction which shall restrain the Memphis Company from 
running its conduits through or against the manholes of the 
complainaut. The Cumberland Company some time ago 
signeda bill with the city of Memphis whereby it should 
have exclusive use of the manholes, and the complainant 
therefore asks that the Memphis Company be compelled to 
construct its conduits around the manholes at a distance 
which will make it impossible to injure them. 

The feeling between the two companies is very bitter, 
especially that of the Bell toward the Independent Com- 
pany. It is thought this is simply the first move in the fight 
against the Independent line. 


The Mansfield, O., Telephone Company, which 1s rapidly 
getting its line into readiness to serve local patrons in con- 
junction with its extended connections with outside lines, has 
added to its equipment by the purchase of the lines of the 
Farmers' Co-operative Telephone Company. There are 
about 175subecribers of that line at Bellville and surround- 
ing country and a good exchange at Bellville. There are 
abou’ 75 or 80 miles of line in the purchase, and it will be 
operated by the Mansfield Company in connection with its 
other lines. Substantial reductions in telephone rentals have 
been made by the Central Union Company, and when the 
new company is fully prepared for business it is expected 
that additional reductions will be made. 


A movement is on foot to organize a company and put ina 
new telephone system at Gallatin, Tenn. A petition is being 
circulated through Sumner County, and it is claimed by 
the promoters that it is meeting with good success. This 
town has a good telephone system, second to none, 
but some rulings just promulgated to the effect that 
no one shall use the "phone except subscribers without 
paying for the same have created trouble between the com- 
pany and some of the patrons. It is also claimed that some 
of the out-of-town patrons while in town wanted to use 
the phone and were refused the privilege unless they paid 
for the message, hence the trouble, the outcome of which 
cannot be foretold. 


Attorney W. B. Quinlan has filed with the city clerks of 
Marinette and Menominee, Wis., applications for & franchise 
to build and operate telephone systenis in both cities. The 
applicants for the franchise are former Gov. Edward Scofield 
of Oconto, and A L. Hutchinson of Weyanwega. In their ar- 
plication the petitioners state there are 150 independ- 
ent telephone companies in Wisconsin in operation, that 
they are being connected, and that an efficient system of toll 
lines is the result, and they secure cheaper phones and 
better service if they are given a franchise. They agree to 
have the new system in operation within a year. 


The Southern Bell Telephone Company of Atlanta, Ga., 
returned its tax values to the State at $37,000. The Comp- 
troller General bas refused to accept, insisting upon an in- 
crease to $500,000. 


The Independent Telephone Company of Temple, Ter., is 
at work witha large force of men vutting up poles all over 
thetown. It calculates to have its exchange ready for busi- 
ness by September 15. 


The Hopkington Telephone Campany, Hopkington, Ia., 
has increased its capital stock from $3,000 to $10,000. 


TELEPHONE INCORPORATIONS. 


The Red River Telephone Company, Lawton, Okla. Cap- 
ital stock, $50,000. Incorporators: Jacob C. Roberts, W. J. 
Steel and J. Y. Callahan of Kingfisher. 


The Topeka & Elreno Telephone Company, Topeka, 
Kan. Capital stock, $10,000. Directors: W. F. Evans, To- 
peka; H. B. Low, Fort Worth; F. H. Wright, G. W. Bel- 
Jamy and O. O. Blake, of Elreno. 


The Bridgewater Telephone Company, Bridgewater, S. D. 
Capital stock, $2,800. Incorporators: T. W. Dwight, C. S. 
Meredith, Jacob Tschetter, W. W. Moyes and W. C. Bur- 
roughs. 


The Southern Independent Telephone & Telegraph Com- 
pany, El Paso, Tex.—to construct, maintain and operate a 
telephone and telegraph system in the city and county of 
El Paso. Capital stock, $200,000. Incorporators: Anney 
McElroy, Brett Lorain, Miller, and J. B. Badger, of El Paso; 
W. V. Smith and B. S. Sprague, of Cuyahoga County, O. 
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GENERAL ELECTRICAL NEWS. | 


Lighting. 

Akron, O.--M. Spitzer is preparing plans for ap 
electric light and power plant for the Canton-Akron 
Electric Railway Company in this city to cost $50,000. 

Cameron, Tex.—Judge Henderson, M. M. Kemp and 
others of the Cameron Waterworks Company have 
purchased the water system at Hosebud, and will put 
in a good electric light system there. 

Charlestown, W. Va.—C. H. Emig, of Hanover, Pa., 
and associates have purchased a water power near this 
city with a view to developing it to operate their estab- 
lished electric light plant. 

Dalton, Pa.—The charter for an electric light com- 
pany has been applied for by a company, at the head 
of which is Mr. Allen, secretary of the International 
Correspondence Schools Company. The new concern 
will secure franchises from the boroughs of Dalton, 
Clark’s Summit, Clark's Green, Waverly, Glenburn 
and Factoryville. It is intended by the concern to 


provide all of the towns north of the mountain with . 


electric light accommodations. The plant to generate 
the power will be located Eere and the lights will be 
incandescent. 

Des Moines, Ia.—Articles have been filed by the 
Manning Electric Light Company with a capital stock 
of $50,000. Peter Ohrt, president and manager, W. B. 
Swaney, secretary and treasurer and Honnes Ohrt, 
superintendent. 

Dolgeville, N. Y.—The Dolgeville Electric Light & 
Power plant will be sold under foreclosure in Septem- 
ber. 

Evansville, Wis.—A special election will be held in 
this city for the purpose of voting on the matter of a 
system of waterworks and electric lighting. 

Indianapolis, Ind.—Bids on the new public electric 
lighting contract will be opened August 31 by the 
board of public works. The contract will then be 
awarded unless new trouble arises from further in- 
junction proceedings. 

La Crosse, Wis.— The Neshonec Electric Light Com- 
pany, with a capital stock of $100,000, has been formed 
in this city to buy the electric light plant and water 
power at West Salem, to extend the wires from 
the power house at West Salem to Bangor, a distance 
of 12 miles, and to furnish that city with an electric 
lighting syste-a. 

Little Rock, Ark.—This city is considering an ex- 
penditure of $25,000 toenlarge and improve ite light- 
ing system. 

Montesano, Wash.—Engineer M. B. Koontz hasa 
crew of men at work at Silvia Lake making prepara- 
tions to install an electric light plant. 

Peoria, H1.—H. F. Townsend, county treasurer, has 
purchased the electric light plant at Lewistown. 

Stafford, Kan.—The citizens are preparing to vote 
on a proposition to install a waterworks and electric 
light plant. 


Street Railways. 


Attleboro, Mass.—It is said here that prominent 
financiers of Boston and vicinity have engaged in an 
enterprise to establish an electric road from Provi- 
dence to Boston. The line will run through Hyde 
Park, Mansfleld, Canton, Sharon and East Foxboro. 
The story is that the highways will not be used, the 
idea being to run electric expresstrains from town to 
town. 

Auburn, Ind.—The city council has granted the 
Garrett, Auburn & Northern Electric Railway a 
franchise, which was accepted by the company, and 
now the electric railway has a franchise from the 
city limits at Garrett to Hamilton. 

Baraboo, Wis.—G. I. Hicks, president of the Sauk 
County Traction & Power Company, was lately in 
this city looking over the ground for the new electric 
railway between Kilbourn and Devil's Lake. 

Battle Creek, Mich.—The Gordon Traction Company 
is figuring to build an electric line between here and 
Lansing. 

Cleveland, O.—The Lake Shore Electric Railway 
Company of this city bas been incorporated, to con- 


struct and operate an electric line from here to Toledo 
through Cuyahoga, Lorain, Huron, Erie, Sandusky, 
Ottawa, Wood and Lucas Counties, The íncorpora- 
tors are B. Mahler, F. W. Coen, D. G. Jaeger, A. M. 
Snyder, E. M. Gronmever and L. M. Hildreth. 

Columbus, O.—4An electric railway project to par- 
allel the Hocking Valley Railroad from Fostoria to 
this city is now being agitated. The route proposed 
will touch the towns of Carey, Upper Sandusky, 
Marion, Prospect and Delaware, and will be an air 
line. 

Edgefield, S. C.—A meeting of the citizens will be 
held for the purpose of considering the building of an 
electric line between here and Augusta, Ga., a distance 
of about 23 miles. 

Galion, O.—Another electric road will probably 
traverse Crawford County; the Buckeye Traction 
Company was granted a franchise by the county com- 
missioners giving it the right to construct an electric 
railway from Bucyrus to Sulphur Springs. 

Golden’s Bridge, N. Y.—The State Railroad Com- 
mission, in session in New York City August 7, practi- 
cally decided to grant a certificate for the construction 
of an electric road from this place in Westchester 
County, to the Connecticut State line near Danbury, 
and thence to Peach Lake. 

Hellertown, Pa.—A trolley road will be built from 
here to Riegelsville. 

Jackson, Miss.—There is talk of an electric railway 
from this city to Mississippi Springs, some 12 miles dis- 
tance. 

Mt. Joy, Pa.—The borough council has passed an 
ordinance granting the Lancaster & Mt. Joy Electric 
Railway the privilege of using the borough streets. 

New Berlinville, Pa.—The trolley company here has 
decided to erect a power house near the Oley line. 

New York City.—A syndicate has acquired the five 
street railway properties in and around Utica, and 
they will be connected, re-equipped and extended. The 
completed system will be of the highest efficiency in 
equipment and construction. The properties, with the 
expenditures involved, will represent a cost of more 
than $3,000,000, a portion of which will be provided by 
an issue of bonds, which has been placed with N. W. 
Harris & Co., bankers of this city. 

Norristown, Pa.—The construction of a trolley line 
from Hatboro to Ambler, and then direct to this place 
is being agitated. 

Sheboygan Falls, Wis.—The Sheboygan and Elkhart 
Lake Railway & Electric Company was lately organ- 
ized with John M. Seamann, of Sheboygan, as presi- 
dent. The capital stock is $200,000. 

Springfield, O.—The Pennsylvania Railroad officials 
Lave determined to meet the competition of the inter- 
urban lines by equipping a branch between this city 
and Xenia with electricity, and in case the experiment 
proves a success it is said that the road will equip all 
its branch lines in a similar manner. 

White Plains, N. Y.—The New York & Stamford 
Railway Company was formed at White Plains re- 
cently, with & capital of $500,000, to build a through 
trolley line to Boston. The company represents 
the consolidation of the Larchmont and Port 
Chester electric companies which now operate trolley 
systems from Larchmont to Port Chester. The new 
company is now building a road to Greenwich, and as 
soon as this line is completed the road will be extended 
to Btamford and afterward to Boston. 


Manufacturing. 


Dover, Del.—The Delaware Corporation Company 
recently sent to this city articles of incorporation for 
the Aladdin Manufacturing Company, capitalized at 
$50,000, in which New York parties are interested. It 
is to to make lamps and electrical and other lighting 
devices. 

Hartford, Conn.—The Acme Switch Company has 
filed articles of incorporation with the city clerk. The 
concern will manufacture tools for electrical work and 
has a capital of $12,500. 

Oswego, N. Y.—The Ames Iron Works Company has 
nearly completed and ready for shipment to San Juan, 


Porto Rico, one of its largest sized high-speed engines 
400 horse power. It is to be used for generating elec- 
tricity there for thestreet railway. 

Pittsburg, Pa.—Application will be made at Harris- 
burg on August 26, by Samuel F. Hammond, Henry M. 
Laughlin and Robert R. Hammond, for the incorpora- 
tion of four companies to do business in this city. The 
first concern will be called the Laughlin Manufacturing 
Company, which will manufacture electrical machin- 
ery, supplies and apparatus; the second will be known 
as the Hammond Supply Company, which will deal at 
retail in all kinds of electrical machinery, supplies and 
apparatus; the third will be known as the Laughlin 
Supply Company, which will deal at wholesale in 
all kinds of electrical machinery, supplies and appa- 
ratus; the fourth will be given the name of the Ham 
mond Manufacturing Company, the object of which is 
to manufacture articles of iron and steel. 


Company Matters. 


Buffalo, N. Y.—Ata recent meeting of the Elmwood 
Avenue & Tonawanda Electric Railway Company the 
following directors were elected: W. Caryl Ely, Wil- 
liam B. Rankine, Bert Van Horn, Francis Lynde 
Stetson, T. Dewitt Cuyler, Robert Bacon, Daniel S. 
Lamont, E. G. S. Miller and Joseph B. Mayer. 

Detroit, Mich.—It is practically settled that the Olds 
Motor Works will leave this city and return to Lan- 
sing. 


Power and Transmission. 


Griffin, Ga.—Hon. Seaton Grantland, who owns 
High Falls, an immense water power, which is now 15 
miles around the road” from here, is perfecting 
arrangements to develop it for the purpose of furnish- 
ing electric power to this city and probably to For- 
sythe, Jackson, Barnesville and other smaller villages. 
It is one of the finest falls in the State and the power 
will be sufficient to give almost unlimited horse power 

Labarge, Mich.—The new plant of the Thornapple 
Electric Company at this place is well under way, and 
a large force of men is employed putting up the build- 
ings and constructing the big dam. The company will 
furnish electricity for lighting the streets of Hastings, 
Middleville and Nashville, and will supply electric 
power to manufacturing firms in each of the three 
cities. The water power here will be sufficient also to 
run a mill to be erected by the company at this point. 

Los Angeles, Cal.—The California Power Company, 
composed of Redlands, Pasadena and Los Angeles cap- 
italists, has begun active work upon its enterprise of 
developing electric power from the Kern River with a 
view of transmitting it to the cities of the southern 
part of the State. 

Minneapolis, Minn.—It is announced that the Twin 
City Rapid Transit Company, which obtained author- 
ity from Congress at the last session to dam the Missis- 
sippi River at Koon's Rapids above here and develop 
power, has begun work on the actual construction of 
the dam, the preliminary work of taking soundings 
having been completed. It is estimated that the cost 
of the new dam will be $600,000, and that a minimum 
of 10,000 horse power can be developed at the rapids. 

Sait Lake City, Utah. - The ordinance granting the 
Telluride Power Company the right to erect electric 
transmission lines on certain streets was recently 
amended. 


Automobiles. 


Oneida, N. Y.—The Oneida Automobile Company 
has been formed with a capital of $5,000. Theodore 
Coles, H. M. Reynolds and 8. Allen Clark, all of 
Oneida, are the directors. 

Rockford, Ill.—The Rockford Automobile Company, 
capitalized at $100,000, for the purpose of manufactur- 
ing and dealing inautomobiles, has been incorporated 
by A. Zeller, R. K. Swift and M. R. Drick. 

Springfield, O.—kuqua & Son, carriage builders, 
propose to add the manufacture of automobiles to 
their establishment. 


ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Execrarcrry from a variety of sources, 
utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


P tions: ert. indb., certificate of indebtedness: coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
833 gen., general: g., gold; guar., ran * ino. income; imp., improvement; pa. paid ; pfd., preferred: mig. mortgage; tr., trust; A., annually; S., semi-annually ; 
quarterly; A. & G., Apl. an Ocl.; F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 
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Capital Stock. Capital Stock. 
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Chicago City Ry. Oo.................| 100| 12,000,000| 12,000,000/8 & Q., Dec. 81, «00 3 ||OentralOrosstown RR...............| 100| 600, 00 600,000 4% Q. 255 | 260 
Chicago & South Side E. T. RR. 100| 10,828,800 10,823, 800000 .. ee eCbristopher & 10th Sts. RR..guar.| 100 650,000  650,0002 % Q., Oot., 45 | i55 
Lake Street Elevated RR............ 100| 10,000,000 10,000,000) ..... eles 12% 18 Dry Dock, E. Brdw’y & Battery RR. 100| 1,200,000) 1,200,000) 28 x A., Nov. 120 | 185 
Metropolitan West Side Elev. Ry...| 100| 15,000,000| 7,000,000) Feb 28 1900. 96 3% |dMetropolitan Street Ry. Co. 100| 45,000,000| 45,000,000, 224 „ Q., Feb., 1901 160 10614 
Met. West Side El., pfd................| 109| 15,000,000 9,000,000} ............ 9 * 36 eBleecker St. & Fulton Fy.Ry.guar| 100 900,000 900,000 % % A., July, 34 | 36 
North Chicago Street RRR. . 100 10,000,000 6,600, 000 8 % Q., Jan. A |210 || Broadway & Seventh Ave...guar. 100 2. 100,000 2,700,000 27% , Q. 244 249 
North Ohicago Oif; AS. . 100 500,000 249, 90000 e 200 | 202 gOen.Park,N.&E. Rivers RR. guar 100| 1,800,000| 1 (0,000 24 X Q. 45 | uw 
South Chicago Cit Die 100} 2,000,000 1,608, 2000 108 | 109 || AEighth Avenue RR... 100 1, 000, 000 1, 0, 0000 400 | 419 
West Chicago St. RR. Oo | 100| 20,000,000| 18,189,000) 134 & Q., Feb. 100 | 10049 || 442d 8t. & Grand St. Ferry RR.guar| 100 750,000  ;.8,0004X4 X Q. 5890 | 400 
Union Traction Ry.............com |....| 1,250,000 624,900) 85 15 16 jNinth Avenue Kn...........guar.| 100 800,000 810,000) ...... oco "SET. 
Union Traction Oo. ............pref 100 2,000, 000 2.000, 0005 X 8. 58 59 Sixth Avenue RR............guar| 100| 2,000,000) 2, , 0 ............ 200 | 205 
[Twenty-third St. R. R. Co..guar.| 100 600,000 6. ,000 3448 sW 410 
Cincinnati, Ohío.- Aug 1? Second Avenue RR.................. 100| 2,500,000) 1,8 000 2 K Q., Jan, 212 | 215 
Third Avenue RRR... 100 12,000. 000 10,0 000 81.75 p. sh. Feb. |121 | 12 
Oincinnati Inc. Plane Ry....... oom. 30 1,000,000) 575,000) Ä RPk . . — - mad St., Manhatv'le & St. Nich. Av) 100 2,500,000| 2,59 000| . 65 | 75% 
Olncinnat! Inc. Plane v inr . Ee 50 150.000| 150,000 Feb. es = Union (Huekleberrv) Ry..........| 100| 2,000,000) 2,00 000| . e, 190 
Cincinnati, Newport & Oov. St. Ry. 100 8.000 000 8,500,000/2 Feb. 75 T6 
IQincinnatl Street Ry. Co 50| 18 000 000| 14,000,000 154 & Q., Jan. 424% 125 Newark N. J-Aug 12 
Mt. Adams & Eden Park Ine. Ry. 50 2,500,000 2,200,000 l * Q., Jan. 126, 128 Consolidated Traction Co of N. dies 100 15,000,000 5,C00,000 Pe tos a 0900999 66 68 
Cleveland, Ohio'—4ug 12 North Jersey Railway Co.. . | 100| 6,000,000, 060,000| ......... HE Sae 94 | 25 
United Elec. Co. ot New Jersey.. 100 504,000 504, 000 114 X A. 28034) 202 
Aron, Bed. & Olev. Elec. Ry....... 100 1.000.000} 1.000, 000 „4 % Jan. 48 50 b Pa.—Aug 12 | 
Oleveland City Ry...............-...| 100|) 8.000.000 7,600,000/3-5 % Jan. 02 | 1t3 Pittsburg, Pa. 8 
Cleveland Electric Ry.............. 000 12.000, 000 4 & Q., Oct. 3% 5% Allegheny Traction Coo 50| 500,000 Seda eia 
100| 12,000,000 12,000,000| 34 ; i LA 27 | gos 
mee oOonsolidated Traction Co....com.| 50| 15,000,000 2%, Jan. 20 " 
Detroit, Mich.— Aug 1? Consolidated Traction Oo...... pid. 50| 9,478,850) 8% Nov. 58 80 
Detroit Citizens’ Street Ry ....| 100| 2.000,0c0| 1,260,000) ........-... 00} | -- pOentral Traction Oo..............| 50 1,500,000 |154 % Nov 26 7634 
Ft. Wayne & Belle Isle R. . 100 ENG 1110 75 * qOitizens’ Traction Oo. 50 8,000, 6% A. 134 4 
Rapid Railway Oo........... "oec 260.000 250, 00000 vo | im rDuquesne Traction Oo........... 50| 8,000,000 6 % A. — * 
Detroit Electric Railwa er m |... | 1.000. 1,000, 000000 * 75 sPittsburg Traction Co............| 50 2,500,000 8 N, Nov : on 
Wyandotte & Detroit River Ry.... ‘san 280.000 200,600 00 | ia Federal St. & Pleasant Valley Ry. 25| 1,400,000 216 X, July, 27 n 
2 - Pgh., Allegheny & Man. Trac. Co... 8,000,000 2%, Aug. 
Dayton O.—-4ug 12 P'stspurg& Birmingham Trac. Ry. 25| 1,500,000 1 €, Oct. 11 ax 
City Railway Co. com. 100} 1.800, 000 1,470,600 18 x Q. 40 145 Pittsburg & West End Ry........... 8,000,000 5% A., June ar 
Oity Railway oco A 3 pfd. 100 '600 000 600,000|1 * Q. 70 T United Traction Co. om 50| 17,000,000 J. & J 18% 18 
People's Street Eallway........ 1.100.000 1,100,000) ............ 14 | U5 United Traction Oo................... pre | 50! 8. 000, Oc J. & J 
-> e — —— —— Z — -— ^ * i Ww 
PUniisted. 1Exdiv. — iod di M * - JT Ullsten Pul bald. [Outstanaing: T EZ. dN t 
a The United Rund & Electric Company comprises in its organization the Baltimore Leased to New Orleaos Traction 8 on étoc idis 


a t6% on étock. 
Oonsol:dated Railway Company, the Baltimore Oity Passenger Kailway Company, all the b Leased to New Orleana Traction Company at8 X on stock. l 


lines of street railway operated by these companies, and also the Central lway Co of c Leased to Central Orosstown Railroad at 8 % ou stock and Interest 8.- 
Baltimore. The pref atock of U R & L'eco Co tae been issued in the form of income bonds. d Operating the former Met. Trac. system, anes corporation having become: x net; 
b Leased to B ston E evated Raliroad Company. e Leased to 23d Street Ry for 99 yearn; lease assigned to Metropolitan Street By. 
e Owned by Brooklyn Rapid Transit Company. . . f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Rallway 
d Leased to Brooklyn Heighta Railroad Oo., which guarantees 10% on capital stack. 9 Leased to Metropolitan Rtreet Ry. at 8 % on stock until Oct. I. 1897; thereaft r 9 x 
e 8tocg owned by Brooklyn Rapid Traosit Company; road operated by Brook:yn Hts. Co. ^ Leased to Metropolitan Street Ry. for 99 «ears from Jan. 1, 1895, at $215,000 per annum. 
Stck owned by Kings County Traction Company; road Jeased to Nassau E:ectric RB. 4 d to Metropolitan Street Railway for 18 & on atork 
posue by Atlastic Ave. RR and leased to Naesau system. S Leased to Met. 8t. Ry. for 99 years froro April w, 1892; 6 % first 5 years, 8 X thereafter. 
$80 per share on outstanding capital paid as rental by leséáee — West Ohicago 8t. RR. Oo.; k Leased to Metropolitan Street Railway for $145,000 per annum. i 
$250 100 of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Raitwav for 18 « on capital stock. 
Controle by lesse Chicago West Division Hailway, Ohicago Passenger Railway, and || m Controlled by Third Avenue Railroad by purchase. , 
West Chicego Stre*t Reilroad Tunnel Company. n Dividends of 124 & yearly guaranteed by Oonsalidated Traction Company. 
4 ed po annum paid on outstanding capital ae rental by lersee—North Chicego Street o Controls by lease the Alleg’ny, Cent., Oitizens’ Duquesne, Fort Pitt & Piti'h Traction. 
Ral Compeny 5 P6100 of steck owned by West Chicagu Street Railroad vpn ype y Leased to Consolidated Traction Company for 8 & per annum on par value of stock.) 
h Majority of stock owned by Ohicago, West Division Railway Company; 5 & on $1,000,- q Leased to Fort Pitt Traction Com y for 6 % on $8,000,000 capital atook.] s 
000 stock guaranted by West Street Railway Company, lessee. ~ f Leased to Consolidated Traction Oompany for 4 Kon capital stock: — 77 
« Cincinnati Bt, Bei] wey purchased the Mt. & Eden Park roed, assumise 104 bonds, 4 Leased to Consolidated Trection Company for 7 & on capital stock.) 
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| 
— Bais and Date oF 
Last Div. 


Capital Stock. 


[ate —7 a of 
Bid. | Asked. FANE. Par —| Issued. Last Div. 


wthorz'd Issued. 


— — 


Boston, Mass.- Ang 12 


15974 16) 
$0,000,000| 28,650,000 Q., Jan. 
E 2 Te & Tel o... . 100 12 Feb. 48 | 4814 
New Redford Mase,- Aug! 100| $860,000} 3850,000|? X, Feb. "IM Erie Tele raph & Telephone Oo....| 100 dece rate * iso tat 
Union Street Railway Oo es Aug 19 New Eng n Telephone Qo... oe .. 
— Aug 
Ne ee ee 800,000] 228, O00 f X A., June, IT |New Vork. aus 2 Galla Cid. | ud 1 |a 
Stree 8 : Telegrapn x 105 110 
Northampton A an 55 85 enia yr Bouth Am. Teleg. Oo.....| 100 MS |175 
Omaha, hyn "" 5, 5,000,000,8 % A. and N. *Oommercial Cable e poe — 43 | 50 
69 2 „„ „„ eg. Co — — 
. Aug 12 “| — Erie Tele raph & Telephone de, 100 nye 1 ON, " 108 |109 
"^tePgSon id chus 1,950,000) 1.50. 0 Ä eee eee D$ % Q. MD |2 
— cones: — * ona yt 
Paterson Ry. " 169 | 110 4 eerie Telephone Oo..............| 100| 2,000,000 Q., Jan. 168 178 
Providen ze. R. L- Avg 17 8,000.000| 8,000,000/34 X, Oct. *New York & New Jersey Tel. Co.. 100| 5,000,000 1 UL T 
tı nited Traction & Electric Oo .... , *Pacific & ARAM Licet peuar 1% = menn osos 144 =| by 
e ......... * , ) 
Philadelphia.— Aug 1? 2,000,000) 1,770,000/2 & Dec. 3 2 Bouta & AtloniieTelg. Oo-guar.S X| 280880 He i D» m 
t Park Trans. Oo. -- 20 pd. 1,966,100| (1,966,100 25 %, July 15, 75 | 76 mmerc's] Union Telegraph Oo..| 25| 500 14 X, Q, Jan. 924 9 
Fsirmoun K Fairmount. eee 588 900 ,900 g % July, 26* A Western Union Tele Ta Oo. ...... * * .. * , 
Host n vl, AN Fairm’t..6 % pid. 800,000] 800,000 8 % Feb. |, 2675 27 Div. guar. by Postal Peleg. Oo. 
e Gor cc. ge pal S 80000 080 29,880,450) . „ S 
L nion sce nter. V ERR Lh Y * 00.000 1192,500 $8 share Q. 450 451 rican Dist. Teleg. (Phila.).....| 25 u |. 
«X Oltisens' Passenger R. % 11,876,000|$14sha'eA—Apr. (4) | 461 American Dist. Teleg. (Pbila.).....| 35 eis 
ec eec oll & Boutbwark R 1,000 000 ........ "TTD 90 90% hesa en e & Potomac Telep. Oo.. 100 - 200 210 
muo My. rere y | 1,000,000A. & O. 890 | .. |(Gaieage Telephone Ge. . RE E re eee ue n 
Lombard & South Street Ey... 1,060,000| +771,076|$0 share A, Mar , |Gentesi Dist Eris & Teig.Oc.(Pgh.).| 100 3 7% 
— ird Streets Ry. ,000,000| +6,000,000|8 %, A., April, — | | iz, Jen Bay States Telegraph G -| ...... | ....-. 120 125 
ME ion 00. „% 1 — 572,800 $5.25 share— — 152 apt de Say Telephone Oo.......| 1 122 126 
3 — Passenger Ry.... "500,000 150, 000 8 % Jan., = esa bres n Telegraph Co..guar| 50 à 96 : 
me & Ooates 3 Y Lyre ee RE xad m Providence (R. L) Tapa 5 i — ae E urs 
eople's — ind Ry. ... pid. 750, 120,000, $2 p. sh. Oct. 9:34) 9 Southern New Eng. . AL MFG. OOS. 
AP copie hia Traction Ce. . 59 30,000,000 400,000| § % A—Mar. iB |. |ELECTRIO LIGHT AND ELEOTRIO - 
mm ne & Bainbridge $B ccces 1,000,000 — g6 8 uly * e DE per e ee 
o R eee SEUAT.. 600 000 , rn P =a A u 12 
Continental Pass ee , e July s ton, Mass. 5 ae 115 {135 
e || s JE 
"E 3 & Gray's Fy. RR. 780,500 |420,000/$12sbare, July, | Fi. Wayna Bise Oe. T. Bee Bories A.) SO) couse d ec dle Go" Aug., 1898. | .. ; 
Mage * — Passenger Ry... : 200, $2 share j uy, : 2 .. General Mene on [oie] . eom. 18.278. 6.000 % Q., July, 1901 y 250% 
5 . xe act é u * — e . "" * , ax 
Targ ois. Fass Hy GUAE. 1,000,000] 288.000 ff sh. A. July, |300 ota | M. Kies. Oo--T- Beour., Beries C. . 70 | 704 
ish deomth à 16th Bta, Paes. By. 1,800,000) | |900,000|99.50 shre, July, 2. | 28 Westinghouse A. KHK. Go. pid. 0 4,000,000] 2,996,088 136 X Q., 14 1. 
oe + Ot ee re, use . bd - x V DTI 
(Union — my 1 A Weatiughouse Hl. & V KE. Go. rights.| 80 11.000.000 8,198,126 | 
Wes —Aug 12 * 
Rochester, N. Y.—Aug 1? 5,000,000] 8.000, 0000 "pes dnd 1 Uo., New York.. AM eaa AN ei 
Roo 10% Railway OOo... ’ . Edison Elec rk Oo., Brooklyn.. ,000,000 3,000,000 IX * Oct., 5 13 
" M | ?6 [Edison Ore Milling Co. —— — e ie 
Pa.- Aug 13 1 000, Semi-an.,Jan. & Jy . l Oo. „„ „em. . "9 Sess = d 
pem er. 285 Wu Jas 15 is (General Hlectri Oe, new). com. 1$ 90:000 Ay 21 CF. Jul; 1901 25014 250% 
Passenger stt — tov Senne 1 000 1 an., ral Elect € ok s... * * * bs 41 e 
FFF eee eee bs a 
— 12 .. - -- Kings . * e a couugqete east * , 8 
CCE 20 00 S Deo. * Fita pure Pa-&or 1s is | 1m 
Jefferson Avenue Hy. Ge. .. 160 „ 400,000 2,400,000) 114 % Jan. - | = || utegheny County Light o 500,000 500000 J. & J * 
[green ii F 2,500,000 22 76 ^6 Jan. - | - ||gast End Hlectrie Light Oo. ..------ 000,000 899, Q 
ilwa ——— eeeeee * 2,500,000 2, A TI ° d ^ E 2 
N & Fair Grounds... 2,000,000) 1,500,000, %  Oct., 4 | « philadelphia, Pa.—Ang 12 oí "od 14 11 
Cisimens’ RR. ...... ... 2,000,000 2:000, 2 s | z teen Electric Light Oo. --........ 8:500; xm 70 | 75 
„„ „„ „ „„ „ „ „ „ „ „ „„ „%% %ẽ , La | r ee . , . „ -— LLISII ~ 7 
TU n ieee e e ee be. , e ee ee pi 109 ee ee l7 a | cx 
woe UgMedieeisaNU EK, 7/7, in 7 0 [Ner t , ^ o ee ’ —— à 
Entted Electric — — % — . 1.600.000 3 X, Jan., * 85 eie eie Elec. Lieht & Power Oo.. 187, 187,500  .... 10 
ectric Ry....... 5 X pref. x 990,000) 2,500, eee ene -: á 
2 Suburban Ry........---. 4,000,000) 4,000,000 & A., July, Miscellanoeus.- Aug 0 800, 00000 seses 17 | 4 
„„ e. ee e e Bios. 14. Oe... e 9,4 
san Francisco, Cal.—July 1.000. 00 600, 50c monthly. » eec Eddy Electro C Oo.... "ss" ” 850.000 eae san 130 191 
fornia St. Cable KÑ ... 1,000,000 — 875, $2.50 share, 61| 08% Hartford (Conn.) Elec. Light Oo.... ' — 0 "m 
Geary Ptreet Park & Oosan Kii. . 108) LOO (00 18 740.080 C. 66e. per abare. ~- | 16 Hartford (Conn.) Lt. & Power Co.. 10999 .. 222 3 
MarketStreet KX. . lesse 9 8 ; New Haven (Oonn.) AT) Elec. Go. 1,200,000 . |2% Q., Oct., 2 2 
Presidio & Ferries RR... q Narragansett (Prov., em raga e 3e Aen 110 
EAA 18 000,000! 2,500,000 — || Rhode Island kieo. Protec, Oo...... pnp cerise xà iro | aot 
ades Rel im — Ing]  M00UD| — na s Toy alio (Canada) Hes Light Ge... 1,088,000] 1.600 J XQ 1 
4 — nton & Carbondale Trac. Oo.. 100 1,050,000 1,050,000 s... —— Thomsen a en EN —— T eec * id 106 
w Scranton & Pittston Traction Oa.. Woonsocket (R. E x seh ority vote of the stockholders the capital stock was — 
Sı Pin field III. Aug 12 000|  180,000| serrer om | = tOn Aug. 17 last by a 000 is common and $2,951,200 preferred. [ Ex div. 
: lidated i ux boa: S bo $20,827,200, of whieh be o^ I ting Oo. of Brooklyn and its constituent oom. 
ee ee M Rc 35-7 T t 
= 12 — the Municips ° 
field O.- Aug 1,000,000) 1,090,000) eese pany, 
rd street By. —— 2522444 100 ALLIED INDUSTRIES. 
— 12 
SL rirglield, Mass. Aug 100| 1,X0,000| 1,166,7%|. A. 200 | ala is 
8 apngfteld street K.. , Boston MAaB88.—^ugz LX B 10,000,000 TM — 3 = 
1oronto Cana 100| 6,000,000) 6,000,000 171 " 279 | 280 ect Ry. & Illu'g Properties.. .pí ^... | 1,000,000 88.50 p.sh. - ne 
Toronto Btreet dre p s+ 000,000 4,000,000 4 B. United ectric fecuri en Oo.. .ptd. t... LI b | 
Montreal Street mye fi sep ds 
Bet ity eee e . — . 1 680. per sh, Oct. 1037 103% New Vork. Aug 12 tre 
Oapi.al Traction Oo. —— 4% 50 112400 * 400,000 6% A. 55 40 Oonsolidated Electric Storage Oo... "T 150 1565 
F Tor, 8 2 | eien Oar Heating & Lighting Oe. m. " 
A. RIDE ` ess y r sox s ev i n Pump G.. . . . . Sora. — us fi 
Were sk Lonallviown iy. M NON) umo las & d Worthington Pump Oo......—---PHd| 160) 299 
we re 1 . t... á 
` — Aug 12 
- Aug 12 su| 35 |Pniladelphia Pa. 1% 1% 
orcester, Mass. 000, 000 „ . e 00. 1,500 
s oreester Traction Co oom. Te y 21000. 000 8 X 8., Feb., 107 p^ F Oo..scrip. 10000 900 Kx 3. 
cester Traction Oo......6 % pid. '550,000| 54,500 4 &. * Uni rcial Oo..... com. 8,500,000 
Wor iE in| 6650, Welsbach Comme 73 | 75 
Ge eer ee, Welsbach Commercial Go. .. pid. 600, 000 5 | 5 
(\€330aP23, Pa. - Au: " 35 ^ ^6 |Welsbach Light Co. . . . . 1 | Db 
xd very & WvomingVal Trac.. ' 1CO 6,000,000} 5.000.000 156, Jan Welsbach Lighi E 9 s 
: —Aug 1: 
Pittsburg: Pa.—Auz 
Full palid. | Outstanding. ? Ex-div. dum Mfg. Oo 200, 224 997 
" d iS N etka: thes & Fairmount Passenger Ky. for 4 aA on ipa“ gah ene n derground Gable Oo... 1,000, 
a : ' elphia . ME 
„C0 goa ecce companies assumed by Union || AIiscell aneous.- Aug 12 o) | 
cha'ges an l ey & Smith Oar Oo....... com. Pa NUN 120 129 
Traction Company. Union Traction Company. . Barn Smith Oar Oo........pid, — wy 
d Prae to onn (ond & ekran Passenger Ry. assumed by Electrie Traction Co, Alling 2 Spemest “yo MCN TH Y 54 | Bow 
e * ‘ [ H tin @eeeOese reuse * 105 109 
e Leased to ge e N 8 Passenger Rall way. S copi aere Oc. x = EEE JOON! -acccut. 5 
f Controlled by ea P nger Rall way at $5 per share. P M & Whitney Oo........... dom. 1000 4&6 |90 
g Leased to ayer — E People's Traction Compaty. Xin & Waltney Oo............pfd| 100| ......... 50 
a Majority e: e Traction Company. ea eres OQ ci iint "i 65 T0 
Traction Company. i — l-Bierae Oo ...... „ 20 
f Ud lo oed Traction Company at &;rental of $10,000 per BATUR T. 9 8 6 800. 00 8 | ge 
Ds. 820,000 in xe ay 1 annum thereafter, payable eemi-ann y. . O*erles Osr 00 -— € 
` 1 nd 8e . . * à 
ee artes ef 10 % guaranteed by Reading Traction Company; Unlisted 


` Reading Traction Company. l — 
É F Railway Oo., formerly Scrantoh Traction Go 
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i | — BONDS. 


PASSENQER RAILWAY. PASSENQER RAILWAY. 


[mb P I. 
— eS ee — — YK— —— — - —— — 
New Opleans La. 
Albany N.Y. á Date of Quotation— Aug 12 1901. E 
2: anal & Claiborne RR... cons mig. 6s.| $150,000 $150,000 |1912| M. & N. | ...... — 
Date of Quotation Aug 12, 1901 Crescent Olty ee 6a. s..... 50,000 1899 M. & N. 1053 LIII 
fhe Albany Ry. OS.. . . Cons. mig. 5s Orescent Olty RR... . . . Cons. mtg. K. 58. 5,000,000 | 8,000,000 1948 J. & J. | ...... — 
The Albany Ry. Oo......Gen. mig. 5e. New Orleans City RR... . . . Ist mtg. 6a.| _ 116,500 899,000 |1908| J. & D. | 108 113 
eene pike & ER.1s mtg. 6e tN. Orl's City & Lake RR..1st mig. g. 5s.| 5,000,000 2,099,500 |1948| J. & J. 112 1s 
Watervie!t Turnpike & BE..3d mig. 6s. N. Orleans & Carrollton RR.2d mtg. g.6«.| 850,000 850,000 1907 F. & A. | ..... — 
Troy Olty Railway QO OOTES ee eneee ls 5e Orleans Railroad Oo. ***e8 -Oons. mtg. 6a. 800,000 800,000 1912 J. & J. %% 9% 
— tSt. Charles Bi. RR. CO. . . 18t. mig. 66. 900,000 75,000 1900 J. & D. | ..... — 
terest . by Albany Ry. Oo. 800 in escrow to retire New Or- 
and interest guar. by leans Oity RR. Oo.’s Ist mtg. bonds. 
A'bany By. Oo. $900,000 outstanding. 
Baltimore Md. New York. 
Date of Quotation— Aug 12 1901. 
Date of Quotation— Aug 12. 1901 Atlantic Ave. (Brooklyn). y Imp. g. Ba. 1,500,000 1,800,000 J. E J. LJ LIII 
eri m w income 4s, | 14,000,000 ( 1949| J. & D. 7 15 tAtlantie Av. (Brooklyn). Cons. mtg. 5s. 8,000,000 1,966.000 A. 40. 11$ 116 
Olty Pass. Ry..1st mig. K. 5s.| 2,000,000 | 2,000,008 1911| M. & N. l1 [Bro'dway & Tih Ave.lstcons. mtg. g.5s.| 12500,000 | 7,650,000 J.&D. | 1 125 
‘Baltimore Traction Oo... let mig.5e.| 1,500,000 | 1,500,000 |1929 M. E N. 119 | 120 Broadway & 7th Ave. . ist mig. 5e.| 1+800,000 | 1,500,000 J.&D. |10% | 106% 
{Baltimore Tree, Qo.Exien. & Imp. g.6a | 1,280,000 | 1,360,000 1501 M. & B. | 104% | ...... Breadway &¥th Ave... 2d mig. Ba. . 500,000 | 500,000 J.&J. |10% | nog 
Bal. Trac. Co. No. Balto div. Ist mig. K. 86 1,750,000 | 1,750,000 |1942 J. &D. |131 | 121% Broadway Surface............1st mig. Bs. 1:125,000 | 1,125,000 es | I5 ur 
Trac. Oo. Coll. Trust lst mts. t 5a. 750,000 —— 2 1900 .& ; IOL -i rne way Surface... aw 2d mtg Ba. 1,000,000 1,000,000 — — 108 
Baltimore Traction Co. Gonv b 2 ba. 800,000 DI E 1906 N. & M. 1004 — Brooklyn Oity RR. Oo... 1st cona. mtg ba. 6,000,000 6,000,000 J. & J. 116 IW. i 
tral Pass. Ry. Oo........si mig. 6s.| „96,000 | 117,000 1912 J. & J. |... 131 Brooklyn City & Newtown..1st mig. Za. 2000.000 | 3,000,000 J.&J. | Ys 6 
Pass. Ry. Oo. Cons. mtg. g. 5s. 601,000 880,000 |1982| M. & N. | 119 121 TBrooklyn,Bath & W.E. RR. Gen. mig Ba. 1,000,000 448,000 J. & J. 101 ree 
& Suburban Ry. . Ist mtg. g. 5s. 8,000,000 8,000,000 |1922| J. & D. | 114 117 Brooklyn Heights RR. 1st. mate "Be. 250,000 250,000 A. &O, | 104 3 
Roland Elev., ...........1st mtg. 58. 1,000,000 | 1,000,000 14% M. & 8, | 117 | ...... Brooklyn, Q's Oo. & Sub'n..1si mtg 5e. $300,000 | 8,800,000 J&J |I |... 
— Brooklyn, Q's Co. & Sub n. ist en Ba. 4.500.000 | 2,750,000 1841 M. & N. | 107 . 
a@- All of the bonds of the above Brooklyn Rapid Transit... .. gold Bs. 1000-000 | 5,181,000 € [^ — 
companies, marked +, have been as- Bleeeker 81.& Fult’n Fer'y RR. 1st mig.Ts 700,000 700.000 N 100% 
sumed by the United Railways & Elec- Cent P'k, N. & E. R. RR.1at cons. mig. 4s. 1,200,000 | 1,300,000 J.&D. | 107 109 
trie Company. Oentral Orosstown RR... . . . Ist mtg. 6s. 280,000 250,000 M. & N. | 135 ores 
. 4D. Dock, E. Bd'y & Baty R. ron mig f. B. 1:000,000 | _ 980,000 J.&D. | uy | 19 
Date of Quotation— Aug 12, 1901. Dry Dock, E. Bd'y & Baby RR sete . 100,000 | 1,100,000 F. K A. | 102 | 105 
fLynn & Boston RR....-..1st mig. g. b. 5,879,000 | 3,702,000 994 J. & D. | 114, | 118 Righth Av. RR. Ge. . Cert. indebt. 6 K. 200000 | 1,000,000 F.& A. |108 | .... 
West End Street Ry........Deben. f. 88. 8,000,000 | 3,600,000 10 M. & N. | 10404 42d St., Man. A St. Nich. A. Ist mig. 6a.| 1˙209. % | 1,200.000 M.&8. |116| LIT 
West End Street Ry. . Beben. f. z. 2,890,000 | 2,096,000 [1914] M. & 8.) 113 | ... ||42d St., Man. & Bi. N. Av. Ad mtg. Ins. G8. 1500.000 | 1,500,000 J.&J. | 9 |. 
1$1,074,000 in escrow to retire oniani Lex. Ave. & Pav. Ferry RR.1st mig. g.5s. 5,000,000 | 8,000,000 M.&8. | 1M 
ng bonds of absorbed companies. Me litan St Ry Oo..g. m. cl. tr. g. 5e 1 xe 4 yi a — 
Secon venue ee E - d , , , . . 
Charleston 8. C. 1 188 188. | 108% | 109 
Bais of Quotation— Aug 12, 1901. South Ferry RR. g . mig. e. — 50,000 8000 I. | 10% 1a 
Enterprise Street RR........1s$ mtg. 56. 900,000 | 47,000 1900 J.& J. i . (Third Avenue RR. . Ist mig. f. 52. 5000,00 | 5,000,000 fee J. 23. ..... 15a 
{Gharlecton Oliy Rx. .- 12 mE. . 800.000 . J. KJ. * | Twenty-third Street Ry......1st mtg. Ga. yee — 2217 | wan 2 
fOontrolled by Oharleston 8t. Ry .Co Twenty hire Street By.......... Deb. fe atten, | somes $55 | | 
on (Hue e Cos ATI 1 $ Y pt í 
Chicago UL HW oøtohester Electric RE... mig. . 500,000 | 800,000 |1948) J. & J. 114 
Date o Quetation— Aug. 12, 1901. 83 000 in escrow to retire gen. mig. 
Ohieago Olty Ry....--.....1st mtg. 4 6,000,000 | 4,019,800 1901 J. & J. 10134 „ 194,850,000 in escrow fo retire mat 
iCbieago Passenger vb 22 400,000 400,000 |1908| F. & 4. | 103 ||obligations. * 
cago Passenger Ry. - Cons. mig. 68. 1,000,000 600,000 199 J. & D. . ,0001n escrow to retire 1st and 3d 
& Bo. Bide . 120 mig. g. Ba. 7,000,000 | 7,500,000 |1929| A. o. mig. bon 
cago & Bo. Bide R. T........... ..4 1,500,000 760,008 1907 J. & J. | s | vn f n treasury, $80,000. 
|Ohieago Wost Div. Ry.....lst mtg 4 4,040,000 | 4,040,000 |1982| J. & J. 10054 | 109 t Guar. by Union Ry. Oo. 
Elevated Ist mtg. g. 5e. 7,574,000 8,781,200 |1998| J. & J. N Toronto Canada 
Metrop. W. Side Elev. Ry..1st mtg. g.5s.| 15,000,000 | 15,000,000 194 F. & A. | 96 90 X 
North Chicago St. RR... 8,171,000 | 8,171,000 |]906| J. & J. |106 . Date qj Quotation— Aug 12 1901 M. 
North Chicago St. RR Cert inde 66 500,000 500,000 1911 wa & Jis @ese | seeece Montreal Bt. Ey... IDIDIIIDTI lst mig. Bs. 2,500,000 800,000 M — 2 ood 
North Ohloago ONT E . m / 2 5 poe 008 ; I te T k a 3 Toronto 8t. Ry. .. . 1st mig. g. 1%. 4,550, 3,200,000 — 
cago BE oe seca 1 ry 1 +$85,000 per m. single track authorized 
joago St. RR.........151 mtg. 38. 4,100,000 | 8,969,000 |1928| M. & N. -+ 111 : 2 
West 822 I Mr. ben.te $ ry È 300,000 1911 J. & D. LA 108 $600,000 in mua w to retire 6s due in 1901. 
West cago Bt. . . . Con. m K. 5a. , „000,000 11986)  ...... N 
W. 84. RR. Tunnel..1stmig. 56. 1,500,000 | 1,500,000 190 FI Ak. "AGIS 
Redeemable at option on 60 da. notice. Date of Quotation—Aug 12, 1901 
debt assumed by Ohicago W. Continental Pass. Ry. . . Ist. mtg.6e| 950,000 | 810,000 223 2 | coed 
"v. Ry. Oo., oontrolli interest of Empire Pass. Ry s.s... oot *529999999 mig. Te 800,000 200,000 J, & J. cece Lass] 
which is owned by W. Ohicago Greene & Ooates St. Ry.........1s$ mik. % 100,000 | 100,000 J.&J. | — 
Co., lessee. Lombard & Bo. St. Pass. Ry. . igt mtg. 6% 150000 . "tt ee | eee 
Pan to call after Oot. 1, 1899, at People’s Pass. Ry......... —— st mig. 7s 250,000 250,000 J. EJ. iA siae: 
#110 and interest. People's Pass. Ry. . . . . . ad mig. 5g | , 500,000 458,000 J.&J. | sere | coos 
‘Assumed by W. Ohi. RR Oo.. lessee People's Pass. Ry. . . Cons. mig. 56 1,125,000 867,000 M.&8. | [| soos 
Unt. guar. by W. Ohicago St. RR. OOo People's Pass. Ry. .. Stk. tra. cert. g. 4s | 5,095,210 222 e.. * | cece 
Phila. City Passenger By......1si mtg 200,000 | 200,000 J4 m | pees 
ee eee e, IE 1 as | | Z 
2 ; n 5th St. Ry. .. Ist mtg. 7s , , > Dec 
Date oj Quotation—Aug 12 1901 Union nger Ry. .. . 22 5e 500,000 500,000 122222 | seee 
Oin. New. & Cov.8t. Ry. ist Oon.mtg. g.5s| 8,090,000 | 3,500,000 J. & J. 1064 115 Union Traction Co................ Ool tr. 48. 29,785,000 | 29,724,876 A.&0, | =m | — 
M Adams & Eden P'k In. . 1 mig. 6% 46,000 46,000 A. & O. | 108% | 104 est End Passenger Ry. . 'símig.Ts.|  ;—— |  .----- [anal A' CAD A beans 
t. Adams & Eden Pk In...1s$ mig. 66. 100,000 100,000 A. &O. |ll4 | ... West Phila. Pass. Ry......... Im tg. g. 66. 250,000 246,000 A. & O., | we | € 
1. Adams & Eden Pk vere qur be 581,090 581,000 M. & B. Kae iiie West. Phila. Pass. Ry. . . . . ad mtg. 56. 750,000 750,000 M.&N. | . 
So. Oov. n. (nest mig. 6s. , 250,000 . OE EN 1255 $ è The trust certificates were issued to 
ci by the ois 5 66. 400, 000 100,000 J. & J. 1 pay tor the shares of the Electrio and 
{8250,000 reserved to retire lst mtg. bds. * dues on lines purchased. 
Gev 2 Date of Mida 3 1901 
£ o ug 12 
Date of Quotation— Aug 12, 1901. Birmingham, Knox & Allentown......62,| 500,000 800,060 M.&8. |I | .... 
aBrooklyn Street RR. Oo....-.1st mtg. 8. 800,000 | 600,000 M. & 8. | 106 107 Gentral Traction Oo............... lst mtg. 5s.| , 975,000 | 875,000 J.& J | vem — 
Cin. New't & Oov. St. Rx. - Oons. tg. 58. 8,000,000 | 2,500,000 J. &J. | 118 114% ||Citizens’ Traction Co. lst mig. 56. 1289,00 | 1,280,000 A. &0. | — — 
Cleveland City Cable * -- 1st. mtg. 58. 2,000,000 | 2,000,000 J. & J. 105 106 |*Duquesne Traction Co. . . lát mtg. 5a. 1,500,000 | 1,500,000 J. & J. T — 
{Oleveland Hlectrie Ry.Co. 1st mig. g. K. 8,500,000 | 1,249,000 M.& 8. 106 | 107 |*Fed'!8t. & Pleas. Val. Jack's Run....5s.| , „50,000 50,000 J&J | MM 
Columbus (O.) Cent. Ry. . Ist mtg. g.5e.| 1,500,000 | 1,500,000 M. & N. „ Fed'l St. & Pleasant Valley. . Oons. 58. 1:250,000 | 1,250,000 J. & J. "llo 
e — lst mtg. 58. 1,000,000 | 1,000,000 M. A8. 107% Millvale, Etna & Sharpsburg... e... 88. 150,000 750,000 M. & N. 9 | ns 
Ft. Wayne (Ind.) Elec. Ry.1stmig.g.6s.| 600,000 |  ..... M. & NA. +--+ ||Pitteburg, Crafton & nafidd MERECE 86. 200,000 250,000 J. J. 4. bee 
rid -- 12 mtg. 8. 300.00 | 300,000 J. & J. Pittsburg Traction Co. . lst mig. 56. , 750,000 | 750,000 222 | n | tee 
. Ry. O., Grand Rapids...1st m. 58. $00,000 | $00,000 J. & D. Pittsburg & Birmingham. . Ist mtg. 886. 1,500,000 | 1,500,000 M. & N. 118 
in escrow to retire bonds of Pittsburg & West End. lst mig. 5e.| , 200.000 00, 000 J&J, | > e 
sbsor e merked a. *Pg'h., Allegh. & Manch....Gen. mtg. 5e.| 1200, 0 | 1,400,000 A&O. | | — 
interest guar. by Cons. St. Ky. Oo. Second Ave. Traction O0... ... 58. 2000.000 | 3,098,000 J. & D. | ==> | osse 
Detroit, Mieh. Sub. Rapid Transit Railway G0. . 66. 900,000 500,000 Ves “ee 
Date of Quotation—Aug 12, , 
— 3 Providence R. I. 
amt. 5a.| 7,000,000 | 8,885,000 A. & O, | ...... 10254 
Wa a Bello lale ye de mtg. 6s.| 400,000 871,000 A MO. [55 [ves Date of Quotation — Aug 12 .901 
12 mig. 5s. 1,800,000 1.800.000 J.&D. 105 106% N 000 
000 im escrow to , 80, ewport Street By...... . Coupon Bp , 60,000 J. & D. | ...... 
ole bits Ry. and Grand Hiver S Ho United Trac. & Hiec. Oo....1s$ mig. g. 5s| 900.000 | s 250,000 [19989 M. & l. iis | "13 
New Haven Conn. St. Louis. 
Fete of Quetation— Aug 12 1801. Date of Quotation— Aug 12, 19061. 
New Haven St R.. Ist mtg. g. 5s... 600,000 600,000 lll .... ||Baden & . Louis RR. . lat mtg. 6s 250,000 150,000 J&J 16 
New Haven, Edgewood Div., Ist mtg. 5s.|| 250,008 250,000 J& D lll ---. ||Oass Ave, & Fair Ads Ry......let mig. ba | 1,818,000 1,882,000 J&J ere XE 
r Avenue RR., 1st mtg. g. 5s.. 100, 800,000 |. MAN 168 „ ||Oiimens Railway Co......lst mig. 5e | 1,000,000 1,809,000 J&J 109 
Winchester Avenue RR... Deben 5s, 100,008 4690 Má . "AGenmrp. Hts. Un. De, & Mer. Teris 1 606 009 a Ww 


$ 
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PASSENGER RAILWAY. 


ELECTRICITY. 


RARE. 
St. Leu!a. 
Date of Quetation— Aug 12 19(1 
Jefferson Avenue Ny... Inn mig. Ss. 270,080 270,090 M. & N. | 162 18 
1 1 By. Ca- CO.. . 180 mtg. Es 10001008 RU . T1 1 1s 
— City 28.00. dah mtg. 5s.) 400,000 | 800,008 A. &O. | 104% | 105% 
nre RE. Co e 09090090099 «vocc. 180 mig. Ge. 125,000 125,000 J. & D. [IJI DIIIPI 
FFV mig. e 1 9 Erbe Cm s a 900000 evceces 
Mea e 8 . *09090 0009 000009 na. m g- U U 3 . e et PITTIT] 
8$. Louis & E. ectrio..1s$ mig. 65. 75,000 75,000 J.& J. |100 101 
8t. Louis RR. %% %%% m i 2,000,000 3 000 000 1900 M. & N. 9934 1005 
ist, Loule -In 6e. 1,000,000 1,400,000 1841 F. & A. | 108. 104 
St. Louis & Sub. B 20000 Income Be. 800,000 800,000 . 9090009090 90 94 
iim uthern El 0 32 r mtg. 66. 600, 000 500,000 1509 M. & 106 108 
ylor Avenue St. Ry......1s$ mtg. g. 6. _ 500,000 500,000 1918 J. & J. [116% | 11714 
Union Depot RR. Oo....1s$ cons. mtg. 6s.| 1,001,000 | 1,091,000 A. 4 O. | 100 1095 
Union Depot RR. Oo.........Oons. mtg. 68. 8,500,000 787,000 (1918; J. 4 J. | 131 123 
Oontrolled by Union Depot RE. Oo, 
n y on 
E escrow io retire lst dk 3d 
im escrow 
E — 000 in escrow. 
[16300,000 in escrow to retire lst mig. 
v da. 
san Francisco Cal. 
Date of Quotation— June 1901. 
Oal!fornia Bt. Cable RB. - 180 mtg. 8. 8s.| 1,000,000 009,000 |1915| J. & J. 114 | 119 
t Ferries & Cliff House By.....lst mtg. ĉe. "650,000 660,000 &8. | oe. | 119 
Geary St., Park & Ocean RR. I. mtg. 88. 1,000,000 671,000 191 A. & O. | ...... | 95 
Market St. Cable By. Oo.....1st mtg. g. 6s.| 8,000,000 | 8,000,000 |1913| J. & J. 1263<| ...... 
bh Lapa By. OO. esee lat „istb mtg. 200,000 easeooses ~ eeeeee eee 6 6 „ „„ ecsece 
Omnibus Cable Oo... ee. %%% lst mtg. 6a. 2,000,000 3,000,000 1918 A. & O. 1285 ITI 
Park & Cliff House RB......1st mtg. 6e. 850,000 850,000 |1913| J. & J. | 108% 
Park & Ccen RE. .... ISW mtg. 66. 250,000 260.000 |1914| J. & J. 115 | .... 
Powell St. Ry. . . .. Ist mtg. 6s.| 100, 000 700,000 & 8. m 
Sutter St. By. e- 2 2 LB mig. g. 55. 1,000,000 900,000 1918 M. & N. 9 00 6 
{Controlled by Market 8t. By. Oo. 
Washington D. C. 
Date of Quotation— Aug 19. 1901 
. ageseseor ssent tesos JO 50. 600,000 450,000 1930 e e PTTTTTI 
Be PENAT , me e| 500000 | $500,000 19M| 4. & O. 8 
Colum 28 sass 
Eckington & Soldiers’ Hom-.'- mtg. 4. 300,000 200,000 |1911| J. & . | oes 
* otro litan RE. Oo. Col). tr. cons. 6s; 600,000 600,000 1901 J. & J. 60% 0% 
1880, 800 in escrow to retire 1st mtg. bds, 
Miscellaneous. 
Date of ore 3 12, 1801 
Bridgeport Traction Oo........13$ mtg. 6s.| 2,000,000 | 1,688,000 ; , 
Buffalo (N. Y By. Go E Oons. mtg. 6s. 5,000,000 8,543,000 1 E ^ r 115 110 
sens“ PE . (In lis).1st cons.m.5s| 4,000,000 | 8,000,000|1 M. & N. 104 | 105 
Crosstown Bt. 14.7 (Huftals). sf. mtg. 58. 8,000,000 | $,866,000/1982| M. & N. | 113 | 118 
Columbus (0. tes eee Ist cons. E 5a. 8,000,000 2,261,000 1 J y" j a 115 
nsolidated on (N. J. zie míg.5s| 15,000,000 18, 588, 00 10 J. & D u| 111% 
Croest'n St. By. looo S mtg.g.5s 2,000,000 872,000|1 J. & D. 115 115% 
Denver g Osble By... t mtg. g. 68. 4,000,000 | 8, 860, 0010 J. & J. 
Denver Con. 5 Co......Con. m. g. 58. 4,000,000 , oo0 15 A. & O 2 s 
Louisville (E y.) Ry...1s$ cons. mtg. g.5s./ 6,000,000 4. 81, 000 1850 J. & J. | 119 | 119 
Minneapolis 8t. y.lst cons. mtg. g. 58} 5,000,000 | 1, 00, o00 1819 J. & J. 1104 11 
o. Hudson Oor Ey. N m0 "ioco | "ecole MN. | IE | 
ie on . ) ee i 
No. Hudeon Co. By. ( . J.) ecc. De „ 6a. — di con 1902 MEn: ev 600 
Paterson (N. J.) Ry....-..Cons. mtg. g.6s.| 1,250,000 1, 000, O00 181 J. & D. |... .. 
bochester (N. Y.) Ry.......... lst mtg. be.] 8,000,000 4.09, O00 1880 A. K O. . | Z 
St. Paul Oi SB msesoeeses ns. g. 3 5,500,000 4,298,000 1987 “seers 108 106 
8t. Pau) Oity By... ses coecccee Deb. g. 0s 1,000,000 1,000,000 1900 mo LI 108 CETT) 


191,000,000 in escrow to retire 1s$ and 
d mig. bds. 


000 in treasury. Bonds guar. by 


flalo By. Oo. 
Baffalo By escrow to retire bonds of 


0. 81. BR. Oo. 


n treasury. 
11650 v fos ved to 1edeem prior liens 
. (00 in e o.. 


"With int’re 
ELEOTRIO LIGHT AND ELEOTRIOAL MFG. OOS 


Boston, Mass. 
' Date of Quotation— Aug 12,-1901. 


Delaware Gas Lt. Co., . 1st m. 50, g. 800,000 800,000 |...... J. & J. 106 106 
Edison Elec. Illumipatin ng 'Oo., Boston. . 2,026,000 |  ...... Quar. 157 nee 
General Electric Oo.. gol coup, deb. 5s..| 10,000,000 | 8, 750, 000 1922 116 elses 
Pittsburg Pa 
Date of Quotation— Aug 12 1901 
Allegheny County Light Co........ + eese 600,000 se ese 1911 J. & J. 110 soose 
Westinghouse Elec. & M tg. Co.Scrip ^ 196,670 3 M. K. čas 
Miscellaneous. —(Aug 12 1901.) 
R dison El. Illg. Oo. (N. York) Ist m. 5s.. | 4,872,000 4,812,000 191000 109 . 
Edison El. III joe: N. Y.) con. s g. 5s. | 15,000,000 2,188,000 |1998] ...... 124 | ...... 
Edison Elec. Ilg. Oo. (Prookiyn) .. . | 6,000,000 5,000,000 |1940| ........ 12244} 124 
Edison Eid EA b$ (Phila elphia).. 2,000,000 iussu des na s Ese eee 
& ings Co. El. Lt. & Pow. Co. Ist mtg. 58. 2,500,000 T» 1987| A. & O. | 100 105 
E ings Oo. El. Lt. & Po. Co. pur. money 68; 5,176,000 — 1997| A & O. 129 122 
Milwaukee El. Ry & Lt. Co. Ist con. g. 58. 8,000,000 3 F. & A. 1024 ͥ 
United Elec. Light & Power CO( N. F.) .. 5,000,000 !! sat e vs 
TELEPHONE AND TELEQRAPH. 
Miscellaneous. 

Date of Quotation— Aug 12 1901 100% 101 
merican Bell i eee e 1908 F. & A. | ..... ee 
orthwesternTele Pd Ge . 8 9 e Has 

N. V. & N.J. Telep & Tel ah ere -Intg.5s cones „ 114 116 
Chesapeake & Potomac e Oo.. .5s. . . |1911] J. & D.] 108 106 
ALLIED INDUSTRIES. 
Miscellaneous. 

Date o. Quotation— Aug 12 1901. 

American Electrie Heating............ Te $00,&0 | 300,000.41 „ö. He SA 
Armington & Sims Engine Co. ees sa Nereus. [hoses MORD MEUS 25 
Barrmey & Smith Car Co.....................88. N espesses (1942) J. & J. | 106 107 
Osrborundum Mfg oo —— sesono 6a. Teaia oe. 1904 J & D. seser oseese 
Wordbington Pump Oo.....—.. ........... 19, ra. fronl masu 11 


Unlisted 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 163@16ic.; Lake, 163{@l’c.: 
casting, 161½ & 164. 

Plans for making full-paid Electric Company of America stock will again be 
considered this fall. 


The Norden-Bitter Electric Company of New York was incorporated on Mon- 
day witha capital of $100,000. 

The electric road to be built, fifty miles from Little Falls to Oneida, N. Y., is 
regarded as a link in a chain from Buffalo to Albany. 


Business failures in the United States last week numbered 173, against 177 the 
same week last year; in Canada there were 31, against 23 last year. 


The National Carbon dividend of 1; per cent. on the preferred stock recently 
declared is payable August 15. Books closed August 5 and reopen August 16. 


An official of the Chicago Union Traction Company saysthat, in his opinion, 
the time when dividends will be resumed on the preferred stock is not remote. 


The Schenectady Home Telephone Company, capital $250,000, has been incor- 
porated, to operate independent telephone lines in Schenectady County, N. Y. 

The Pratt & Whitney Company has declared the regular quarterly dividend 
of 1!; per cent. on its preferred stock, payable August 15. Books closed August 
1^ and reopen August 16, 

The Washington and Annapolis Electric Railway Company has decided to in- 
crease its capital stock from $1,500,000 to &2,000,000 by the issue of 10,000 addition- 
al shares of stock of the »ar value of $50 each. 


The Thompson-Houston Electric Company has failed to secure a preliminary 
injunction restraining the Exeter, Hampton and Amesbury (Mass.) Street Railway 
Company from using the so-called Condict patent. 


A director of the Electric Storage Battery Company says that no proposition 
from the General Electric Company has come before the board, and he is not 
cognizant of any overtures looking to a merger or otherwise. 


The United Traction Company of Albany, N. Y.,reports for the five weeks 
ending August 3: Gross earnings, 1901, £154,976; 1900, $143,075; increase, $11,901. 
The Albany Division showed a gain of $8,254 and the Troy Division a gain of $3,- 
647. 

International Bell Telephone Company, Limited, of New Vork, has certified to 
the Secretary of State a reduction of capital stock from $750,000 to $500,000. The 
company's debts and liabilities are $54,000. Stockholders are to receive $25 in 
cash in exchange for each certiticate of new stock. 


The American Telephone and Telegraph Company reports for the month end- 
ed July 20: Gross output, 56,526; returned, 30,241; net output, 26,285. From De- 
cember 20 to July 20: Gross output, 526,449; returned, 224,810; net output, 301,- 
639. Total outstanding, 2,254,455. 

The following are quotations for some of the industrial stocks not quoted else- 
where: Electrical Lead Reduction, 15 237; Electric Boat, 17@20; Electric 
Vehicle, 512627; Tel. & Tel. Company of America (full paid), 3:26; Electric 
Company of Audion: 7671; National Carbon, 17',@17!¢. 


It is reported thatthe General Carriage Company of New York, which is 
now in the hands of a sheriff, will be reorganized. An order was filed in the 
Court of Chancery in Trenton, N. J., on Monday appointing William G, E. See 
receiver of the company for New Jersey. O. F. Thomas has been appointed re- 
ceiver of the property in New York State. 

The property of the Toledo (O.) Traction Company has been transferred to 
the Toledo Railways and Light Company, which is controlled by the Everett- 
Moore syndicate. The consideration was $9,000,000. It is officially announced 
that the latter syndicate has purchased the Toledo, Fremont & Norwalk Street 
Railway Compauy. E. W. Moore denies the report that his syndicate will unite 
with the Widener-Elkins syndicate of Philadelphia. 

The city of Chicago has retained ex-Judge Shope as special counsel to repie- 
sent the city in thecase brought by the Union Traction interests to maintain their 
claim of a 99 year right to the streets. This suit comes up in September. If the 
traction people should win, it would take entirely out of the hands of the city 
council the franchise question, the agitation of which has so depressed street rail- 
way securities there for several years. The city will retain other private counsel. 

Reading and Southwestern Electric Railway stockholders nave agreed to lease 
their road to the United Power and Transportation Company for 999 years, says 
the Philadelphia ‘‘Stockholder.” The latter is to pay the interest on $100,0(0 
bonds, and an additional rental of $15,000, sufficient to pay 12 per cent. on the par 
of Reading and Southwestern stock. In case of default the United Company for- 
feits a bond of $20,000 and in addition a, rees to pay $50,000 damages. Stock hold- 
ers of the Molirsville and Adamstown Company will meet this week to vote on 
the question of their selling to the United Company. 

Interests identified with the Metropolitan Street Railway Company of New 
York say that the persistence with which rumors that the dividend of 7 per cent. 
is not being earned is getting rather tiresome. The earnings are increasing largely 
and steadily and there is no danger whatever of any reduction at any time; the 
only question in regard to Metropolitan’s dividends is as to when the ever-increas- 
ing business will justify payment at a higher rate as dividends are being more 
than earned. For July it is claimed earnings have shown an increase of $60,000 as 
compared with July last year, the improvement being shown on practically all 
lines. The Huckleberry system and the Third Avenue line generally are showing 
up very well and indications are for enormous trathe development above the 
Harlem River. Third Avenue earnings, it is claimed, can amply take care of the 
property now aud of the guaranteed dividends when the time comes for payment 
of such, 
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EDITORIAL NOTES. 


According to advices 


The Glasgow from England very elab- 
Engineering orate preparations are 
Congress. now in an advanced 


state for the holding of 
the great Engineeripg Congress at Glasgow 
from September 3 to 6. The Congress ranks 
very highly among the engineering events of 
1901, by reason of the fact that it isa joint 
affair, with which between twenty and thirty 
English and Scotch engineering societies are 
connected; foreign countries are also to be 
represented at the Congress by Government 
delegates, delegates of societies and represen- 
tative engineers, Lord Kelvin is tbe honorary 
president, and Mr. James Mansergb, F.R.S., 
the president of the Institution of Civil Engi- 
neers, will act as president over the proceed- 
ings. The mornings will be devoted to the 
consideration of papers, many of which are of 
direct electrical interest. The afternoons are 
set apart for the visitation of electrical and 
engineering factories and works in the Glasgow 
district. There are to be nine different sec- 
tions, and we may just briefly mention the 
titles of the electrical papers. In the Rail- 
ways Section, Prof. C. A. Carus Wilson will 
discuss ‘‘The Economy of Electricity as a 
Motive Power on Railways at Present Driven 
by Steam." In the Mechanical Section 
there is to be a joint paper by Hon. C. A. 
Parsons and G. Gerald Stoney on ‘Trials of 
Steam Turbines for Driving Dynamos; also a 
contribution by Messrs. J. Crighton and W. G. 
Riddell on Power Required to Drive Marine 
Engine Works and for Electric Lighting.“ 
Mr. Gisbert Kapp will refer to the Rating 
and Testing of Electrical Machinery," and 
Mr. R. Lenke to Some Experiences and Re- 
sults Derived from the Use of Superheated 
Steam in Engines.“ In the Iron and Steel 
Section there is to be a paper by Mr. B. H. 
Thwaite on the Profitable Utilization of 
Power from Blast Furnace Gases." In the 
Mining Section, Mr. Sidney F. Walker will 
refer to Alternating Currents and Their Pos- 
sible Application to Mining." A paper on 
„Recent Tramway Practice," by Mr. James 
More, will come before the Municipal Sec- 
tion. The Gas Department will hear a paper 
on Electrolysis of Gas Pipes," etc., read by 
Dr. Leybold of Hamburg. Coming now to 
the Electrical Section, which will be under 


the chairmanship of President Langdon of 
the Institution of Electrical Engineers, there 
are the following arrange nents: ‘‘ Notes on 
the Electrical Exhibits at the Glasgow Exhibi- 
tion; Electricity Supply Meters of the 
Electrolytic Type," by Mr. J. R. Dick; The 
Relative Advantages of the Three, Two and 
Single Phase Systems for Feeding Low-Ten- 
sion Networks," by Mr. M. B. Fleld; Mod- 
ern Commutating Dynamo Machinery, with 
Special Reference to the Commutating Lim- 
its,” by Mr. H. M. Hobart; The Protection 
of 'Trolley Wires," by Prof. A. Jamieson; 
“ Kelvin's Electric Measuring Instrument," 
by Prof. M. Maclean; ‘‘ Continuous Current 
Dynamo Design," by Mr. H. Mavor; “The 
Use of Electricity in the Propulsion of Road 
Vehicles," by Mr. A. R. Sennett, and High 
Speed Railways," by Herr Lasche, of Berlin. 
Abouta week after the Engineering Con- 
gress closes the British Association for the 
Advancement of Science opens its yearly con- 
vention. A few particulars have already been 
announced regarding the papers, but it will 
not be surprising, says our London corre- 
spondent, if everything of a special or strik- 
ing nature in practical electrical engineering 
comes before the Congresses earlier in the 


month. 
d k k 
Some very interesting in- 
Automobiles formation touching the pro- 
in Europe. gress of the automobile in- 
dustry in various countries of 
Europe has been received by the State Depart- 
ment. The claim is made that the era of the 
autombile, whether propelled by steam, petro- 
leum, or electricity, dates from that day in 
1894 when the competitive trial of automobiles 
from Paris to Rouen was made. Since that 
time the industry has developed in an extra- 
ordinary manner in France, there being at 
present in that country 12 large manufactories 
of automobiles, with a total capital of over 
$19.300,000, and employing 15,000 workmen. 
The progress of automobiles in Germany 
has been slower. There are not more than 24 
private motor vehicles in Berlin, although for 
cabs and delivery wagons they have come into 
more general use. In order to promote the de- 
velopment of this industry, constructors have 
decided to organize a permanent exposition in 
Berlin. Mannheim, with its automobile club, 
is the only German town where this industry 
has made any progress: 
Belgium is to-day one of the principal coun- 
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tries using these vehicles. Their high price 
makes them still an article of luxury, but they 
are becoming more popular every day. Last 
year there were at least 300 automobiles of dif- 
ferent types in Brussels and itis safe to say 
that this number has since increased 25 per 
cent. There are 16 or 17 establishments in 
Belgium engaged in the manufacture of auto- 
mobiles, the most important being the nation- 
al manufactory of firearms at Herstal, near 
Liege. 

The motor vehicle industry is just commenc- 
ing in Austria; it has only been two years since 
the vehicles were permitted to circulate in 
Vienna, where an automobile club was estab- 
lished in 1899, "There are already a certain 
number of manufactories established, one in 
each of the following places: Vienna, Baden, 
Nesseldorf, Prague, and Pilsen. Budapest has 
no manufactory, but an increasing number of 
vehicles is imported. Up to June, 1900, only 
two automobiles had been imported into 
Greece, both at Athens. Italy has two manu- 
factories of autombiles in Milan, and one just 
established in Rome. A certain number of 
vehicles of foreign make has been introduced, 
and this industry promises to have a fine fu- 
ture. 

Automobiles made their first appearance in 
Spain in 1898, but none are manufactured there. 
Portugal, on account of the hilly nature of its 
chief towns, does not offer a good field for this 
industry. In Russia the bad roads are also an 
obstacle. Holland, with its level roads, would 
bean ideal country for automobiles. There 
are several manufactories, the capital invest- 
ed in the industry being estimated at 8772, 000. 
Sweden offers a good market for a suitable and 
cheap machine. 

The law has hindered the development of 
automobilism in England, which is far behind 
the United States and France in this respect. 

The German Minister of War has recently 
ordered some automobiles provided with two 
small pieces, Maxim system, protected by 
nickel plates; some automobile breaks for the 
staff with tables for unfolding maps, and some 
small vehicles to examine the tests of polygon- 
ous cannons. 

The automobile trip recently made in the 
Sahara will have a practical result. The 
French Government, convinced that the Des- 
ert of Sahara is accessible to automobiles, is 
going to organize a service of control and re- 
victualing by motor vehicles for the distant 
posts of southern Algeria. 

4 & ** 

The Chronicle“ of Chicago 
recently printed some interest- 
ing Statistics received from 
Houghton, Mich., regarding the output of cop- 
per from the Lake Superior mines, Among 
other things it was stated that the output for 
the calendar year 1900 was less tban for the 
year 1899. 

The difference is said to be 5,346,525 pounds, 
or about 2,673 short tons of refined copper. 

Though the decrease from the Lake Superior 
mines has been considerable, there is no reason 
to doubt that the product of all the mines in 
the world was greater last year than ever be- 
fore. 

A quarter of a century ago most of the cop- 
per produced in North America came from the 
Lake Superior mines. At present those mines, 
though they yield far more than they did then, 
supply less than one-thirty-fifth part of the 
North American product, 


Copper. 


ELECTRICITY. 


The great increase in the world's output of 


copper began, as is well known, simultareously 
with the advent of electricity as motive power. 
The enormous increase in the supply of copper 
is to a great extent due to the universal use of 
the electric current for the propulsion of 
vehicles. 

Thesupply of copper, though increasing, 18 
not keeping pace with the demand, which bids 
fair to increase at a still greater rate in the 
future and for an indefinite period. 

A fortune, therefore, awaits the man who 
can find some way of economizing copper used 
for conveying electric current or of increasing 
the conductivity of iron or steel at small cost. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


THE first meeting of the convention of the 
American Institute of Electrical Engineers 
was held as scheduled on the 14th inst., at 12 
West 31st street. At this meeting the French 
engineers, consisting of Messrs. Janet, Cour- 
bier, Boy de la Tour, Debauve, Aubert and 
Roux, were welcomed in speeches delivered by 
Messrs Steinmetz, and Mailloux. A luncheon 
folowed. On Friday the party visited the 
Edison power house at 38th street and 
East River, from which point all took a 
special boat to water-front stations of the 
Manhattan Railway, Metropolitan Street 
Railway, New York Edison Company, and 
Brooklyn Edison Company. Luncheon was 
served aboard the boat. The guests bad a day 
for“ personal visits" on Saturday. On Sunday 
the party went up the Hudson to Albany by 
boat, and visited the Schenectady plant of the 
General Electric Company on Monday. As we 
go to press the session in Buffalo is being held. 

— 2 ———— 

TEE first motor funeral on record in England 
took place August 15 at Coventry, on the 
occasion of the burial of an old employe of one 
of the automobile companies. The hearse was 
a specially constructed six horse-power car. 

— —— 

Waar is said to be the first planning mill 
run by electricity in this country began opera- 
tions last week on Goose Island, near Tonawan- 
da, N. Y. Two motors of 125 horse-power each 
were installed and these suffice to run all the 
machinery in the mill, 'The owner thinks he 
will make a great saving in fuel by substitut- 
ing electricity for steam, as he uses power only 
aceording to the machines operated. 

— — ———— 

THE Niagara Falls Power Company will have 
10,000 additional horse-power available for use 
in Buffalo this fall at the close of the Pan- 
American Exposition, and the indications are 
that it will all be taken up in short order, 
That will mean the use in round numbers of 
30,000 electrical horse-power from the Falls in 
Buffalo. The total horse-power which the 
company will tben be in a position to supply to 
Buffalo, Niagara Falls, Lockport and the Tona- 
wandas will be 60,000. If that is not sufficient 
to supply the demand, the company, by simply 
carrying out its present plans, can place 35,000 
additional horse-power on the market, or a 
grand total of 95,000. 

— — e — —— 

AN ingenious mail service system has been 
devised by a Massachusetts inventor. The 
arrangement i8 quite complicated, but the 
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manner in which the mechanism works is de- 
scribed asbeautifully simple. Letters, instead 
of being placed in the ordinary boxes, are 
dropped into receptacles, which are conveyed 
by electrica! motors to the central station. 
Swiftly and noiselessly these mail boxes move 
through the air, stopping at regular intervals 
for more mail, their arrival at and departure 
from each point being timed as exactly as 
under the present system. In a word, they 
are designed to do the greater part of the 
work that postmen do at present. Of course, 
by this method, thougb letters can be trans- 
mitted to and from any point in a city, or 
perhaps a greater distance, they cannot be de- 
livered at individual houses, On the other 
hand, it is claimed that, so far as time is con- 
cerned, these electrically-propelled mail boxes 
are far superior to any system now in use. 
— dii ————À 


THE Brooklyn Rapid Transit Company in- 
tends to resume the running of trains on the 
elevated railroad system by electricity about 
september 1. 


— . — 

AT the semi-annual meeting of the London, 
Eng., District Underground Railway directors 
the chairman, T. S. Forbes, referring to the 
deadlock regarding the equipment of the road 
with electricity, said that Mr. Yerkes, with his 
engineers, was now at Budapest. Mr. Forbes 
said he should not be surprised if Mr. Yerkes 
brought back Gans, the inventor of an electric 
system for railroads. Mr. Forbes also an- 
nounced his own resignation and the selection 
of Mr. Yerkes’ attorney, Robert W. Perks, 
M. P., to fill the office of chairmen. 

— 6. —— 

ACCORDING to an article in the Comptes 
Rendus, the use of the Roentgen rays on the 
body sometimes gives rise to mortification of 
the skin. When the tubes are driven by influ- 
ence machines it does not happen, but then 
the activity is reduced, and the presence of 
moisture and the necessity of an earth connec- 
tion may prove to be inconvenient. The dif- 
culty, however, would appear to have been suc- 
fully met by one Demerliac, says the London 
“ Electrica] Engineer," who has found that 
tubes worked by alternate currents of high 
frequency and high tension never produce 
erythema, and that, on the contrary, the rays 
SO obtained possess the curative properties 
recognized in electro-therapeutics since the 
experiments cf D'Arsonval, Oudin, Dourner 
and others. He, therefore, employs the Oudin 
resonator, which, with certain precautions, 
may be made to work X-ray tubes. They light 
up on connecting them with the upper knobof 
the apparatus. <A broad concave cathode and 
a small anode or an annular anode are used. 
The cathode is joined to the resonator, and 
the anode may be left free or put to earth. 
The discharge is most effective when it pro- 
ceeds in one direction only. A cathode valve 
should, indeed, be useful. 'The tubes may be 
brought quite close to the skin without risk, 
and thus any loss of penetrative power is ef- 
fectualiy counteracted. 

— . —— 

Two Americans, Messrs, Anchor and Friars, 
have made a daring ascent in the Alps of the 
Great St. Bernard, from Martigny, in an auto- 
mobile, to the amazement of the monks, such 
a feat never having been attempted before. 

— (pb 9—4—— —— 


GENERAL MANAGER J. J. Woop, of the Fort 
Wayne, Ind, Electric Company, has perfected 
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an invention which is expected to bring riches 
tohim. Mr. Wood has been at work for a 
number of years experimenting, studying and 
working on his lampand its complete success, 
demonstrated recently before representatives 
of the General Electric Company, has made 
him a happy man. The test, it isreported, was 
severe, thorough and satisfactory in all re- 
spects. As a result Mr. Wood will place a 
heavy order for the manufacture of his lamps. 
— —— ào 

A REPORT from Berne, Switzerland says that 
the International Literary and Artistic Copy- 
right Congress recently adopted a resolution 
declaring that the unautborized reproduction 
of music and theatrical works by means of the 
telephone, phonograph or moving picture ma- 
chines is illegal. 

— — — 

A SERIES of experiments has lately been 
conducted in France by M. Michelin with dif- 
ferent kinds of pneumatic tires for electric 
cabs, says the Electrical Engineer,” London. 
The conclusion to be drawn from the re- 
sults of these tests apparently is that there is 
a considerable saving of electrica! energy, to- 
gether with a gain of speed, in the use of 
pneumatic tires for electric automobiles. In 
the first place, an electric cab was run a dis- 
tance of about 13 miles on a hard, smooth road 
with ordinary wheels at an average speed of 
13.94 feet per second, and the electrical energy 
consumed in the journey amounted to 1,037,680 
watt-seconds. The same cab, with four pneu- 
matic tires, performed the same journey on the 
same day and at the same speed fora consump- 
tion of 817,840 watt- seconds. In a somewhat 
similar trial the use of pneumatics led to a sav- 
ing of 17.9 per cent. in energy and a gain of 


5.3 percent. in speed. 
— —— 


A CONVENIENT form of motor plow has 
been designed by Conrad Meissner of Fried- 
richsburg, Germany. It consists of two elec- 
tric motors operating winding drums on separ- 
ate carriages, which may be placed at any re- 
quired distance apart, only one motor being 
connected with the main feed wire. To supply 
power to the second motor a feed cable lying 
parallel with the traction cable is readjusted 
at every trip of the plow to follow the 
latter down the field. The mechanism is so 
adjusted that when once set in motion the 
apparatus practically operates itself, moving 
the carriages forward at the beginning of each 
trip to bring the plow shares in position for the 
next row of furrows. The plows are attached 
to a two-wheeled truck, which is pulled back 
and forth across the field, moving forward at 
the end of each set of furrows as long as the 
power is turned on. 

— 2 — —— 

DURING a thunderstorm at any time of day 
the lights in the trolley cars of the Metropolitan 
system are always turned on by order of the 
company, says the Kansas City Star.” There 
are two reasons for it. One Is for the protec- 
tion of the car and the other for the protection 
of the passengers. When the lights are on and 
the car is at a standstill the trolley pole be- 
comes a lightning rod. When a car isin motion 
the electric current, which leaves the power 
house and is carried along on the trolley wire, 
passes through a wire 1n the trolley pole, into 
the motors of the car, setting them in motion, 
and then down through the wheels into the 
rails, by which the current returns to the 
power house. Thus the trolley-wire, the car 
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and the rails form a complete circuit. When 

the car is at a standstill the connection be- 

tween the trolley and the motor is cut off, 

breaking the circuit. However, turning on 

the lights has the same effect as putting the 

car in motion; that is, it completes the circuit. 
— — — 

IT is claimed that present methods of deep 
sea fishing will be revolutionized by the use of 
the Yale submarine arc light invented by 
Francis G. Hall, Jr., and Irving A. Burdick, of 
New York, graduates of Yale, in the class of 
1900. 'Their submarine lights have been used 
successfully already in diving work. Arc lights 
placed on fourspecially constructed boats built 
for W. S. Meade, of New York, will test the 
theory in the Pacific Ocean, off the coast of 
California. Electric lights, it is asserted, not 
only fascinate big fish, but even blind them 
long enough to enable strong nets to gather in 
schools of them. The ultra violet rays given 
off by electric arc lights, stun the fish, because 
of the great dependence they place on their 
sense of sight. Four submarine arc lights are 
to do the work of fishing on each of the boats. 
Each lamp will be of several .thousand candle 
power. Besides the fishing apparatus each 
vessel wil! have a complete electric plant, con- 
sisting of a dynamo connected with a new type 
of petroleum engine, placed near the main en- 
gine, thus permitting one engineer to run them 
both, a portable naval searchlight projector to 
be used in picking up buoys, six naval portable 
deck arc lamps for illumination, lamps about 
the deckhouse and hold, and a storage battery 
to operate the sparking apparatus on all the 
engines. 


— 9 a — —— 

THE gentleman who writes for Electricity,“ 
London, under the non de plume of Elektron, 
says: M. Henri Becquerel, whose name will be 
familar to my readers in connection with the 
rays which bear his name, is said by our con- 
temporary, the ‘X-Ray Journal,’ to have expe- 
rienced a Becquerel burn, According to our 
contemporary, he started on a journey with a 
piece of radium in his pocket; the rays pene. 
trated a cardboard wrapping and the material 
of his clothing, and caused burns to make their 
appearance in the space of two weeks. Strange 
as it may appear, I have noticed a similar de- 
velopment in connection with gold. 1 once 
started on a journey with a sovereign, which in 
far less than two weeks, or even two days, 
burnt a hole in my pocket, but, unlike radium, 
did not affect the skin." 

— —— 

A CABLE dispatch from London says that 
tapping wireless telegraphy messages proves to 
be so easy that if privacy is to be secured under 
the new system everything will have to be in 
code. Two striking examples of the way these 
wireless messages go floating through the air 
recently occurred. When the German squadron 


wads manceuvring off the coast of France a 


telegraph station near Usbant heard many 
messages that passed between the ships A 
more striking case occurred during the British 
manceuvres, when one admiral learned all the 
plans of the opposing squadron by tapping mes- 
sages of instructions sent by the other admiral 
to his captains. 


CAN an employer appropriate the invention 
of an employe to whom he has given the idea 
of same? is the somewhat ticklish query sub- 
mitted by Engineering.“ The answer appears 
to be in the negative. This is the way in which 
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our contemporary works out the problem. The 
writer says: If the employer has only men- 
tioned bis idea to his workman, and asked him 
to devise a mechanism to put it in practice, 
the invention will belong to the workman, and 
not to the master. Before a patent can be 
granted the applicant must make a declara- 
tion that he is the ‘true and first inventor’ of 
that which forms the subject of the applica- 
tion; and since the bare idea, which is all that 
the master has provided, cannot form the sub- 
ject of an application, it is clear that he is not 
the ‘true and first inventor,’ and the patent 
will be granted to the workman.” 
—— i-i —— 

NIKOLA TESLA i8 said to have closed a con- 
tract for the erection of a building and plant 
at Wardenclyffe, on the Sound, 9 miles east of. 
Port Jefferson, N. Y., for the principal station 
of his wireless telegraphy system. The pur- 
chase includes 200 acres of land, and Mr. Tesla 
says he will put up the largest building of its 
kind in the world for his experiments. With 
his usual optimistic spirit, Mr. Tesla says he 
expects to converse by electricity with all 
countries of the world from Wardenclyffe. 

— à ii — 
AN invention which, it is claimed, will sup- 


plant petroleum asa motive power and will 


make stopping to take ona supply of electricity 
unnecessary for automobiles, is the work of a 
French scientist, one S. North. The device, 
according to an English contemporary, con- 
sists of an automatic generator of electricity 
which takes up very little space, and makes 
electricity as the automobile proceeds on its 
journey. Only a small quantity of water is 
required for generating the electricity, and 
this can be easily carried in a bottle. It is 
stated that the French Government has under 
consideration the advisability of adopting this 
new invention for submarine boats. 
— —— 

THE division of soils of the United States 
Department of Agriculture has just described 
a new instrument now in use for investigating 
the properties of soils. This is a great time 
and labor saving apparatus, giving accurate 
and reliable resuits, which otherwise would re- 
quire months to obtain. The new apparatus 
as devised by the division of soils is an electric 
affair. It registers a half dozen or more various 
soil properties. This method depends upon the 
principle that the resistance offered to the 
passage of an electric current from one carbon 
plate to another buried in the soil depends 
upon the amount of moisture present between 
the carbon plates or electrodes. 

— — — — 


American Association for the Advancement 
of Science. 

The fiftieth meeting of the American Asso- 
ciation for the Advancement of Science is to 
begin at Denver on August 26. The meetings 
at Denver will be held in the Denver High 
School. There are several changes to be pro- 
posed in the organization of the society. One 
is to give the permanent secretary a salary of 
$5,000 a year, or else to provide him with sal- 
aried assistants to do the increasing routine 
work of the association. There is also an idea 
of changing the time of meeting of the associa- 
tion from the summer vacation to the Christ- 
mas holidays. The principal address to be 
made at the meeting will be that of the retir- 
ing president, Professor R. S. Woodward, of 
Columbia. 
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PAN-AMERICAN SCENES AND EX- 
HIBITS - VI. 


BY FRANK C. PERKINS. 


The Government Buildings at the Pan- 
American are of beautiful architectural de- 
sign, as will be noted by the accompanying il- 
lustration, Fig. 1, which gives a good view of 
the main building with the East Esplanade 
fountain basin in the foreground. The elec- 
trical decorations of this building and that of 
the Ethnology Building are of particular inter- 
est—the night iJluminations of these buildings 
belng seen in illustration, Fig. 2. 

Most of the large guns used by the Govern- 
ment, both in the navy andin the coast de- 
fense, are electrically operated, being trained 
and moved from one position to another by 
electric power, various sized motors be- 
ing used for handling the large guns, convey- 
ing the loaded shells and removing the empties, 
while electricity is also used extensively for 
sighting and firing the guns, operating the 
searchlighte, etc., as recently described and 
illustrated in ELECTRICITY. 
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nance department are particularly interesting, 
while the navy and army exhibits in the main 
Government Building have received a great 
deal of attention. The Postal Department 
and Department of the Interior have some of 
the most complete novel exhibits at the Ex- 
position and were in excellent shape long be- 
fore the Manufacturers, Machinery or Elec- 
trical Buildings were ina presentable condi- 
tion. 

The fisheries Government exhibit is attract- 
ing more attention than any other one shown, 
and the building is crowded from morning un- 
til closing at 5 p.m. The aquarium and hatch- 
erles exhibits are well attended and are in 
charge of men who take the utmost pains to 
explain the details and give any information 
desired by visitors. 

The interior view of the Machinery Build- 
ing, shown in illustration, Fig. 4, was taken 
from near the center of the building looking 
northwest and includes a number of the auto- 
mobile exhibits, while the interior view of the 
Electricity Building, seen in Fig. 5, shows 
several of the most important exhibits, includ- 


FIG. 1. 
Government Building and East Esplanade Fountain Basin, Pan-American Exposition. 


One of the most interesting of the Govern- 
mentexhibits is thatof the complete working 
molel of a large coast defense turret in the 
Ordnance Building of the Pan-American Ex- 
position. A large sectional model is also shown 
outside of the Ordnance Building, asseen in the 
accompanying illustration, Fig. 3. A part of 
a revolving Gruson turret for coast defense is 
shown with two 12 inch guns. Five of the 
armor plates have been removed in order to 
show the construction and arrangement of the 
interior and one of the large guns exposed to 
view. The section is seen of the armor plate, 
8 feet 5 inches long and weighing 84,0C0 pounds. 
This armor plate is constructed of chilled. 
charcoal iron. This method of coast defense 
is in use in the various countries of the world, 
including Germany, Austria, Italy, Holland, 
Belgium, Brazil, Switzerland and Roumania, 
and is accepted as the most approved practice. 

The other Government exhibits in the ord- 


ing the General Electric, Stanley, Northern 
Electric, Crocker-Wheeler and Thomas A. 
Edison, the signs of the latter, as well as those 
of the Kellogg Switchboard Company and 
Westinghouse, appearing in the background. 


— — — 


A Sparrow's Adventure in a Dynamo Room, 


An English sparrow flew into the dynamo 
room of the power station of an electric hight 
company in New Jersey in the afternoon, and 
frightened by the roar of the machinery it 
attempted in vain to fly out the windows, 
which were closed by nettings. In one of its 
flights it saw tbe open door at the other end of 
the room. Between the sparrow and the door 
was an 18-foot flywheel, revolving at 90 revolu. 
tions a minute. Its speed was so great that 
the arms of the flywbeel could not be seen. 
They simply looked like a gray haze. The 
sparrow attempted to fly through the haze and 
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was caught in the wheel. It looked like a gray 
ring on the inner circumference of the big 
wheel. The engines were not stopped until 8 
o’clock the next morning, when the sparrow 
—so the story runs—was taken out alive with 
its feathers dripping with oil. 
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MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—IV. 


BY W. H. WAKEMAN. 


Every engineer knows that a tight belt will 
cause a bearing to heat unless it is well lubri- 
cated, but when a belt has been running loose 
for some time and is then made tight he may 
not remember to watch the nearest bearing 
until he knows that it will not heat, unless re- 
minded of the necessity for so doing, and fail- 
ure to giveit due attention at this time may 
result in causing the babbitt in the boxes to be 
melted out. 

It will do no harm to test the nuts on the 
foundation bolts of your engine occasionally, 
in order to be sure that they are not working 
leose. 

I do not advocate the waste of oilor other 
supplies, but at the same time it pays to pro- 
vide a plentiful supply for every bearing in a 
steam plant. This does not mean that large 
quantities of oil should be poured into every 
bearing daily, only to run out on the floor, but 
it does mean that where means are provided 
for pumping the oil out of a drip pan upon the 
shaft, after which it falls back into the pan 
again the friction is reduced to a minimum, 
and this means less coal for the furnace and 
less wearon the boxes. My attention has been 
called to this subject again by noting that the 
boxes on a dybamo which has been run for 
five years show but slight wear, and there isa 
good chance here to tell just how fast the bab- 
bitt does wear. Ring oilers are provided which 
deliver a constant stream of oil to the bear- 
ings whenever the sbaft is in motion. 

Some ring oilers are much more efficient in 
delivering oil than others are. If the ring is 
made heavy enough to be worthy of the name 
and is in the form of atrue circle, it will prob- 
ably do the work for which it was made, but 
where a piece of steel wire is bent so as to 
caricature a circle, sprung over the sbaft and 
allowed to rest on the bottom of the drip pan 
or oll reservoir, there 18 a good chance for it to 
do more harm than good, because it gives the 
bearing the name of having a ring oiler when 
in reality it bas nothing of the kind. 

I notice that severa] manufacturers of in- 
Jectors claim to have made many thousands of 
their boiler feeders and their statements are 
probably correct. Wben the number of in- 
jectors made by the smaller concerns is added 
in, the aggregate must be very large. Some 
people wonder where all of the pins go to that 
are made, and following out the same line of 
thought I wonder where all of the injectors go 
to. This is a very large country and there are 
many thousands of boilers in it, so that it re- 
quire$ a very large number of injectors to sup- 
ply all of them, but 1 am of the opinion that 
if all of them that have been made in the last 
ten years had been properly taken care of, 
there would have been a surplus of them some- 
where. This might not have suited the firms 
who make them, but would have pleased tbose 
who buy, and incidentally been a source of 
satisfaction to those who use them. 
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If an injector is not as reliable as it was 
when new, it should be filled with a mixture 
of muriatic acid and water and allowed to 
stand for ten or twelve hours. This will re- 
move the scale which has made some of the 
passages smaller than they ought to be, and 
will probably make the injector as reliable as 
it was when new. About three parts of 
water to one of acid will answer every pur- 
pose, as it does not need to be very strong. 
In some cases this will not cure the trouble, 
butif it does not there is no necessity for 
throwing the whole machine away, any more 
than there is for buying a new engine when- 
ever a part of the old one is broken or worn 
out. Sendit to tbe makers and get new tubes 
for your injector, which will make a new ma- 
cbine of it. 

The girth seams of a tubular boiler will 
sometimes leak when the scale is removed 
which stops up the small crevices, and it may 
be necessary to have the seams caulked. After 
this has been done several times the edge of 
the plate must be chipped off in order to make 
the caulking effective, but when this fails to 
keep the seams tight it is time to look for the 
trouble elsewhere. A defective plate may be 
responsible for it, or some of the rivets may be 
worthless, or perhaps the rivet holes do not 
come ‘‘fair,’’ so that the rivets are not givena 
chance to hold to good advantage. 

If there are no defects in the boiler itself 
there must be some trouble with the manage- 
ment of it. The practice of introducing the 
feed water through the bottom of the shell 
causes unequal contraction which will make 
almost any boiler leak sooner or later. Some 
plan should be adopted for every boiler where- 
by the feed water will be discharged into the 
body of the water already inthe boiler, as in 
this way it becomes well heated before it 
reaches the plates where it can cause trouble. 
This rule applies to cases where a good ex- 
haust steam heater is used, as well as where 
the water is pumped in cold. 

A certain engineer, whose plantis run 24 
hours per day, has been troubled much by care- 
less men in different rooms who persist in at- 
tempts to use more electricity for motors, etc., 
than his generator’ was intended to supply. 
As this generator was badly worn he ordered 
a new one of twice the capacity of the old, so 
that now he does not need to caution them 
about being careful. When they try to use 
more than is required to do their workin a 
proper way, the engine slackens its speed and 


this reduces tbe tension of the current where- - 


ever used. As this is not satisfactory they 
soon become tired of it and begin to use the 
current judiciously. I suppose that if the 
owner of the plant puts in a larger engine, 
they will find some way to use all of the cur- 
rent available at times, whether it is needed 
or not. 

We are told that when the water in our 
boilers is evaporated into steam it leaves all of 
the impurities behind it, but this is not al- 
ways true, for some of theimpurities or the 
foreign matter will pass out with the steam. 
I knew of at least one case where the safety 
valves of a battery of boilers were always leak- 
ing, and when examined a thin coat of white 
scale was found on both valve and seat, which 
was caused by using soda ash as a boiler com- 
pound. All efforts to keep the valves tight 
were useless, until the use of the boiler com- 
pound was discontinued, when the trouble dis- 
appeared. 
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UNINSULATED RETURNS IN A TRAM- 
WAY SYSTEM.* 


BY JOHN H. RIDER, 
Chief Electrical Engineer London County Council Tramways. 

The general regulations prescribed by the 
Board of Trade, under tbe provisions of the 
tramways acts, include, among others, clauses 
which relate to the employment of uninsulated 
metallic return circuits of low resistance. Such 
returns, in the shape of the tramway rails, are 
up to the present in universal use in this coun- 
try, and consequently the clauses mentioned 
are of universal application. 

It is provided that the uninsulated return 
shall be connected with the negative terminal 
of tbe generator, and that all parts of the re- 
turn circuit which do not consist of the rails 
shall be insulated, unless of such cross-sectional 
area as will reduce the difference of potential 
between the ends of the uninsulated return 
below 7 volts. This isalso the maximum pres- 
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points where the current leaves the rails or 


the pipes or the sheathing, corrosion takes 
place by reason of electrolytic action. The 
number of places at which the current flows 
into orout of the rails or pipes is entirely a 
question of relative resistances (or of conduc- 
tivities) between the various paths open to the 
current, and at each place of leaving corrosion 
goeson. The only way to prevent leakage 
currents is to make the proper path of so low a 
resistance that the difference of potential be- 
tween any two points is at all times exceeding- 
lysmall. 'The requirements of the Board of 
Trade in this particular are most reasonable, 
and the engineer who thoroughly appreciates 
the position, will endeavor to bring the maxi- 
mum below this amount for other reasons than 
to comply with the regulations. 

In the opinion of the writer, however, some 
of the other regulations are noc on]y unneces- 
Sary, but even undesirable, as for instance 
those relating to the earthing of the negative 
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sure allowed between the ends of the uninsu- 
Jated return furthest from the generating sta- 
tion. 

Excepting perhaps that the maximum 
allowed is too high, no fault can be found with 
these requirements, as unless the differences 
of potential be kept low, excessive earth cur- 
rents will flow, causing considerable damage to 
any metal pipes in the vicinity. The earth, 
being more or less a conductor, practically 
connects all buried metal near the track to 
the rails. Unless great care be taken, there- 
fore, the return current leaks out from the 
rails and flows through any other metal which 
may be lying in the neighborhood of the track. 
Being no respecter of paths, it has been even 
known to make use of the lead sheathing of 
the tramway feeders. 

The mere passage of the current through 
these irregular paths does no harm, but at all 
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bus-bar. Regulation No. 5 Says: When any 
part of a return is uninsulated it shall be con. 
nected with the negative terminal of the 
generator, and in such case the negative ter- 
minal of the generator shall be directly connect- 
ed, through the current indicator hereinafter 
mentioned, to two separate earth connections 
which shall be placed not less than 20 yards 
apart. Provided that in place of two such 
earth connections the corporation (or compang) 
may make one connection to a main for water 
supply of not less than 3 inches internal diam- 
eter, etc." Regulation No. 6 says: When 
the return is partly or entirely uninsulated, 
the corporation (or company) shall, in the con- 
struction and maintenance of the tramway, (a) 
so separate the uninsulated return from the 
general mass of earth and from any pipe in 
the vicinity: (b) so connect together the several 
lengths of the rails; (c) adopt such means for 
reducing the difference produced by the cur- 
rent between the potential of the uninsulated 
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return at any one point, and the potential of 
the uninsulated return at any other point; 
and (d) so maintain the efficlency of the earth 
connections specified in the preceeding regula- 
tion (No. 5) as to fulfill the following condi- 
tions, viz: (1) That the current passing from 
the earth connections through the indicator to 
the generator sball not at any time exceed 
either two amperes per mile of single tramway 
line, or 5 per cent. of the total current output 
of the station. (2) That if at any time and at 
any place a test be made connecting a galvan- 
nometer or other current indicator to the un- 
insulated return and toany pipein the vicinity, 
it shall always be possible to reverse the direc- 
tion of any current indicated by interposing e 
battery of three Leclanché cells connected in 
series if the direction of the current is from 
the return to the pipe, or by interposing one 
Leclanché cell if tbe direction of the current is 
from the pipe to the return. 
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particularly if the resistance of the earth path 
be low. This may readily happen on account 
of the existence of water or gas pipes near the 
return feeder, and particularly when a water 
pipe is used as the earth plate at the generat- 
ing station. 

In case of the Plymouth electric tramways, 
where the shortest return feeder is 760 yards 
long, being connected to the rails at their 
nearest point to the generating station, the 
resistance between the rails and the earth 
plate (water pipe) is only about 0.5 ohm. It 
was found tbat 25 per cent. of the return cur- 
rent came back through the earth. 

Now, the resistance of the earth path can be 
made practically infinite by the simpie expe- 
dient of removing the earth connection from 
the negative bus. bar. 

Regulation No. 6 (1) is apparently intended 
to protect gas and water pipes, by insuring 
that no current (or only a very small amount) 
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"In order to provide a continuous indication 
that the condition (1) is complied with, the 
corporation (or company) shall place in a con- 
spicuous position a suitable, properly-connect- 
ed, and correctly marked current indicator, 
and shall keep it connected during the whole 
time the line js charged.” 

Condition (2) is, of course, merely intended 
to show that the earth connection is main- 
tained in good order. 

It will be observed that the current coming 
back from the rails, via the earth, to the nega- 
tive bus bar must not exceed a certain value. 
The strength of this earth current will depend 


entirely upon two things—(1) the difference of 


potential between the rails and the negative 
bus-bar; and (2) the resistance of the earth 
path. The former is the fall of pressure on the 
return feeder, which, although it may be only 
a small amount, from the point of view of 
economy in transmission, nay be enough to 
send a large current back through the earth, 


shall come back through the earth to the gen- 
erators. Regulation No. 5 practically invites 
such current, and provides means for its 
measurement. If the earth connection be je. 
moved from the negative bus-bar, no current 
can come back through theearth. Why then 
should the connection be made? 

The Board of Trade regulations appear to 
provide for an earth connection at the wrong 
place. When the return circuit of a tramway 
system consists partly of uninsulated rails and 
partly of insulated cables, the insulated part 
should be kept insulated except at the point 
where it joins the uninsulated part, and there 
the eartb connection should be made rather 
than at the other end, where it is joined to the 
negative bus-bar. 

With more than one return feeder, negative 
boosters may be necessary, to keep the points of 
earth connection at the rails at about the same 
potential. Earth currents would then be 
practically non-existent. With only one return 
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feeder no negative booster would be needed, 
unless it were desired to reduce the fall of 
pressure for economical reasons. In this case 


it would depend entirely upon the length of 


the return feeder, as to whether it would be 
better to add to its cross section, or to use a 
negative booster. In the majority of cases the 
latter would probably prove the better way. 

If the ventilation of this subject by the In. 
corporated Municipal Electrical Association 
should result in a modification of the Board of 
Trade regulations, then this short paper will 
not have been written in vain. 
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LITER4E HUMANIORES.* 


To make the assertion that a mere man of 
science may be, and frequently is, an insipid 
pedantic character, and ridiculous” ina jour- 
nal which appeals primarily to men of scientific 
education, will possibly appear a wanton in- 
sult to our readers. The accusation, however, 
is by no means warranted; we stand behind no 
one in admiration of brain power, and our 
sympathies naturally lead us to admire most 
of all that development of brain power which 
is made manifest in the explorer of nature's 
secrets. But at the same time it cannot be 
disputed that the man of science must always 
rank below the statesman asa benefactor to 
his species, and so we arrive at a conception of 
the ideal hero as the individual who, combin- 
ing political with so-called scientific know- 
ledge, shall be competent to remove abuses 
without putting otbers in their place, and 
who shall leave the world better to live in 
than it was before his birth. 

In the present state of civilization, and in 
such a land as Great Britain, the highest post 
to which the ambition of man can aspire is 
that of Prime Minister, or leading member of 
the Cabinet; while to those of us who must al- 
ways be restricted toa lower grade of tbe na- 
tional hierarchy, tbe positions of similar im- 
portance and respectability are general man- 
agerships or active directorships in large 
manufacturing and commercial enterprises, 
where we shall have the control of capital, 
brains and labor. But it were idle to assert 
that the profoundest and most lengthy study 
ofany department of science—or, indeed, of 
any number of such departments—alone will 
ever fita man to adorn a position of heavy 
commercial responsibility, unless he happen to 
be one of those ‘‘sports’’ who possess at birtb a 
genius for finance. 

Some years ago we remember hearing a highly 
successful commercialist quote the saying to 
the technical manager of his works, that 
while any fool can make a thing, it takes a 
man to sell it. This observation may, per- 
haps, appear to be simply of a splenetic na- 
ture, to be entirely ex parte, to be wholly de- 
void of justice. A little reflection, however, 
oralittle knowledge of the world, will show 
that it conceals much truth as wellas much 
error; 80 much truth, in fact, that the lessson 
it conveys is worthy of most careful attention. 
We have already urged that qualitative (i. e., 
non-mathematical) work and pure mathe- 
matics are each useless to the man of science; 
that they should be regarded as the two in- 
separable halves of the quantitative or mathe- 
matical whole; but we have admitted that the 
former alone will often enablea man to earn 
his living as another man’s subordinate. Ina 
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precisely similar fashion, looking at the mat- 
ter from a wider standpoint, commercial ability 
and quantitative scientific knowledge are 
each useless to the man of the world; they are 
the two halves of the statesmanlike whole; yet 
the former alone will enable a man to earn 
his living in a position of considerable affluence, 
but in one which we are pleased to consider as 
intellectually and reputably inferior. 

It is an undoubted fact tbat even the best 
kind of scientific education does not neces- 
sarily make for commercial ability. To the 
man of science himself this fact is mysterious 
—the very secret of commercial ability is 
elusive. He often finds business men earn- 
ing three or four times his owh income, im- 
pressing their neighbors with a far higher 
sense of their importance tban he is able to do; 
men who, in all respects save one, are em- 
phatically his inferiors. Before we can ascer- 
tain why a scientific education does not foster 


W^. 
»" 


E 


Ld 


x: 


sia. 
> 
- 
- . 
- ` 3 ^ 
L — R 
—  — 5 


M ^ Ü 


7 | E o 


g 
v 
— Y 7 


ELECTRICITY. 


103 


plain facts, and things, which present to him 
always the same face, not smiling to-day and 
frowning to-morrow; or which cover their 
face with the same veil of obscurity, not feign- 
ing eagerness to-day and coyness to-morrow. 
The man of science is like the golfer playing 
'"bogey;" he pits his skill against fate or the 
law of averages. The man of commerce re- 
sembles the golfer in a match competing 
against a rival of unknown skill; or the whist 
player with a fallible partner and fallible op- 
ponents. Totake another metaphor, which 
carries {ts own lesson, we may say that the man 
of science is like the anatomist performing an 
operation on the dead body which lies always 
passive beneath his knife; the man of com- 
merce is carrying out vivisection, and is de- 
pendent upon his skill in providing anzsthetics 
to avoid a fatal mistake. 

We have not stopped to labor the fact of 
scientific education being alone insufficient to 
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commercial ability, therefore, we have to at- 
tempt an analysis of this quality; to see why 
thereis always that kind of freemasonry of 
confidence among capitalists to which the ex- 
pert is seldom admitted. Commercial ability 
seems to bea rule-of-thumb, or intuitive know- 
ledge of mankind, an unsystematic varlety of 
non-biological anthropology, an acquaintance 
with inen and cities. Commercial ability is 
the power of impressing an interlocutor with 
tbe notion that the speaker is truthful, re- 
sponsible, and skillful; it involves an instan- 
taneous evaluation of the mental calibre of the 
interlocutor, a rapid appraisement of his 
habits of thought, intelligence, and sympa- 
thies—maybe of his foibles, prejudices and 
ignorance. It requires certain histrionic quali- 
ties to enable the salesman to respond to the 
buyer's temperament; to be facetious if he is 
jocular, intimate if he is familiar, solemn if he 
is deficient in humor, to be all things to all 
men. The student of science has to deal with 


equip the man of the world, for it is so pain- 
fully obvious. Most of us know men of prodi- 
gious depth of mind with very narrow views, 
men who are unique in the laboratory, who 
can grasp the scientific bearings of a problem 
in no time; men who are helpless outside the 
laboratory, who cannot devise manufacturing 
processes, to whom the workman is impossible. 
We also know men who easily control a yard 
full of laborersor a shop full of mechanics; men 
who fail to govern an office of clerks and 
draugbtsmen, who cannot get on with their 
equals, and who quail before the board of pom- 
pous directors. The first is the insipid pedant 
who has not studied his fellow creatures, and 
who has no appreciation of money matters. 
The second is the man who has traveled far but 
not yet attained the fullness of the Pauline 
dictum. The first must always remain in the 
laboratory, beneath the second in responsi- 
bility, dignity, and remuneration; the second 
can never emerge from his position of subor- 


dination to the ultimate employer and man of 
the world. 

In such circumstances as we have attempted 
to sketch, it follows that the primary end of 
education is to teach knowledge of mankind, 
acquaintance with the powers and limita. 
tions of the species, an unerring judgment in 
moments of critical import;and this is true 
whether the student be finally Intended to be- 
come expert, politician, or accomplished man 
of leisure. But as man can only learn by ex- 
perience, the word ''teach," in our last sen- 
tence is not strictly applicable to the case in 
hand, and we should say that the primary end 
of education is to promote or stimulate the 
growth of intellect in such a direction that the 
student may be able to acquire knowledge of 
mankind more easily and rapidly than he does 
by nature. This, we argue, cannot be done by 
mathematical processes, nor by exclusive at. 
tention to mathematics, for that tends to a 
sort of mental self-sufficiency which is some- 
times lamentable in its effects. It cannot be 
done by a purely classical education, if by 
“classics”? we understand simply Latin and 
Greek, and if we regard the authors read as 
teachers of elegant and correct diction or of 
rhetoric only. It can be done, so far as we can 
achieve anything completely in this world of 
compromise, by an education in the ‘‘humani- 
ties," to use the old Scotch word, by reading 
Homer, Virgil, Cicero, etc., as text books of 
human nature, by reading ancient, medieval, 
and modern history in order to see the difi- 
culties our predecessors had to encounter, how 
they surmounted them, what mistakes they 
made in the process, and how we suffer or Len- 
efit from their errors or triumphs. A sound 
knowledge of history, and of the collective 
lessons to be learnt therefrom, often called 
social and political economy, will save us from 
many absurdities and embarrassmerts, which 
no command of mathematics can ever guard us 
against; in technical directions it will prevent 
our inventing and waxing eloquent over a de- 
vice that was patented and proved useless 
a score of years ago; in more general directiors 
it will warn us from tbe dangers which lurk in 
extreme opinions of all kinds. Apart from the 
intrinsic merit of history, extrinsically it 
teaches that we had ancestors who failed in 
the battle of life, or succeeded with a success 
little better than failure; itshows that man 1s 
not omnipotent, and indicates the fatuity of 
that conceit and unbridled ambition now de- 
nominated ‘‘hustle.’’ It teaches that what we 
call the *power?' of the species is limited; 
that if we emit more than so many foot-pounds 
of energy—be it muscular or be it nervous—per 
diem, collapse is inevitable. It shows no sur- 
prise at the periodical inflations and absolutely 
consequent panics of the stock markets. It 
simply demonstrates that each crest of mental 
or pecuniary delirum must be followed by the 
trougb of pecuniary or mental syncope. It 
proves that the phenomena of Wall Street are 
pathological, not physological symptoms. All 
the various subjects included in the humani- 
ties are pertinent to the student of science, 
extrinsically, if not intrinsically, for they 
broaden the mind, and by exercising it increase 
its capacity and logical power. Inart, paint 
ing, Sculpture, music, in pure literature, in 
poetry, in the dead languages, in every single 
department of knowledge there is something 
to be learnt; something which one day may be 
positively valuable to the man of science, 
something which assuredly will be valuable to 
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him always as having formed a change in the 
tedious business of learning how to learn, as 
having formed an intellectual excursion. 

We therefore regard the higher mathematics 
as precisely equal in importance to all the 
«Sciences a man has to study, except the one on 
which he 18 to be a recognized expert. We re- 
gard a training in those subjects as part of the 
final specialization of the educational course. 
And we desire to postpone that specialization 
to the latest possible moment. Assuming, for 
"the sake of argument, that a well educated 
youth who is to become a professional electri- 
clan can acquire a sufficiently deep knowledge 
of electricity and the side lines" of physics, 
chemistry, and mathematics by four years’ 
steady application, we urge that until the 
last four or five years before he must begin to 
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ality, conciseness in correspondence, the value 
of time and money, and a knowledge of man- 
kind. 


BALANCING A THREE-WIRE ALTER- 
NATING SECONDARY SYSTEM.* 


BY L. DENIS, 


This paper has the misfortune of having 
been prepared under rather short notice; its 
subject had to be chosen so as to be easily de- 
veloped, to make the paper as short as pos- 
sible. In fact the main object of this paper 
is to open a discussion on tbe relative merits 
of the different alternating current secondary 
systems. 

During the past seven or eight years great 
achievements have been wroughtin long dis- 
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earn bis living, he be educated simply in 
the humanities, and that his education be con- 
ducted on exactly parallel lines to those adopt- 
ed in the case of cultured men of ease. We 
have found one other branch of training so emi- 
nently useful to the man of science (because, 
as we have pointed out, he is so commonly de- 
ficient in that knowledge). that we should like 
to insist, upon it also. Atsome period of the 
youth’s career, preferably, perhaps, just before 
he begins to specialize, he should serve for a 
year in some merchant's office as a clerk, not 
paying a premium for admission, but receiving 
a salary to which his services entitle him, 
neither more or less than what he would receive 
were he intending to remain a clerk all his life. 
It probably does not matter much what the 
business is so long as it is well, smartly, and 
remuneratively conducted; we doubtif there 
would be much practical advantage in prefer- 
ring an engineer's office to a bank, or a bank 
before a wholesale draper’s. The great idea of 
this diversion from ordinary scientific training 
is to teach the youth business habits, punctu- 


tance, high tension transmission, and probably 
the efforts which these bave required may ac- 
count for the little attention given towards 
improvements in secondary systems. 

Poor distributing regulation isa very com- 

mon and even accepted occurrence amongst 
central stations; and this, if not properly 
checked, may very likely be the cause of a re- 
tardation in the electrical progress. 
. In this paper itis intended to give a short 
description of the method employed by the 
Jacques Cartier Water Power Company of 
Quebec, for keeping a three-wire secondary 
network in proper balance. Before entering 
into the subject of secondary distribution 
proper, kindly allow a short description of the 
whole distributing system. 

As in most distribution of any size, the city 
is divided into several districts, fed by separ- 
ate single phase primary feeders (the power 
distribution being quite separate from the 
lighting). 


*Paper read at the Eleventh Convention of the Canadian 
Electi ical Association, Ottawa, June 19-2. 


In each of these districts isa main bank of 
transformers connected to feed a three-wire 
distribution (108 volts on each side). These 
transformers are separated from one another 
by properly fused junction boxes in the two 
outside secondary wires and set midway (elec- 
trically) between transformers. The primary 
feeders are regulated by means of Stillwell 
regulators from direct pressure readings taken 
at different points of each of the banks and car- 
ried back to the station by pressure or pilot 
wires, which are strung in the form of a cable 
and which show the pressure across the two 
outside wires on a 200-volt voltmeter, which 
takes a current of only .006 of an ampere. The 
neutral wire is also carried back to the station 
in the same cables and arranged on aswitch s0 
that the readings on each side of the three- 
wire system may also be obtained on a stand- 
ard voltmeter. The outlying districts are fed 
from independent transformers, with which 
we are not concerned in this paper. 

Coming now to the subject proper and con- 
sidering an individual consumer—it is essen- 
tial to know three facts about him before any 
attempt is made at keeping records: 

1. What side of the secondary circuit the 
connection is made on. 

2. What transformer in the bank the connec- 
tion is made on. 

3. What his approximate maximum demand 
will be. 

Knowing these for each consumer, it is 
quite simple to arrive at the maximum de- 
mand on each side of every transformer, and 
a record thereof may be kept. 

The method employed by the above-named 
company to ascertain these three facts is as 
follows: For each consumer to be connected a 
form is filled out giving the name and address 
of consumer; from his address the transformer 
he will be fed from is determined and put 
down, and by referring to records for this 
transformer, the best side to put consumer on 
isalso determined and put down. The slip 
thus filled out is handed to the foreman of a 
service connection gang, who has to go by it 
in running the service wires, and returns it to 
the office as soon as he is tbrough. If how- 
ever, for some reason or another, he finds it 
impossible to follow the slip to the letter, he 
is instructed to make whatever alterations 
are necessary, so that when the slip is handed 
back it shows the actual manner in which the 
consumer has been connected. 

Now, going into further detailsabout the tbree 
points above enumerated, little need be said 
about the first, except describing the manner 
in which one side of the secondary system is 
distinguished from the other. 

The three wires are strung on a four-pin 
cross-arm, using three consecutive pins, the 
same relative position being maintained all 
along the bank. This construction will give 
you at each pole the same two wires (one out- 
side and the neutral) separated by the pole 
and the other two (the other outside and the 
neutral), with nothing between. These two 
sides may be designated as a“ and “b” or “1” 
and 2, or any other convenient symbols re- 
spectively. . 

It is evident that great care must be taken 
in running three wire taps from a main line 
not to have circuit “a” of your tap connected 
on circuit “b” of the line and circuit *'b" of 
tap on a“ of line. as this is certain to give rise 
to very serious errors. 

'To determine the second point, maps of the 
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different districts of the city are maintained 
and kept up-to-date, as far as changes on the 
lines are concerned. These maps show the 
secondary line and taps and the exact posi- 
tion of transformers and junction boxes. 
Knowing a consumer’s address, his exact loca- 
tion is ascertained with the help of a city di- 
rectory and the transformer feeding the near- 
est mains determined. The transformers are 
distinguished from one another by numbers 
painted on them after they are tested. The 
transformers are numbered in the order they 
come through, irrespective of size or the bank 
in which they are to be inserted. 

The only difficulty to be encountered in con- 
nection with this second point happens when 
a new transformer is set up to reinforce the 
bank. When it is found from the records that 
a transformer in the bank is being overloaded, 
which really only means that the demand per 
unit lengtb is becoming greater in that part of 
the bank, it becomes necessary to have the 
transformers at that point nearer one another, 
which means that another transformer has to 
be inserted, and possibly the existing ones 
moved. To get at the best position for this 
new transformer, what may be termed trial 
records are made out from the original con- 
nection slips belonging to the transformer or 
transformers to be relieved, by placing the 
new transformer and its junction boxes in dif- 
ferent imaginary positions on the map, choos- 
ing the position which gives the best results 
on these ‘‘trial records.” These trial records, 
although very nearly correct, cannot be relied 
upon as absolutely accurate, and an inspection 
of the line has to be made after all changes 
are completed to determine exactly what 
customers have been changed from one 
transformer to the other, and of course records 
changed accordingly. 

‘he third and possibly most important point 
may at first sight seem very hard to determine 
with any degree of accuracy, but if proper 
judgment be used in establishing certain fac- 
tors fur different classes of customers dealt 
with, maximum demand may easily be deter- 
mined. 

The factors used by the Jacques Cartier Water 
Power Company are governed mainly by the 
rate under which a consumer contracts, but in 
some cases also by the class of consumer to be 
served. For ordinary meter consumers (resi- 
dences and stores of moderate size), 40 per 
cent. of the total installation is taken as a 
maximum demand; for the larger stores and 
manufacturers individual factors are assigned, 
which generally vary from 75 per cent. to 90 
per cent. of total installation. For consumers 
on the flat rate, 90 per cent. of total capacity 
contracted for istaken. Consumerson limited 
capaclty system are the most easily dealt with, 
as naturally the maximum demand contracted 
for must be taken as their maximum demand 
without introducing any factor whatsoever. 

A few figures may be of interest to show a 
comparison between the actual maximum de- 
mand as read on distributing switchboard 
meters and the total maximum demand as 
estimated in the manner described above for 


the corresponding circuit: 
Maximum demand 


in lamps from Estimated Per cent. of 
switchboard maximum &ctual on 
meters. demand. estimated. 
1.840 2,206 83 
3,200 4,25 75 
1,320 1,767 15.5 


As figures show that the actual“ and *'esti 
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mated” bear approximately the same ratio to 
one another in different districts, all the more 
will they do so on different transformers and 
on the two sides of the same transformer, for 
the factors above referred to will actually tend 
to be more alike in one part of the district 
than in different districts. So that as far as 
balancing is concerned, the estimated figures 
may be relied upon with absolute confidence. 

Another proof of at least the approximate 
accuracy of tigures arrived at by estimate may 
be obtained from the fact that in spite of the 
very rapid growth of the plant (over 30,000 
lamps of 16 cp. having been connected in about 
one year), and having been guided entirely by 
this estimated maximum demand in all changes 
and additions to city distribution, not one 
case of burnt-out transformer from overload 
has occurred, and only three cases of blown 
fuses. 

It is hoped that the contents of this short 
paper will go towards removing some of the 
objections to an alternating three-wire second- 
ary system. 


— i omm md 


Prof. Pupin's Home Ransacked. 


Burglars last week entered the residence in 
Yonkers, N. Y., of Prof. Michael I. Pupin, of 
Columbia University. The police think the 
men were not after booty, but were searching 
for drawings or some clew to the electrical in- 
ventions upon which the scientist is engaged. 

Prof. Pupin and his family are now in Con- 
necticut, where he has a farm, and his Yonkers 
home has been closed all summer. "The fur- 
nishings are all in boxes and chests, and the 
house is practically dismantled. 

A coachman noticed that the front door of 
the Pupin residence stood open, but thought 
at first that some of the family had come to 
the city and had been airing the house. He 
watched the building for some time and then 
decided to investigate. 

IIe could get no one in the building to answer 
his calls from the front door, and looking into 
the rooms, saw they were in disorder. Boxes 
and chests had been broken openand the con- 
tents strewn upon the floors. The coacbman 
then notified the police. 

Frederick Hackett, a brother-in-law of Prof. 
Pupin, was notified, and he and the police 
found everything in disorder. Every bureau 
and box, drawer and chest had been broken 
open, with small regard for the furniture. 

The boxes and drawers had all been emptied 
and their contents thrown about the floors or 
kicked back on top of the empty boxes. Draw- 
ers, from which papers had been taken, were 
thoroughly searhed, and the papers, apparent- 
ly after being examined, had been thrown to 
the floor 

Silverware and other articles easily disposed 
of were lying around where they had been 
placed or thrown by the searchers of the house. 

Mr. Hackett, after a careful search of the 
house, sald to a reporter that so far as 
he could ascertain there was nothing missing. 
The police were at first inclined to believe the 
affair was the work of boys, but they reasoned 
that even boys would have taken something. 

The theory that the searchers were after 
some of Prof. Pupin’s papers or drawings was 
advanced by Mr. Hackett, and is now accepted 
as the true explanation of the affair. 

Prof. Pupin has sent word that his valuable 
drawings and papers are safely ensconsed in 
safety deposit vaults. 


——— — ——————— 


BOOKS RECEIVED. 


SHOP AND ROAD TESTING OF DYNAMOS AND 
Morons. By EuGENE C. PARHAM, M. E., 
and JoHN C. SHEDD, PH.D. Published by 
“Electrical World and Engineer," New 
York. Bound in cloth. Price 82.50 


This work, which is fully illustrated, is got- 
ten up in as clear and concise a manner as com- 
patible with the subject to be treated. It was 
the aim of the authors to provide a manual 
that would cover this field of work in such a 
way a8 to be a help alike to the student fresh 
from the theoretical side of the subject but un- 
acquainted with shop details, and to the prac- 
tical man, who is largely self-taught, as to the 
theory of the machines hehandles. Thetables 
in the back of the book should prove of value, 
especially that giving the temperature coeffi- 
cients of copper wire. 

ELECTRICAL DeEsians. Published by American 


Electrician Company, New York. Bound 
incloth. Price $2, 


This work, which contains 262 pages, sets 
forth clearly and concisely how to construct 
small motors of almost every description. It 
also contains instructions for testing instru- 
ments and other apparatus. This book is 
especlally valuable, as it contains working 
drawings for each of the designs referred to. 

—M — ͤ Zöjͤ—4u — 
American Street Railway Association. 


The entertainment committee of the Ameri- 
can Street Rallway Association held a meeting 
recently and decided tbat as this was to be a 
three-day convention, and there were to be two 
business sessions on Wednesday, October 9, and 
on Friday, October 11, and owing to the fact 
that Thursday, October 10, was to be Exhibi- 
tors’ Day, the committee would provide no 
special entertainment whatever for the gentle- 
men in attendance upon the convention, and 
would limit its effort to the entertainment of 
theladies, providing such entertainment for 
three days. It was decided also that the com- 
mittee would not give a theater party or & 
general reception. It was decided to open the 
Madison Square Garden to the public on Wed- 
nesday morning, afternoon and evening, Octo- 
ber 9, on Thursday evening, October 10, and on 
Friday morning, afternoon and evening, Octo- 
ber 11, and that a charge of 50 cents be made 
to the public for admission to the Garden a. - 
such times. A band will play in the Garden. 
It was decided that a subcommittee of the 
general entertainment committee be appointed 
by the chairman, to be composed of the chair- 
man and five members of the committee, to 
carry out the work laid down at this meeting, 
and the chairman appointed the following gen- 
tlemen: Messrs. Sanderson, McGraw, Cooke, 
Meneeley and Martin. 

A concert will be held at the hotel on the 
morning of October 9, for the ladies, to be fol- 
lowed by a reception to the ladies. A local en- 
tertainment committeee of ladies will be ap- 
pointed to hold the foregoing reception, and 
to act generally in the capacity of such com- 
mittee. Information bureaus will be estab- 
lished at the hotel and Madison Square Gar- 
den. Automobiles will be provided for the 
general use and entertainment of the ladies at- 
tendant upon the convention for one day, 

The following matters were discussed and re- 
ferred to the sub-committee. Provision of car- 
riages for the ladies’ entertainment for a second 
day; a trolley ride over Brooklyn Bridge, and 
to some point of interest in Brooklyn; a large 
electric sign on Madison Square Garden dur- 
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ing the continuance of the convention; an 
itinerary and general guide to the points of in- 
terest in and about the city of New York for 
free distribution; a trolley ride to Fort George; 
a visit to the Metropolitan Museum of Art, 
Riverside Drive and Central Park for the 
ladies. 
— — — 
Exports of Electrical Material from New 
York. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended August 8: 

Antwerp, 126 packages, $5,134; 1 case, $75; 
Argentine Republic, 92 packages, $2,665; Au- 
stralia, 254 packages, $25,254; Belfast, 3 cases 
auto parts, $500; Brazil, 164 packages, $5,558, 
Bremen, 13 packages, $164; Bristol, 106 pack- 
ages, $8,630; British East Indies, 11 cases, $2,- 

24; British Guiana, 37 packages, $501; 1 case, 
$50; British Possessions in Africa, 45 packages, 
$4,879; British West Indies, 10 cases, $131; Cen- 
tral America, 12 packages, $306; China, 16 coils 
cable, $550; 6 packages, $330; Chili, 3 packages, 
$135; Cuba, 123 cases, $3,297; Glasgow, 86 cases, 
$3,700; Hamburg, 30 packages, $7,342; Havre, 
14 cases, $524; 21 packages, $1,946; Hong Kong, 
1 package, $31; 1 case, 10; Japan, 51 packages, 
$2,799; 74 cases, $18,429; Korea, 14 packages, 
$2,340; Liverpool, 60 packages, $3,071; London, 
29] packages, $0,647; 22 packages motor vehicles 
and parts, $10,170; Manchester, 29 cases, $43,- 
971; Marseilles, 29 cases, $662; Mexico, 391 
packages, $3,309; New Castle, 46 cases, $5,310; 
New Zealand, 22 cases, $708; Peru, 13 cases, 
$410; Philippines, 17 packages, $0,345; Riga. 1 
package, $83; St. Petersburg, 2 cases, $500. 
U. S. Colombia, 2 packages, $173; Venezuela, 
313 packages, $1,632; Vienna, 1 package, $28, 

The following are the exports of electrical 
material from the port of New York, for the 
week ended August 15: 

Antwerp, 65 packages, $4,751; Barcelona, 70 
packages, $2,145; 1 case, $27; Berlin, 2 pack- 
ages, $28; Bilbao, 2 cases, $215; Bolton, 1 case, 
$16; British Possessions in Africa, 1 package, 
$13; British East Indies, 8 packages, $183; 
british West Indies, 52 packages, $716; Brus- 
sels, 1 package, $25; Central A merica, 19 pack- 
ages, $69; Chili, 50 packages, $1,570; Cuba, 37 
cases, $1,462; Ecuador, 1 case, $75: Glasgow, 1 
case, $50; Llamburg, 55 packages, $2,024; Havre, 
44 cases, $1,134; Hayti, 3 packages, $31: Leices- 
ter, 2 cases, 875; Lisbon, 2 cases, $188; Liver- 
pool, 132 packages, $11,504; 1 package auto 
parts, $150; London, 80 packages, $3.070; 44 
cases, $742; Manchester, 6 packages, $410; 
Mexico, 30 packages, $1,499; Milan, 17 pack- 
ages, $300; New Castle, 11 cases, $1,500; Nova 
Scotia, 9 packages, $31; Peru, 31 packages, 
8684; Santo Domingo, 11 packages, $122; U.S. 
Colombia, 16 packages, $282. 

— ——— 

Many Orders for the Sprague Company. 

The Sprague Electric Company is receiving many 
orders for its apparatus from all partsof the country 
aud abroad. Among a few recent orders are the fol- 
lowing: 90 kw. split-pole generator shipped to Bailey, 
Walker & Co., Buenos Ayres, S. A.: 125 kw. split-pole 
generator, Steelton Light, Heat & Power Co., Steel- 
ton, Pa.; 31! ; kw. split-pole generator. Ft. Wadsworth, 
Staten Island; 371% kw. engine type generator, Ft. 
Hancock, N. J.; 80 hp. motor, American Linseed Co., 
Staten Island; 100 kw. engine type split-pole genera- 
tor, Geuder & Paeschke Mfg. Co., Milwaukee; 50 kw. 
generator and 15 hp. motor, Roe & Conover, Newark, 
N. J.; 85 hp. motor, John Stephenson Co., Elizabeth, 
N. J.; 75 kw. split-pole generator, Chase Rolling Mill 
Co., Waterbury, Conn.; 75 kw. split-pole generator, 


Fred Miller Brewing Co., Milwaukee; 100 kw. 550 volt 
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split-pole belted type generator, Plymouth Mills, 
Plymouth, Mass.; 100 kw. beltedtype split-pole gen- 
erator, C. S. Ashley, Toledo, O.; 100 kw. 550 volt, 
belted tvpe split-pole generator, and various motors up 
to 50 hp., T. C. Keller, Chicago; a quantity of motors 
for the mines and refining plant of the Arlington Copper 
Co., Arlington, N. J.; 100 bp. motor, American 
Locomotive Co., Cooke Works, Paterson, N.J.; 60 kw. 
split-pole generator, Fahy's Watch Case Co., Sag 
Harbor, L. I.; 225-kw. engine type split-pole generators 
for Madison Square Garden, New York, and 100 kw. 
split-pole engine type generator, Leland Hotel, Chi- 
cago. 
— —9—di—————— 
The Stromberg Carlson Catalogue. 


We are in receipt of a handsomely gotten up cata- 
logue, issued by the Stromberg-Carlson Telephone 
Manufacturing Company, 70-82 West Jackson Boule- 
vard, Chicago, Ill. The catalogue, which is profusely 
illustrated, contains sixty-four pages of matter descrip- 
tive of the “Central Energy System,” portable desk and 
combination telephones, hotel telephones, switchboards, 
heat wire lightning arresters, magnetos, generators and 
extension bells—in fact everything of interest to a tele- 
phone company. 

— —— Si —————— 


COMING ELECTRICAL EVENTS 


American Institute of Electrical Engineers— General 
Meeting, Buffalo, N. Y., August 20-24. 

American Street Railway  Association—Convention, 
New York City, October 9, 10 and 11. 

American Electro-Therapeutic Association Buffalo, 
N. Y., September 24, 25 and 20. 

Association of the Edison Illuminating Companies— 
Meeting, September 10. 

International Association of Municipal Electricians— 
Convention, Niagara Falls, Septeu.ber 2, 3 and 4. 

Ohio Electric Light Association— Convention, Put-in- 
Bay, August 20, 21 and 22. 

Old-Time Telegraphers’ Association and U. S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

Pennsylvania State Street Railway Association—Con- 
vention, York, Pa., September 4. 

Roentgen Society of the United States—Meeting, Buf- 
falo, N. Y., September 10 and 11. 

— — — — — 


INCORPORATIONS. 


The Chickasha Electric Company, Winsboro, Tex. Capi- 
tal stock, $30.000. Incorporators: L. S. Schluter, W. T. 
Whiteman ard E. M. Decker. 


The Harrison Electric Light & Ice Company, Harrison, 
Mo. Capital stock, 825.000. Incorporators: N. W. Fel- 
lows, Springtield, Mo., president; N. C. Hines and R. M. 
Fellows, of Harrison. 


The Citizens’ Light, Heat, Power & Ice Company, Bowling 
Green, O.—to manufacture, generate, transmit and sell 
electricity. Capital stock. 7125. C000. Incorporators: G. L. 
Long, Jacob Henne, Joseph Shauerer, Walter McCullough 
and E. H. McKnight. 


The W. F. Irish Electric Company, New York City. Capi- 
tal stock, $15,000. Directors: T. M. Belknap, F. M. Clute 
and C. R. La Rue, all of New York City. 


The P.I.Fajans Electrical Construction Company, New 
York City. Capital stock, $5,000. Directors: Isidor Fa- 
jans, New York; George F. Cook, Matteawan, and Martin S. 
Kattenhorn, Key port, N. J. 


The Oakland Electrical Company, Oakland, Cal.— to pur- 
chase and manufacture all kinds of electrical goods and the 
building and repairing, etc., of vessels and other structures, 
Capital stock, $25,060. Directors: J. O. Larrabee, James 
W. Cox, Charles F. Reuter, Howard L. Osgood and Frank 
N. Brooks. 

— "b —9—»—————— 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 18, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES, 
680,212. Car-Fender. Nathan Abrahams, St. Louis, Mo. 
Filed April 9, 1901. 
080,236. Trolley Guard. 

Filed March 20, 1901. 
680,317. Electric Brake-Release. Edwin E. Darling, Ana- 

conda, Mont. Filed Sept. 27, 1900. 

680.336. Electric Switch. George E. Linton, Worcester, 

Mass. Filed Sept. 14, 1900, 


Charles E. Stanley, Canton, O. 


Vor. XXI., No. 7. 


080,437. Trolley- Stand. Eugene J. Parker, Worcester, Mass., 
assignor to himself, and Alexander S. Paton, Leominster, 
Mass. Filed Jan. 31, 1901. 

680,567. Trolley-Wheel. William C. Cottrell, Asbury Park, 
N. J., assignor of one half to Houston Fields, Freehold, 
N. J. Filed Nov. 22, 1900. 

680,62), Electrical Switch-Operatiog Mechanism. Clifton 
B. Russell, Marlboro, Mass., assignor of one-half to Her- 
bert E. Ryder, same place. Filed May 3, 1901. 

680,562. Trolley-Stand. Edward J. Kelley, Baltimore, Md., 
assignor to G. Fred Johnson, Norfolk, Va. Filed Dec. 
14, 1900. 

680,633. Trolley Stand, Edward J. Kelley, Norfolk, Va. 
Filed May 18, 1901. 


ELECTRIC LIGHT8 AND APPLIANCES. 


680,212. Incandescent Electric Lamp. Howard Gilmore, 
Boston, Mass. Filed June 14, 1899. 

680,636. Device for Lighting Lamps by Electricity. Henry 
M. Brigham and Svend M. Meyer, New York City. Origi- 
nal application filed Feb. 5, 1898. Divided and this ap- 
plication filed Oct. 26, 1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


680,234. Electrical Coulomb-Meter. Samuel 
Mariboro, Mass. Filed Dec. 10, 1900. 

680,236. Regulation of Dynamo-Electric Machines Harold 
Edwards, Schenectady, N. Y , assignor to the General 
Electric Company of New York. Filed May 17, 1901. 

650.310. Timed Electric Switch for Multiple Rate Metey : - 


E. Doane, 


tems, Frederick R. M. Cutcheon, St. Paul, Minn. Filed 
March 29, 1901. 
680,421. Transformer. Frederick C. Sutter, Pittsburg, Pa., 


and Robert V. Bingay, Montreal, Canada. Filed May 23, 
1901. 
680.597. Dynamo-Klectric Machine and Electric 
Henry F. Joel, London, Eng. Filed May 21, 1901. 
680,619. Electric Traction Motor. Charles Richter and 
Richard T. Eschler, Camden, N. J. Filed Jan. 15, 1901. 
680,052. Circuit-Breaker. Leonard J. Elden, Boston, Mass. 
Filed Nov. 8, 1897 


MISCELLANEOUS. 


630,251. Electrical Conduit and Box. 
Brooklyn, N. Y. Filed May 3, 1901. 

030,232. Thermo-Electric Regulator for Valves or Dampers. 
William E. Mack, Oswego, N. Y. Filed July 21, 1900, 

680,265. Current.Collecting Device Walter 8. Moody, 
Schenectady, N. V., assignor to General Electric Com 
pany of New York. Filed May 22, 1901. 

680,277. Electrical Conductor. Edward D. Priest, Schenec 
tady., N. Y., assignor to General Electric Company of 
New York. Filed May 31, 1901. 

680.307. Motor- Vehicle. George B. Anderson, Washington, 
D.C. Filed Oct. 29, 1900. 

680,339. Graphophone. Thomas H. Macdonald, Bridgeport, 
Conn., assignor to the American Graphophone Company 
of West Virginia. Filed No. 22. 1897. 

680,408. Apparatus for use in Electrodeposition of Metals. 
Shepard O. Cowper-Coles, Westminster, England. Filed 
April 8, 1901. 

680,123. Temperature-Regulating Apparatus. Henry 
Winkenwerder, Milwaukee, Wis., assignor to Johnson 
Electric Service Company, same place. Filed Aug. 1”, 
1898, 

680,43). Diaphragm Tube-Plate for Phonographs. Wil- 
liam R. Dutemple, Auburn, R. I. Filed Oct. 127 1900. 
680,440. Electrolytic Apparatus. Brodde E. F. Rhodin 
Sault Ste. Marie, Canada, assignor to American Alkali 

Company, Camden, N. J. Filed July 19, 1900. 

E80, 441. Electrode for Electrolytic Cells. Brodde E. F. 
Rhodin, Sault Ste. Marie, Canada, assignor to American 
Alkali Company, Camden, N. J. Filed July 19, 1000. 

650,505. Autotorpedo. Harry Shoemaker, Philadelphia, Pa., 
assignor to Gustave P. Gebring and Marie V. Gehring, 
same place. Filed Feb. 1, 1901. 

680,520. Process of Making Metallic Duplicate Phonograph- 
Records. Thomas A. Edison, Llewellyn Park, N. J. 
Filed Aug. 18, 1900. 

680,532. Secondary Electric Clock. Fidelis Luckin, Detroit 
City, Minn. Filed Feb. 8, 1901. 

680,535. Apparatus for Charging Storage Batteries of Auto- 
mobile Vehicles. Joseph B. Meriam, Cleveland, O. Filed 
Oct. 11, 1900. 

680,590. Electrical Signaling Apparatus. Felix B. Herzog 
and Schuyler 8. Wheeler, New York City; said Wheeler 
assignor to said Herzog. Filed Jan. 25, 1886. 

680,614. Photophonograph-Photophone or Similar Device. 
Joseph Poliakoff, Charlottenburg, Germany. Filed July 
17, 1900. 

680,618. Electric Automobile-Motor. Charles Richter 
and Richard T. Eschler, Camden, N. J. Filed Jan. 15, 
1901. 

680,629 Electric Belt. James Trussel, Chicago, Ill., assign- 
or of one half to John H. Courll, same place. Filed 
Dec. 8, 1900. 

680.668. Automobile Vehicle. 
City. Filed Sept. 6, 1900. 


Motor. 


Hebert Krantz, 


Alden E. Osborn, New York 
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Independent Telephone Companies to Com- 
bine in Pennsylvania. 


The independent telephone companies of Pennsylvania are 
to form a consolidated company for the purpose of bettering 
the service and competing with the old companies. 

The Lackawanna Telephone Company of Scranton will 
hold & meeting on September 24, for the purpose of approv- 
ing or disapproving of the consolidation scheme. The stock- 
holders of the local company will probably approve of it, 
and the Lackawanna will become part of the Consolidated 
Telephone Company of Pennsylvania. 

Robert E. Wright, of Allentown, the traction magnate, is 
president of the Consolidated Company and Manager 
Niland, of the Lackawanna Company, will probably be 
made general manager. 

Recently an agreement was arrived at by the representa- 
tives of the independent companies operating in the cities of 
Scranton, Carbondale, Wilkes-Barre, Hazleton, Reading, 
Allentown, Easton and Bethlehem, by which they are to be 
conducted as one company for the purpose of improving the 
service of all the companies and as a measure to prevent 
the wiping out of any of the independent companies. The 
Inter-State Long Distance Telephone Company will be oper- 
ated in connection with the Consolidated Company for long- 
distance purposes. 


Covington, Ga., will soon have a new local telephone sys- 
tem incorporated under the name of the Covington Tele- 
phone Company. Work is being rapidly pushed on the new 
line and it will be completed and ready for service by Sep- 
tember 1. The new company was organized several weeks 
ago by the business men of Covington, the new organiza- 
tion growing out of dissatisfaction with tbe rates, etc, of 
the Southern Bell's local exchange. The new company is a 
stock company witha capital of $1.800 Most of the sub- 
scribers are stockholders. each subscriber having a $25 share 
of stock. When the system is completed the object of the 
company will be to make expenses and declare only a small 
dividend, as each subscriber is a stockholder and will got 
full benefit of the reduction in rates. The rates of the new 
company will not exceed $1.50 per month for business 
*phones and $1 per month for residence phones; whereas 
the Southern Bell Company has been charging $3 50 per 
month for business ‘phones and $1.50for residence. The 
success of the new company is almost assured, as it meets 
with the hearty co-operation of all the business men, and 
they are giving it their best support. C.C. Brooks is presi- 
dent of the company. 


A company of men from Warren, Youngstown and 
Cleveland, O., have formed a stock company, and have 
closed an option on the plant and system of the Columbia 
Telephone Company at Portland, Ore. This is one of the 
largest and best independent systems on the Pacific coast, 
the purchase price being $160,000. Itis the intention of the 
owners to consolidate the Portland system with that of the 
Automatic Telephone Company of Seattle, Wash., which 
they also own. The company will connect up the two cities 
with long-distance service, and will incorporate as a stock 
company with a capital stock of $1,000,000. Attorney 
Charles Fillius, of Warren, O., has been in Portland, closing 
up the deal. 


A report from Yorktown, Va., states that the stockholders 
of the Chesapeake Telephone & Telegraph Company held 
their annual meeting a short time ago, and elected these 
officers: President, E. E. Slaight: vice-president, George L. 
Smith; treasurer, T. P. Hudgins; secretary, J. E. Crockett; 
directors: Prof. H. S. Bird, E. W. Wombleton, J. W. Clems. 
S. R. Curtis, E. T. Leach, J. Crockett and George F. Smith. 
A resolution was passed cancelling certain actions of the 
board at its previous meetings It is thought this has con- 
nection with the proposed consolidation of the telephone 
lines on the Peninsula. 


The towns of Frenchtown, Baptisttown and Locktown, 
N. J., have been connected by telephone. The line will be 
built to Sergeantsville and Flemington, where connections 
will probably be made with the local telephone wires con- 
necting the outlying towns to Flemington. 


A short time ago the directors of the Southern Telephone 
Company met in Paris, Tex., and elected Jasper N. Yeager, 
of Lake Creek, Delta County, manager in place of W. L. 
Miller, resigned. It was decided to put in a central office 
and establish a local exchange in Paris. 


The telephone exchange at Lime Spring, Ia., was destroyed 
by fire last week. 


Tne new long.distance telephone line has been finished 
between Richmond and Petersburg, Va. 


ELECTRICITY. 


Indians to Use Telephones. 


A ten-mile telephone line and a modern telephone system 
for local use in a northern town iu British Columbia is the 
latest step towards civilization that the twentieth century 
Indians of Kishpieaxe village on the Skeena River are 
arranging, says the Vancouver * Province." The telephone 
wires and accoutrements were taken north by the steamer 
Tees, and the system will be installed upder the care of the 
Rev. Mr. Pearce, the Methodist missionary. In a very short 
time it will be possible for the Indians at the end of the 
telegraph line at Hazleton to telephone to their brothers in 
the village 10 miles further on. Kishpieaxe i8 by far the 
largest village in that vicinity, having & population of over 
600. It has always been noted for the intelligence of its 


. Indians, and the district in the immediate vicinity is a good 


one. Lately the telegraph line has been strung from Port 
Simpson and Port Essington on the coast upto Hazleton. 
The Indians appreciate this good work on the part of the 
Federal Government, but have decided to help themselves 
still further. When messages are sent by telegraph to 
Hazleton, they may be repeated over the telephone to the 
main village. 


Telephonic Secrecy. 


An attachment is provided in Sweden by which the 
secrecy of the telephone line is assured. The apparatus, 
which is rented ata moderate rate, indicates whether or not 
the telephone operator is listening to the conversation. 


It is understood that the Albany New Telephone Com- 
pany will soon begin business in Cohoes, N. Y. This com- 
pany is the one which the new Cohoes company is a part. 
The franchise for erecting poles, stringing wires and main- 
taining a system in Coboes belongs to & company repre- 
sented by John Clute and Hugh Graham. The New Com- 
pany will give house service for $18 a month and business 

r $80a month. 


The East Tennessee Telephone Company is gradually 
adding to its toll line service in Knoxville territory. Arrang- 
ments will soon be made to extend the toll lines into Ken- 
tucky territory. A new branch line has recently been 
erected to Lea Springs and Blaine, and connection made 
from Knoxville to those two points. 


The gold belt line of the Rocky Mountain Bell Telephone 
Company was opened to Hailey, Idabo, recently. Two miles 
of old line was utilized in making the connection, but this 
will be replaced by the regular copper wire of the system. 
This line is 123 miles in length, and runs by way of Mountain- 
home. Its construction was begun late last fall. 


The telephone company opened the station at Opal, Wyo., 
& short time ago, thus giving connection with the Big Piney 
country and the towns to the north of Unita County, Wyo. 
The company will build a connection between Tintic and 
Nephi, Utah, which will relieve the lines between Tintic and 
Salt Lake. 


Tbe Governor of Mississippi has approved the charter of 
the Yazoo Valley Telephone & Telegraph Company at 
Greenwood. The capital is $150,000. Harvey Myers, W. D. 
Crist, F. C. Smith, C. E. Wright. W. T. Rush and J. F. 
Gardner are the incorporators. 


Papers under which the Huron County Telephone Com- 
pany and the New Washington Telephone Company are 
consolidated were recently filed. The capital stock is $60,000 
andthe principal place of business Bellevue, O. 


J. J. Weaver, Joseph Voltz and John Burnett, of Ludlow, 
O., have formed a company for the manufacture of phono- 
graphs and telephones. 


The Sibley County telephone line has been extended to 
Le Seur, Minn. It will be run in connection with the Le Seur 
Telephone Company. H.F. Weis is manager. 


A telephone line is being constructed from Jewett to 
Oletha, Tex., some 20 miles west of Jewett, where it will 
connect with the line already built from there to Groesbeeck. 


The W. P. Veitsch Telephone Company of Galesville, 
Wis., was sold out to the Arcadia Telephone Company for 
$4,000. 


Bell & Murray, of Saline, Kan., have a full force at work 
on a telephone system at Harper, Kan.. and will shortly 
have the line in operation. 


The Diamond State Telephone Company has completed ita 
line in Delaware City, Del. 
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No Rival Now for Pacific states Telephone 
Company. 

The Pacific States Telephone Company absorbed the 
Spokane and British Columbia Telephone & Telegraph 
Company August 14. This leaves no rival in the In- 
land Empire, and the territory covered will include all the 
coast States besides British Columbia, Idaho and Mon- 
tana. 

S. M. Balaboock, manager of the Spokane & British Co- 
lumbia Company, verified the statement recently. 

It is understood that the purchaser held a mortgage ou 
the company absorbed amounting to $15,000, and that with 
the taking over of this mortgage anda large cash payment 
the deal was effected. 

The cash payment could not be ascertained. The deal 


originated in the San Francisco office of the Pacific States 
Company. 


The controlling interest of the Citizens’ Standard Tele- 
phone Company of Kingston. N. Y., has passed to the Ameri- 
can Construction & Trading Company of Elyria, O. The 
deal was consummated last week, when a check for $50,000, 
the purchase price, was handed to the officers of the old 
company. It is purposed to improve the telephone system 


and to extend it. Many thousand dollars will be expended 
in this work. 


According to news received from Tacoma, Wash., E. A. 
Seeley has filed with the city clerk a formal &cceptance of 
the franchise granted last month for the construction, oper- 
ation and maintenance of a second telephone system in that 
city. The franchise also provides for a cash deposit of $5 000 
as evidence of good faith. It is stated that this sum will be 
deposited in the near future. 


The first stockholders’ meeting of the People's Telephone 
Company was held at Jackson, Mich., this month, and a 
board of directors chosen, as follows: J. C. Richardson, 
Z. C. Eldred, G. W. Carter, G. A. Matthews, W. H. Maloney, 
M. F. Cottrell and T. M. Smith, of Jackson; Arthur Pack, of 
Orchard Lake, and Jos. B. Ware, of Detroit. 


The telephone line being constructed by the American 
Telephone Company between Rome and Chattanooga has 
reached Lafayette, Ga. This will prove quite an advantage 
to the town, putting it in easy communication with the 
outside world. 


8. C. Platt, the representative of the Kellogg Company of 
Chicago, independent manufacturersof telephone apparatus 
has been ín Richmond, Va., and closed a $50,000 contract, 
with the Richmond Telephone Company for a new switch. 
board and telephones throughout. 


The telephone line of Fugazzi, Brownlee & Co., has been 
completed and is in working order from Adairsville to Plain- 
ville, Ga.. through the fruit district. It is seven miles long. 
There is some talk of extending the line to Calhoun from 
Plainville. 


The Southern New England Telephone Company will 
branch out into Chesterfield, Conn., and the vicinity, a 
new territory where telephone connection will be greatly 
appreciated. 


The ordinance granting the Springfield, O., Home Tele- 
phone Company a franchise through the streets of that city 
was lately placed upon its third reading at the regular 
meeting of city council and passei. 


The New England Telephone Company is extending its 
line from East Sheldon to Herrick, Vt. 


TELEPHONE INCORPORATIONS. 


The Luke T. Walker Telephone & Telegraph Company 
Davidson County, Nashville, Tenn. Capital stock, $10,000 
Incorporators: Luke T. Walker, J. W. Scott, E. T. Peck, W. 
M. Brandon and T. J. Brandon. 


The Maxwell & Brady Telophone Company, Brady Island, 
Neb. Capital stock, $2,000. Incorporators; W. H. Plummer, 
G. R. Swancott, W. S. Cowgill, J. H. Giffen, E. D. Murphy, 
C. H. Kuhns, Reed Dolan and R. C. Burke. 


The Cohoes-Waterford Home Telephone Company, Co- 
hoes, N. Y.—to operate in Albany and Saratoga Counties. 
Capital stock. $200,000. Directors: 8. B. Rawson, F. H. 
Sudro and I. H. Griswold, Elyria, O. 


The Electric Exchange Telephone Company, Schenectady, 
N.Y. Capital stock, $10,000. Directors, Charles F. Vedder, 
Alexander M. Vedder, Charles A. Palmer, R. T. Lomasney 
and G. M. Bostwick, Schenectady; T. P. Farrett, Ballston; W. 
Barlow Dunlap, Amsterdam. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Baltimore, Md.—It is stated that the Baltimore & 
Ohio Railroad will establish an electric lighting plant 
at Sand Patch to light up the tunnel. 

Boonsboro, Md.—The electric light plant here was 
lately destroyed by fire. 

Boonville, N. Y.—G. O. Bridgman and the board of 
trustees have begun in earnest to investigate the feasi- 
bility of this village owning its electric light plant. 

Braddock, Pa.—The Keystone Electric Company has 
been formed here with a capital stock of $100,000, and 
will build a plant to compete with the Monongahela 
Light & Power Company. The leaders in the move- 
ment are Judge F. T. Redman, Harvey McKinney 
and James P. Purcell. 

Bristol, Conn.—C. W. Eaton is at the head of a 
scheme to cheapen the cost of electricity to consumers 
about Bristol. The promoters claim that they can fur- 
nish electricity to those who want it for lighting and 
other purposes for about half the present cost. 

Greenwood, Tenn.—The city council lately granted 
C. E. Wright of this city a twenty-five year franchise 
for the construction of acomplete waterworks, sewer- 
age and electric light system. 

Iron Mountain, Mich.—A deal is about to be closed 
here whereby A. R. Goodman, of Marinette, Wis., 
and Chas. Goodinan of New York City, representing a 
company of capitalists, will get control of the water 
power in Pine Creek, two miles west of this city. An 
electric light and power plant will be erected there. 

Jeannette, Pa.—The People’s Light & Power Com- 
pany of this place was formed lately, with considera- 
ble money back of it, and it is said the plans of the 
Allegheny and Westmoreland concern will be carried 
out by the new company. 

Lincoln, Hl.—It is stated that this city is much in 
need of a good electrie light system. 

Marshall, Mich.—At the recent council meeting it 
was voted to hold an election August 29 to bond the 
city for $65,000 to make improvements on the munici- 
pal electric light and waterworks plant. 

Mascoutah, Ill.—This city is about to make a new 
contract for electric street lighting. Bids are wanted 
September 16. 

Merrilon, Wis.—By a vote of 108 to 35 the citizens 
decided to bond the village for $10,000 to build an elec- 
tric light plant and a system of waterworks. 

Monterey, Cal.—The electric light company of this 
place will extend its lines to Pacific Grove and New 
Monterey on one side and Oak Grove on the other side 
of Monterey. 

Orange, N. J.—It is probable that the common 
council of this city will sign a five-year contract for 
lighting the streets of Orange with the National 
Electric Company, a new-comer in the field of electric 
lighting, the National Company having underbid ite 
competitor, the United Electric Company, which has 
had the contract for many years, by $15 per lamp. 

Racine, Wis.—This place is to have an electrically- 
lighted drinking fountain to cost about $1,000. 

Renton, Wash.—Preparations are under way for the 
installation of an electric lighting system at the Seat- 
tle Electric Company's mines. 

Salem, Pa.—An electric plant will be installed at the 
Salem Glass Works along with the other improve- 
ments to be made before the resumption of work in the 
fall. 

St. Anthony, Idaho.- J. T. Sidney and Levi Carter 
have been granted a franchise for 20 years to operate 
& waterworks and electric light system here. 

Wautoma, Wis.— The prospects are that this village 
will have an electric lighting plant. 

Washington, D. C.—Plans for an electric light and 
steam heating plant for the Fort Totten, N. D., Indian 
School, have been completed at the Indian oflice and 
the contract will be put on the market shortly. Sena- 
tor Hansborough secured an appropriation of $15,000 
for the purpose last winter.—Sealed proposals will be 
received at the United States Engineer’s Office, 755 
North Capitol Street, this city, until noon, September 
9, and then publicly opened, for furnishing distribu- 
ting centers for electric lighting and power circuits for 


new building for Government Printing Office. Infor- 
mation furnished on application to John Stephen 
Sewell, Captain Engineers. 

Windfall, Ind.—The town trustees have approved 
the estimates for waterworks and an electric light 
plant and will call for bids. 


Street Railways. 


Albany, N. Y.—The Hudson Valley Electric Rail- 
way Company was incorporated last week with a 
capital of $2,000,000. It is a consolidation of the elec- 
tric railway systems from Troy to Lake George. The 
officers of the company are: Addison B. Colvin, presi- 
dent; Senator George Green, vice-president; Thomas 
O'Connor, secretary, and F. L. Cowles, treasurer. 

Anniston, Ala.— An effort is now being made by the 
citizens o£ this place, Gadsden and Attalla to have an 
extension built on the line of the Louisville & Nash- 
ville Railroad that will run into the rich ore and coal 
region of Blount County. 

Danville, I1l.—Menibers of the Covington Traction 
Company, who propose to build an interurban rail- 
road connecting Covington, Attila and Danville, were 
here recently looking over the ground. 

Jersey City, N. J.—The American Elevated Railroad 
Company has been incorporated in New Jersey with a 
capital of $5,000,000. Osborn Congleton, president of 
the company, says: Our system uses small electric 
motors." 

Johnstown, N. Y.—From this city to Saratoga by 
electric cars is among the probabilities of the near 
future, even if the Ballston terminal road should not 
be built, as the Schenectady Railway Company has 
made an agreement with the Saratoga Traction Com- 
pany for & through electric railroad line to be built 
between the two places. 

Kansas City, Kan.—An electric line from this city to 
Olathe, a distance of about 25 miles, is now one of the 
probabilities of the future. 

Milwaukee, Wis.—It is reported that the Milwaukee 
Electric Railway & Light Company will ask for a 
change in its franchise so as to carry freight. 

New Brunswick, N. J.—The Raritan Traction Com- 
pany has been granted a franchise toconstruct a trolley 
line in the borough of Metuchen, where this line is 
completed to Perth Amboy. 

Norwalk, O.—The city council has granted a fran- 
chise to the Norwalk, Ashland & Southern Electric 
Line. 

Ottawa, Il]l.—The Illinois River Railway Company, 
capitalized at $150,000, to operate an electric railway 
in La Salle and adjoining counties, has been incorpo- 
rated by Lewis W. Hess, Jacob I. Warner and Henry 
A. Sherman. 

Red Bud, Ill.—The proposed electric line from East 
St. Louis to Chester, passing through Millstadt, Co- 
lumbia, Waterloo, the Mammoth Cave grounds and 
this place is now a certainty. 

Wabash, Ind.—Noble township, which includes this 
city, has voted $50,000 in aid of the proposed Wabash 
& Rochester Electric Railway. 

Wallington, N. Y.—New York capitalists are con- 
sidering the project of building an electric railway 
from here to Baldwinsville, and they believe that ar- 
rangements could easily be perfected for running over 
the Lakeside Railway from Baldwinsville into Syra. 
cuse. 


Company Matters. 


Greenwich, N. Y.—The Consolidated Electric Com- 
pany of this place has increased its capital stock from 
$50,000 to $75,000. 

La Crosse. Wis.—Three large lighting companies of 
this city, the La Crosse Edison Light Company, cap- 
ital stock, $100,000; the La Crosse Gas Light Com- 
pany, capital stock, $150,000; the Brush Electric Light 
& Power Company, capital stock, $80,000, were lately 
sold to Chicago capitalists. The companies will all be 
under one management. The new owners will continue 
business with an increas d capital stock of $500,000, 

Washington, Pa. - The oflices of the Washington 
Carbon Company have been removed to this city. 


Manufacturing. 


East Orange, N. J.—The Sterling Electrical Motor 
Company had its articles of incorporation filed with 
the county clerk recently. The articles state that the 
concern will manufacture and deal in dynamos, elec- 
tric motors and deal in other electrical appliances and 
plants. The capital stock is $20,000, with $1,000 paid 
up. The incorporators are James R. Maplpetroff, 
Frank C. Ferguson and H. M. Smith. Its principal 
office is the New Jersey Registration & Trust Com- 
pany, 525 Main street, East Orange. 

New York City. -The Van Degrift Equipment Com- 
pany has been formed to manufacture power transmis- 
sion appliances with a capital stock of $1,000. F.H. 
Smith and R. F. Manning, of this city, and F. S. 
Gemmell of Jersey City, are the directors. 

Troy, N. Y.—The Standard Signal Company of this 
city, with a capital of $300,000, was incorporated re- 
cently. Thecompany proposes to manufacture and in- 
stall mechanical, electrical, pneumatic or other systems 
of interlocking block signals and safety appliances for 
railroads of every description. The company's prin- 
cipal office is located in Troy, but its operations will 
extend throughout the United States and foreign 
countries. The directors are Alfred H. Renshaw and 
Palmer C. Rickett, of Troy, Henry Burden, Jr., of 
Cazenovia, John T. Cade of Ridgefleld, N. J., and 
Harvey N. Loomis, of New York. Mr. Cade bolds 
the controlling interest. 


Power and Transmission. 


Buchanan, Mich.— About $100,000 will be spent in im- 
proving the water-power here and putting in electric 
generators and 11 turbine wheels. 

Cheyenne, Wyo.—The Boston-Wyoming Smelter 
Company will at once put in an electric power and 
lighting plant at the mill. The power will also be 
used in lighting the town of Grand Encampment. The 
electric equipment of the mill will include machinery 
for the reduction of the copper matte to copper pig of 
98 per cent. bullion. 

San Jose, Cal.—R. G. Hanford, promoter of the plan 
to organize the electric roads of this, 8an Mateo and 
Sun Francisco Counties under one management, has 
filed three notices of intention to use certain water 
rights of the Mount Hamilton water-shed for the pur- 
pose of generating electric power. The power plant, 
according to the notices, will be located in the Cala- 
veras valley. The water rights covered are on Smith 
Creek, Bonita Creek and the Santa Isabel. 


Automobiles. 


Chicago.—An electric automobile omnibus is now 
run from Rush street and Bellevue place to Diversey 
avenue, the route lying through Lincoln Park and 
north shore thoroughfares. Forty-nine similar motor 
omnibuses are in course of construction and will be 
put into boulevard service when completed. 

Cleveland, O.—The Cleveland Motor Carriage Com- 
pany was recently incorporated with $10,000 capital 
stock. 

Elgin, Ill.—This city is to have an automobile fac- 
tory. 

Mansfield, O.— President Warren S. Weiant, of the 
Newark Auto Coach Company, has announced that 
the two coaches, which are being built here, will be 
ready for operation soon. Each coach will seat from 
12 to 18 people. The contract for the automobile 
coaches is held by the Beardsley & Gibbs Automobile 
Company of this city. 

New York City.—Deputy Sheriff Strauss recently 
sold out the property of the Auto Electric Company of 
No. 61 Elm street, under an execution of $8,940, and 
the sale realized about $4,000. 

Wilmington, Del.—A corporation to do business in 
this city with autonobiles is a promised institution. 
Capt. Horace Wilson, manager of the Wilmington 
Steamboat Company, is the head. of tke new concern. 
Negotiations with several manufacturers of the 
horseless vehicles are under way. 
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ELECTRICAL 


SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commerolal centers are compiled from special reports received by Exacrarcrry from a variety of sources 
Tho utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem if 
8 favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations : ert indb., certificate of indebtedness; coll., collateral; cons., consolidated ; consé., construction; conv., convertible; com., common; deb., debentures; exten., 


; gon eral; g., gold; guar. nteed;" inc., income; imp., improvement; pd., pal 
& quarterly; K. T G., ADS and Oel. F. &. X., Feb. and Aug! M. & 8, May and Sept; Jab: Jaiy end 


ptd., 3 m j; mortgage ; tr., trust; A., annually; S., semi-annually ; 


STOCKS. 


PASSENGER RAILWAYS. 


: —— ————, Rate an 0 
axe. Par|Authorz'd| Issued, Last Div. Bid. Asked. 


Albany, N Y.- Aug 19 


United Tractien........ =.-....-- | 100) $5,000,000) $5 000 000/13 & Q., 105 | 107 
(Consolidation of the Albany and 
Troy Olty Railway.) 


Allentown Fa- Aug 19 
Allentewn & Lehigh Val. Trac. Oo 4,000,00C; 1,500,000 


Bridgeport, Oonn Aug 19: 
Bridgeport Traction ooo. 


Baltimore Md - ^ug 19 
a United Rail ways & Elec. Co. oom 80 24,000,000| 18,000,000 


Bostec n, Maes.— Aug 1? 


New England Street Ry............. 25| 6,000,000} 1,081,925|1 % Q., Jan.15, see .. 
15 
Morth Shore Traction Co .com.| 100| 4,000,000| 4,000, * — 16 
North Bhore Traction Co........pfd.| 100| 2,000,000) 2,000,000/6 & g., A. & O. — * 
b West Rund Street Ry. Co. . . com. 50| (0,000,00| suso. 5 X * Oct., 310 16% 
West End Street Ry. Oo...8 N pfd.| K 5,400.00% | 6,400,000 2 8., Jan. 198 110% 
Boston Elevated R. K.. .. 100| 10,000,000 214 % Aug. 99, 187 
Brooklyn N. Y.- ^ug 19 T1 evo 
Brooklyn Ulty R 0s «---| 100| 2,000,000| 1,928,400) ............ 7 7 
Brooklyn Rap. Transit Oo., tr certf,.| 100 48,000,000) 48,000,000!  ............. .. 0 * 
eBrooklyn Heights Railroad. 200,000 200,000 ..........-- M 109 
* dBrooklyn Oity RE.. mE Ng 100 12,000,000 12,000,000 8% X Q., Jan., 269 
Brooklyn, Queens Oo. ub. .|**..| 2,000, ,000, "PP .. - 
Coney Island & Brooklyn AB.......| 100| 2,000,000| 1,884. 200 % & Nov., 325 
ings County Elevated..............|:.-.| 4,750,000 4,750,000) ........ .. - 
Kings County Traction Co..........| 100| 4,500,000| 4,500,000|1 & July 3 77 
Nassau Electric Railroad .... ...ptd.|.--... 6,000,000} 6,000,000) ........-—- 5 85 
fAtlantic Avenue Railroad........| 50| 2,000,000| 2,000,000 ............ es — 
Brooklyn, B. & W. E. Zailroad 1,000,000} 1, 000, 00o h 2ũ: .. — 
Buffalo N. Y.— Aug 19 B EN 
buffalo & Niagara Falls Eiec. Ry. 250, 200, — . 
‘Buffalo Railway Db PREET EEEN 100| 6,000,000| 5,870, 5001 X Q. Dec. 91 E 
Columrus Q'- Aug 19 nh P o 
Columbus Street Rallroad........... 100 8,000,000 8,000, 1 * Q.. Feb. 12 1 : 
Columbus Street Railroad. pid... 100| 1,500,000| 1,500, 8 2155 
Cha! leston, S. C.— Aug 19 
Charleston City Ry. Oo.............. 50 100, 00  100,000|8 X 8. — — 
Enterprise City RR. Oo — — 2 . | 1,000,000 250,000 —— eee eene = = 
Chicago, IlL- Aug 19 
Chicago City Ry. Oo................ 100| 12,000,000| 12,000,000|8 & Q., Dec. 81, 202 | 203 
On! & South Side R. T. RR. . 100 10,828,800 10,828,800) ............ .. .. 
_ake Street Elevated RR... 100| 10,000,000| 10,000,000 1234| 18 
Metropolitan West Side Eley. Ry. . 100 15,000,000| 7,000,000} Feb 28 1900. 80 | 363% 
Met. West Side El., pfd................| 109} 15,000,000| 9,000,000) ............ 9 * 96 
North Chicago Street RRR... 100 10,000, 000 6,000,000/8 & Q., Jan. 2 | 210 
North Ohicago City an............; 190| 500,000}  249,900| ............ 200 | 202 
South Chieago Ci ilway........| 100} 2,000,000) 1,608,200) ............ 108 | 109 
West Chicago Si. Oo 100 20, 000, 000 18,189,000) 134 & Q., Feb. 100 | 100%% 
Union Traction Ry...... — com |....| 1,250,000| 624, 90088 15 16 
Union Traction Co. ............pref | 100| 3,000,000| 2,000,000/5 X 8. 58 59 
Cincinnati, Ohio.- Aug 19 
Oincinnati Inc. Plane Ry... . . oom. 575, ne dive 2 * 
Olncinnat! Inc. Plane Ry...... cm — N 150.000 Feb. mE "i 
Cincinnati, Newport & Oov. St. Ry. 100 3.000000 8,500,000/2 X Feb. 75 Té 
(Cincinnati Street Ry. Coo 50| 18,000,000| 14,000,000/134 & Q., Jan. 124% | 125 
Mt. Adams & Eden Park Inc. Ry.“ 60 3,500,000| 1.200, 0001 Q., Jan. 1 12 
Cleveland, Ohio Aug 19 
Agron, Bed. & Oley. Elec. Ry....... 1,000,000 Jan 48 50 
Oleveland City BY ERMITIITIIITITO IT ye req na 7.853.080 Jan. 102 | 103 
Cleveland Electric Ry... .. .. ..... .. | 100| 12,000,000] 12,000,000 % X Q., Oot., — | 8374) 8 
Detroit. Mich.—Aug 19 
Detroit Citizens’ Street Ry TET R nea ooh L = 
— Me — — <a Isle By... eoo sse re on L900.000| — — * fs 
a 44 see 1 90 100 
Detroit Electric * . . E EE 7b 
Wyandotte & Detroit River Ry.....|' 100 "950,000 ROCCO) kiss ekccrens 100 | Liv 
Dayton O.— Aug 19 
City Railway ge.. . com. 100| 1,500,000) 1,470,600) 174 X Q. 140 | 146 
Olty Ballway Oo..... TP ptd. | 100  600,000| _ 900, 15 * Q. ITO sè 
People’s Street Ballway........ | 1.100 000 1,100, Muerte M4 18 
SUntisied. _ = — . 


a The United ilways & Electric Company comprises In Its ofganization the Baltimore 
Oonsol dated Railway Company, the Baltimore Cuy Passenger Kallway Oompsny, allthe 
Balg ore The pref stock of U RA Hes Co Las bead faded in abe hea Rali way Os or 

«t ore. * o ec Co 1 

b Leased to B ston E evated Raiiroad Company. Peer Mie me, eee 

e Owned by Brooklyn Rapid Transit Company. . 

d Leased to Brook!yn Heights Railroad Oo., which guarantees 10% on capital stock. 

f anok owned by Kings Goant, tradion Oom en aa a A es tiene Woe 

aunty on Company; roa 

force tf . eae ed to Navona system. West x see 

per share on ou nding cap aeren - 1 Oo.; 

tayo of e owaea by North Chido Sirge allroad Company. Aalen aud 

n 8 by lease o vision Ratiwa i 1 

beenden f aloud Panes! Companys My horae enn e, at 

annum paid on outstanding ea as ren erseoe—North Chi et 

Railroad Company: $625,100 of eteck 45 bv West Chi 5 Company 

hb Majority of stook owned by Chicago Wost Division Railway pany; & on e 
000 icago Street Railway Company. lessee, ~ , 

~ Oincipnati Bs. Reilway purchased the Mt. A. & Eden Park rood, aesumida Ite bonds, 


| PASSENGER RAILWAYS. 


Capital Stock. 


Rate and Date of 
Last Div. 


NAME. |Par|Authorz'd| Issued. Bid. Asked 
Hartiord Conn-Aug 
Hartford Street Ry. oo. 100 $4,000, $200,000/8 & 8., Oot., 150 
Hartford & West Hartford . ......| 100| 1,000,000 Í 3 
Holyoke! Mass. Aug 19 
Holyoke Street Ry. Oo. 100 100, 400,000] & A., June, 207. | 212 
Hoboken N. J.— Aug 1 9 
North Hudson Oo. [N. J.) Ry. Oo... 25 1,250,000 1,000,000 8 X, 150 


Indianapolis, Ind—- Aug 19 
**Indianapolis Street Ry .......... FA eS: $,C00,000| 5,000,000} ...... ..... 26 9516 


Lancaster, Pa.— Aug 19 

Pennsylvania Traction Coo : 
Lancaster & Ool. Electric R.. — „, 5000 ......... — 
West End Street Ral Iway........ | —— 4 2 . - z 


Louisville, Ky.— Aug 19: 


1 N 1 100 4,000,000 8,500,000) | X. A ril. 32 83 
Louisville Ry..--+--.-+--+00+---00 05] 100| 3,500,000| 3800.0002% X u. Dot, — |:12 | 1 
Minneapolis. Minn.—^ug 19 
Twin City Rapid 'f'ransit........o* m. 100| 17,000,000| 15,010.000| ...... ..... 89 89% 
Twin City Bapid Transit.. . 7 K 1 td,|----| 8,000,000) 1,712,200/134 X. Oct. w |ia 
Montreal, Canada.- Aug 19 di 
Montreal Street Ry. Oo. ...... ... 160 6.000.600 6000000192 S 5 2 10094 501 
Toronto Street Ry. oo. 100) 6,000. 8,000, 00014 % 8., J. & J. 1 1094 1097; 
Memphis Tenn.— Aug 19 
Memphis Street Railway 00 100 300, 000 500, 0 0 œ . i = 
EUN Daven, Conn.” bw 19 25| 2,000,000| 2,000,000/8 % 8., B 
Fair Haven & Westville RR. 1000, ,000, , Be 89 | u 
New Haven Street Railway Oo......| 100| 1,250,000 1,000. 000 2% % A., July . 
New Haven & Oenterville.......... 100 _ 700,000) 800,000 .......—...—..... * 
Winchester Avenue RR... s... | 2| 1,000,000) $00,000 ............ u 16 
New Orleans, La.—Aug ! I 
Canal & Olaiborne RR. Oo.......... Y ’ SUB, 2 
New Orleans & Oarrollton RE......| 100| 1,200,000) 1,200,000 1% % Q., Oct (4855) i58 
New Orleans Traction Oo new com. 2 ——  ceccccccscce| eee eee esse m 28 
ew Orleans Tracti Co à é'oseacesess]| covers ays v$pe senate ce 02 10; 
aOrescent Oliy A. eb 100| 2,000,000| 2,000,000/8 % 8., Jan., 20% i 
bNew Or. Olty & Lake RR....guar. p^ EY — % x Zan., se. Te 
Orleans Railroad................... ' , «s vane, .. a 
St. Charles Street Rallwaꝶ 60) 1,000,000) 1,000,000 1% %. Oct., 64, 57 
New YOPK- Aug 19 
Central Crosstown RK... 100 600, 00 $00,000 ne Be Q. 255 | 260 
eChristopher & 10th Sts. RR..guar.| 100 — $50,000 650,000|2 Q., Oct., 178 b 
Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000 1:209 oi? * A. Nos. 120 76 
8 Fag E7. a Pane pe 9 n 166 | 16514 
eecker St. n > ZUA , , rZ! „July. 21 3 Y 
Broadway & Seventh Ava. e doen] 100| 2,100,000| 2,:00,000 18 $ Q. T M sa 
goon Lark, NR AN. Bivete RR. guar 1 (0,009 74 X Q. 208 | 2:0 
g venue „ „000, 0, IDE ) 
A" m. s Grand St Ferry RE.guar —— Ye 4X X Q. 390 400 
n venue KM.... uar. , & 0, RAS WE. uS 
Sixth Avenue RR. RN che 2,000,000) 2,900,000) „ „ S00 "m 
ITwenty-third St. R. R. Co..guar. 600,000 6 ,000 444 % Q. 400 | 4v 
Second Avenue RR.................. 2,500,000 1,8 , 000 2 K Q., Jan, 212 | 205 
Third Avenue RRR... 12,000,000| 10,0 000 81.75 p. sh. Feb. 121 12 
má3d St. Manhatv'le & Bi.Nich.Av 2,800,000| 2,52 00 66 | 154 
*Union ( uekleberrv) Ry. —— 2 2,000,000 2,00 000 8 190 209 
Newark N. J. Aug 19 at 
Consolidated Traction Oo of N. J. . 100| 15,000,000) , oO 0% %ͥ 7 
North Jersey Railway Oo. SWesate 6,000,000. 060,000 —„ „ [Il sl] d "y 
United Elec. Oo. of New Jersey 504,000, 504, 000114 X A. 2806 28 
Pittsburg, Pa. Aug 19 
Allegheny Traction Oo.............. 500,000 — — 
oOonsolidated Traction Co. . com. 50|15,000,000 2 X, Jan. 4 
Consolidated Traction Oo......pfd. 9,478, 850 8 %, Nov. M E-- 
pOentral Traction Oo........... oe 1,500,000 1% & Nov. DB | 09 
qOitisens’ Traction Oo............. 8,000, 6% A. 18%) 1554 
rinse Traction 8 Qe VLDE as e 8,000,000 6 M A. TEa| 12% 
aP1tte urg Traction Co.......... " 2,500,000 B» ’ N E EY E 
Federal St. & Pleasant Valley Ry.. 1,400,000 2 DÀ July; 5 
Pgh., Allegheny & Man. Trac. CO. 8,000,000 2%, Aug. 29 
Pittsourg & Birmingham Trac. Ry.. 1,800,000 1 X, Oct. 28 
|Pitieburg & West End By........... 18,000,000 5% A. June d (en 
Uni 6 om 000, 000 .&J 18 12 
United Traction C0. pre 8,000,000 J. & J 1854. -18% 
a 8 ‘ 
a Leased to New Orleans Nr 4 In vt e 
b pore to New Orleans Traction Company at8 % on ock. ' 
Sor costal Crosstown Railroad at 8 % on stock aod interest on bonds. 
g She former Met. Trac. system, thas corporation having become extinct, 
f to 28d Street Ry for 99 yearn; lease assigned to Metropolitan Street Ry. 
Leased to Houston, Wost Street & Pavonia Ferry—now Metropolitan Street Railway. 
A 3 Mn By: 3 8 xs on Sos k unti Oct. 1. 1897: thereaft r 9 X. 
reet Ry. for 99 vears from Jan. 1,1895, at $215, 
1 METERS erret Qr SEEMS aa ream e ean 
. Bt. Ry. for 99 years pril w, 1892; 6 rst 6 years, 8 h e 
k Leased to Metropolitan Street Railway for $145,000 per annum. T n 


p Leased to Consolidated Traction Oo for 8 
q Leased to Fort Pitt Traction Com ay for 6% ont 8.000.000 capita 5 of stock., 
or "E 

'a Leased to Consolidated Treetion Company for on capital picni : 
? . — 1 M0) — 9 
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ELECTRICITY. 


— eee | TELEPHONE AND TELEGRAPH 
Capital Stock. lcu eR = > — AND TELEGRAPH Cos. 
RANE. Rate and Date o! 
Capital Stock. 
Last Div, | Bid. Asked. NAME. Par Authors'd| Issued. Bate and Date of 


Boston, Mass.- Ang 19 


2 Bedford Masse,- Aug 19! 
nion Street Railway Oo | in) 9850 
c" 000 
N .rib&mpton, Mass- Aug " z $850,000/2 X, Feb. 160 | 165 [American Te! & Tel Ob 
Northampton Street By 100 Erie Tel e h & Te OO + ce eee ecosss OO 
i bé aeq — 800,000 325 4 New Xn lephone Oo.... an. 162 11624 
O maha, Neb.- Aug 19 i 00014 X A., June, 170 | 178 gland Telephone Co nike . 20, 48 | 4914 
Omaha Street R.. 100 5,000,000 5,000,000/8 % chill a AE 19 5 è i * 
„ III , ? can T 
5 N. J.— Aug 19 * * 2 * ntral & Bout ae Sor cape * 
aterson Ry. G duces uiae mmercial Oabl . b... 91 9*4 
..-.| 100| 1,250,000| 1,280,000 5 Franklin Teleg. Co. 8 (X zuar, ^ 105 |110 
51 ovidence. R. I.- Avg 19 ~ Erie Telegraph & Telephone Oo..... ‘a 10 
nited Traction & El elg. Co.. TA 
ectrie Oo .... 100 8,000.000 8,000,000 pA *. Oct. 189 110 International A acr oes aui . Sar a. "à 
Philadelphia.” Aug 19 Mexican Telephone Oo.... 3 14 108 |109 
airmount Park Trans. Uo... 50 or New Jersey Tel. G6. 115 
Hestonville, Man. & Fairmo eye 50 yt ate 22 2%. Dec. 28 24 8 & Atlantio Teleg.. eei QJ 2 |2% 
Peston le Man Fern ro K bid. „ 2800 88 8e e | He Postal Telegraph Cable Co... Jan, [68 |178 
Talrmount Pk. & Had. Pass. Ry. 50| 800,000 eas 2008 N CJUI. 75 | 76 uf^n & Atlantic Tolg. Oo.guar.5 X X Q. * 
C nion e Tresen G. pas. b 50) 50,00 000|29,980:480| .. . E „ 15 100 110 
© ectric n Bee eRe A Ses , Je] EEEILIILIILLL — ) on e ra 
dOitisens’ Passenger eee 50 500.000 prre — Am T Div. guar. by Posta]. Eu" s X. do L9 E- 
Frankford & Southwark Pas. R „ 800/98 share Q. 45 | .. ||Misce f 9 93 5⁴ 93 4 
fLehigh Avenue Ry. Co 1,000,000 000/$i4sha’eA—Apr. (450 | 451 ljaneous. - Avg 19: 
Lom 4 South Street Ry...| 25| se ....| 1,000,000 wv del exo 28 Bell Tele Dist. Teleg. (Fhila.). 
Aecond & Third Btreets Ry. 1,060,000 A. &O. 90 | gj», Bell Teleph. Co. (of Canada.)....... Q. 

People’s Traction Oo..........»- 10.000.000 10 $0 share A, Mar. 800 mr Chesapeake & Potomac Telep 65. X B. 26 | 8 
gGermantown Passenger Ry.... 1,500,000 8%, A., April, - < Chieago Telephone Co..........-... ees us | 
233 4 Ooates Passenger Ry. 500. 000 $5.25 share 150 | 151 Central Dist & Tel 0. (Pgh 8 Ya «7 | 70 

eople's Passenger Ry....com. 1,500,000 740.00 8 * Jan., 151 152 Em ire & Bay tes Te egraph Oo. [IIT 300 310 
hk ecple’s Passenger Ry....pfd.|--- 750.000 277 — — ove Ey Hu son River Telephone Oo : T iss |1% 

i? hiladelphia Traction Oo.......' 30,000,000! | M | m [Northwestern Telegraph Oo..guar 1 2 | 76 
jOatherine & Bainbridge Bt. . 7 aa 400 0 ($2 p. sh. Oct. 9652! 9036 Providence (R. I.) Teleph. Ob... 2 BON? 120 [125 
Continental Pass. Ry.....guar.. 1.000.000) 880 6% A—Mar. m | oa» [Southern New Eng. Teleph Qe.... Ropa" 122 1326 
Empire Passenger Ky. Co...... 800.000 600 $share—July |108 |157 EC — es 9$ 97 
"2 delphia Cit Pass. Ry. :: 10 1,000,000 475 — DILE ^ .. EC TRIC LIGHT AND ... .. 
jk bilsdelphia & Gray's Fy. RR. 1 000.000 298 $7.50 share July 28 | 20814 ——— SRM ELE OTR ICAL M F Q 
jkidge Avenue Passenger Ey.. 750.000 1420 |$8.50sbare July — |! „ (Boston, Mass.— Aug 19 008. 
jk bliaaelphia & Dart py s $12 share, July 3 809 ||Fort W 5 

& i . — 9 [200 $2 share July, ayne Electric trust recel 
ib 19th Sts. Pass. Ry. guar 58 250.000 » eee oe Ft. Wayne El pts.. T 
{Thirteenth & 15th Sts. Pass. By. 1.000.000) [885 90114 *4 8., July,’ „ | .. Iifdeneral p = Oo. T. Sec. Series A. SESS T T us ns 
iL nion Passenger Ry. Oo. 1.500.000! 900 sh. A., July, |300 | .. [General El v rie Co. [old] .. eom 40, 000,500 80,460,0 Q 15 | 325 
West Philadelphia Fass. Rv. 780.000 780 30 shre, July 9 240 T. -H —— Oo. [new]... " 18,276,000) 18, ,000/2 X Q., Aug., 1898. | .. 
. . $10 shere, July , 62 268 Westi ec. Ty v Becur., Series C. 1 ,216,000 2X N. July 1901 (262 
Rochester. N. Y.—Aug 19 T nghouse Elec. & Mig. Co. com ecscee | covece a : E 26214 
Rochester: Railway Oo. —— El. & M’g. Co. pid i 4.000. 146,700 ° 70 8 
22 100 8, 000, 000 5,000, va " estiughouse Bi. & V (g.Oo. rights. tm 4,906,008 1% X Q., 78% 79 
Tce PA.— Aug 19 ee 28 brie rere. +o 19 * L) ,196,126 —ͤ— 1% 176 

es ng raction UO.. ITTITTTIIITTTTIT] „ Ad n eo. nr Oo. 

kCity Passenger Ry. . ERS ND oo M00 d Semi-an.,Jan.&Jy| 24 | 26 Edison Hiec. Die VE rem 9,188,000) 7,986,000 

iKas: Reading Electric Ry. "| so| 1 080 000 — Jan., 138 » Edison Ore Milling Oo..... yn.. 4,000,000 2,000,000 1 * ot.’ 119 |129 

St. Louis Mo.- Aug 19: PIN pn 6 = 0 — — . nen. 221 . ds 3i 

. . eot e . [eld ò oô o eve ode s... 12 

Fourth Street & Arsenal ky.. neral Elect hear 40,000 a anes és lus 
Jefferson Avenue Ry. Oo.. dl sere: reper 150, . be Interior Sonduit jg died ion. 7 18.276.000 22 2% Q., Aug., 1868s. 

L nde Lale ar de. . 160 2.500.880 2,400,000 ,, 9: = | z ||Xtngs Oo. El. L. & P. Co on Oo... 12 85 100 T. July, 1901 2094 * 

wa ee eee 2 oso: ee s , , LI LL o opc o^ ò wv - 

Cass Avenue 2 Fair Ground 2,500,000) 2,479,000) 1 21 n - Pittsburg. Pa- Aug 19 2.800, 00 2,600,000) A. 4 O. lie 1 

Oitisens 11 —— teeters € 100 1 — 2,500, s.s.s... 255 Li E Ls \llegheny County Li bt Oo 

PS loui B 100] 2°000'000| 2'000 00014 105 „ ||Easi End Electric Light Oo......... 500,000 800, 00 J. & J 168 
menor IER E "Erro C same” ~ | = ſenuadeliphia, Pa.—Ang 19 ö vice 
United Electric k)... . om 909.000 — 800,000 566. Dec., ^ | 7 Edison Electric Light Oo... 
United Electric Ky....... 5 „ pret.| 100| 1,000,000 699, 5 7 | Fy, ||tBlectric Storage 9 2,000, ROS 
St. Louis & Suburban Ry. ‘| 100! s 220.000 1,000,000|5 &, Jan., 70% &1 ^ || Electric Storage Batter Oo. pid. 8,500, : e 144 | 14h 
vnian Depol eee 189 4,000,000 yt 3 sU | o5 ||Northern Elec. Light & was « 5,000, ae om 79 | 376 
San Francisco, Cal. Aug , 8 % A., July, „ | .. |Southern Elec. Light & Power Oo.. 128.388 oe À MX 
Oalifornia 8t. Cable KH... Miscell = — * 
Geary Etreet Park & Ocean HR.. pras me 1,000,000 $00,000|50c. month! 117 Bridge Tey om Ay * E: 
Market Street K... ee u rro 4228 ,000| $2.50 share y» 56 119 Missouri-Edison (i 3 nei; 800,000 
t residio & Ferries I. e 12 1 % 15:290: 000 Q.. 00e. per share. | ti dix | Eddy Electric Mig. eee — 47 |a 
Ser anton Pa - Aug a, WULE ° wea . oo 16 rtford (Conn.) Elec. Light Oo.... "aen 0 seco 1 a 
Hartford (Conn.) Lt. & P as 850,000 9 | 10 
seranton Kall way Co. New Haven (Oo ower Co.. 175,000 *. 190 | 191 
mpcranton & Oarbondale Trac. Oo.. 100 2888 2,500,000 : 2 | 39 Narragansett Prov) ET) aa meer 100,000 — 9 10 
m Scranton & Pittston Traction O., 10€ 1,050,000 1 —— „L Ia ... Rhode Island Elec. Protec. N ; 1,200,000 2 * Q. Oot. — 
3 field IIl.— Aug 19 T | Nh (Monten. 9 ea} 1,220,000 ame Aeg be 
2rimgfeld Consolidated ity .........| 100 750, 000 750,000 n Me Oe... 1,085,000 72 1 | asi 
3 O.— Aug 19 * 9 199990 esee bn 5 (R. I.) Electric Oo. . ak diri 3 Bee. 1, s — 
pringfleld Street Ey ug. 17 last by a majori ees joke 2 
essers- cess. eee | 106} 1,000,000 to j ty vole of the stock 106 
Springfield, Mass.—Aug 19 1. 000,000. c» 11 — 9 000 * common and 2128 n stock was reduced 
S sringfield Street Ry............... | 106 pany, the Municipal Bleetrie Fa YR Oo. of B yn and its RE div, 
Toronto Canada.—Aug 19 LIA] EN A. aT |an ALL j es 
1 Ry 353 2322 „4 „„ „3 „1 0 100 IED INDUSTRIES. 
ar Street Railway Go.. . 4.880.800 6,000,000 154 X B. 100%] 1103 Boston Mass. Aug 19: 
ashington, D. C.— Aug 19 {000,000} 4,000,000 4 8. American Electric | 
K 280 Heating Oo 
Belt R B Co ..s.... 2 2 „ „„ „ „ „ „„ eet R . & Ilu'g Pro rties ETC 50 10,000,000 1 Pedes: 
e eas Traction Oo..............-... 50 300, 000 500.000 United Biectric#ecurities Co 3 800, 000 1,248,700 — — 
@olumbia Ry. Oo........ **77***-7---| 100|12,000,000| 12,000,000 |650. per sh, O. - * .. | 1,000,000 Eb sh - | z 
Kckingion & Soldiers’ Home — 1 50 400; , 400.000 "vd ug sh, Oct 103% 103% * . 
Georgetown & Tenallytown K yes. 50 707,000 652. 6% A. — New York.—Avg 19 
Metropolitan RR. OOo. 7.50 200,000 Y 8 B | 40 
wo „ so| 1,000,000] 488,900 % K Q. æ | 21 ||Consolidated Electric Storage Oo. 
: Peester, Mass. Aug 19 900 5% X Q. — | Z "Balety Oar Heating & Lighting ei b ci 
Woreester Traction Oo........co Worthington Pump Co. .......e0m. Hy 8 |13 
5 orcester Traction Co. 6% fd' 100| 8,000,000] 8,000,000 Worthington Pump Oo........ pid 5,500, 150 |158 
orcester & Suburban Street Ry d.| 10€| 3:000,000| 2000,00) & 8. Fe." sa| as | 3,000, .. | we 
i Ry...| 10 ;000,000|8 & B., Feb. Philadelphia Pa.—Aug 19 us 114 
W ilk esbarre, Pa.— Aug 19 550,000| 544,500 (€ &. ' 107 108 Egger arp csi Sa 
Wes sr &WyomingVal Trac .. id United Gas Improvement Oo. sori] 0:009 foo 
© | 5,000,000! 5,000,000 Welsbach Commercial Co. . oom 10,009, 1 1% 
` , 4 *. Jan., 25 96 bre — Commercial Oo.... pid. 8,500,000 .. lóa 
* Unliated. t Paidin. f Ful) paid. i TE OR Gk 508100 n n^ 
a Leased to Hestonville, Man Ag 1. I Outstanding: ? Ex- die „Oanada. ...... 800, 64 | 55 
b Consolidation Electric, Peo e ped ds Passenger Ky. for 6 X Pittsburg. Pa.—Aug 19 : fel ee 
charges and ail tndebtedbess of m iud at le te 5 par annum, [Oarborundum Mig. Oo , * 
om a a 1 n a e 2„2*6˙252*„%ù T3 
c Practically all abares owned by U eased companies assumed by red Standard Underground Oable Oo... 1 rege a 
pao e PES STREAM "plea Tenoa Company, . ii idc 
tie £ T inh 
f doateatiod Aes eR rei Company. y. assumed by Electrie Traction Co, — — Oar Oo.......com. 
K Majority nf cheek owned Ue | Railway at $5 pe oh ria CF eres 20 |25 
stoc , ra A * »*2289»09 9999095 é k 
n e eee s Traction Dotapuby. — Ar Heating OB. ctos sio ase 100| 1,350,000 - te 
Lease transferred to Union 4 . "Prati & . e 54 | 56 
j Leased to United Traction Co on Company. Pratt & Whit 70. . . 0m. 1000 105 100 
v^ a. $20,000 1n 1829-1900 and $30 000 mpany at afrental of $10,000 per ais still well-Bi ner Oo............pfd| 1000 - J 
coe pe eee Pe somi annually. annum fhereafter, WADE B ace in 1866-1-8; bo rdc n cot S Enea T) WR E 86 | 90 

! end of 10 % guaranteed by R sem'-ennoally, ren hults Belti eem pid. AD . |59 
l Dividend of 6 % guaranteed by Bea Munt Traction Company; 3$, Obarles — —— 800, 66 | 70 

on Company. Unlisted. —— at 2 — 


m Leased and operated by the Scranto P 
D n Railway Oo., fo 
) +, formerly Soranton Tractlo; 
n Oo 
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ELECTRICITY. 111 


.. BONDS. 


PASSENGER RAILWAY. 


FANE. > Interest 
Alba SE. New Orleans La. 
ny N Dete oj Quotation— Aug 19 1901. 
Date of Quotation- Aug 19, 1901 Canal * ON RR RR... sons mig. de 0, 000 Me M. & N. 
The Alban . Ce......Cons. m . Un $500,000 rescen """—"""""etsss mig. 6s TTTTI) , N. 
irse Albany By. o... Gen. mite. , 750,000 Crescent City RR.......Oons. mtg. g. 5s.) 5,000,000 | 8,000,000 J. & J. 
Vatervicit rnpike & R. mig. 850,000 IN Orl fangs Clty RR ee ears ee let mig. 6a. 416,500 899,000 de & D. 
Vatervieit Turnpike & RR. Id mtg. 66. 150,000 N. Orl eive der re gr mig. g. — y — 5 2 y 
[III m * , r 
T "y Otty Railway UM LR “se eet | 5s Orleans Rail Oo. 24 Cons mir 6e. 800,000 800,000 J k Lg 
terest guar. by Albany Ry. Oo. . Charles 8t. RR. OOo. Ist. mig. 6a. 800,000 75,000 J. & D. 
[Principal and interest guar. by 1 Gier gro 15 ae MEN Or 
a Hy. Oo. 000 outstanding. "a 
Baltimore Md. New Yor. 
Date of Quetation— Aug 19. 1901 15 Sti Quotation— Aug 19 1901. 
» : 88,000,000 nue Ave. (Brooklyn) Imp. g. De. 1,500,000 1,800,000 J. & J. 
United Electric Ry. Oo.-.1si mig. g. 4. 14,889,685 M. &8. Atlantic Av. (Brooklyn). Istgen. mig.5e| p 199.00 | „709,000 1909 M. & 8. 
Baltimore Olty Pass. Ry. in mtg. g.5e,| 2,000,000 M. & N. sntic Av. (Brookiyn)..Oons. mtg. Ze. 11 800,00 680.000 124 A. & O. 
+Baltimore Traction Oe. . . gt mig. 5s.| 1,500,000 4 N. {Bro’dway & Tih Ave.Istoons. mig. f. 2a. 11.880.000 1.880.000 1284 J. & D. 
t3altimore Trac. Oo. Exten. & Imp. g.6s,| 1,200,000 Y. & 8. Broadway & Tih Ave.........1st mig. Be. 100000 | 800.000 222 
tBal. Trac. Oo. No. Balto div. ist mig. K. 56 1,750,000 4. way & Tih Ave.......... 2d mtg. Ca. , 500,000 | _ 500,000 J. & J. 
Bal. Trac. Co. Coll. Trust,lst mig. g. . 750,000 j; & J. Malnes Berton: cy eh hae 1st mig. Se. * — 1000000 pois 
Sung Traction Co. Convertible fe. 300,000 N. & M. Broadway Burface............2d mig. L 4.008.800 4,809.05 tases 
tral Pass. Ry. Oo....-....1st mig. 6s.| 96,000 J. & J. Brooklyn Olty RR. Co..1steons. mtg. J. 4.888.808 4.888.888 J. & J. 
tral Pass. Ry. Oo..Oons. mtg. g. 5a.| „ 904,000 M.&N. Brooklyn Offy & Newiown..1si mtg. 5e.| 1.900.808 443.08 1222 J. & J. 
& Suburban Ry.....1st mtg. g 5. 5:000,000 J. X D. (Brooklyn, Ram & W.E. RR. den. mig. 4e 1000,000 80.000 J. & J. 
e Roland Elev., ...........1s¢ mtg. 58. 1,000,000 M. & 8. rooklyn Heights RR...... Ist. mtg. C. , 250,000 280,000 A. & O. 
Brooklyn, Q's Oo. & Sub’n..1st mtg 5e.| 5+900,000 | 8,800,000 1341 J. & J. 
Mgr All of the bonds of the above — OS & Sub’n..1st cons. Ce. $:500.000 | 2,780,000 M. & N. 
eompenies, marked t, have been as- Bleeck 7 B. rgo ransit......... gold 58. onm 5,181,000 „699% „0 
sumed by the United Railways & Elec- Cent P : ulf’n Fer'y RR. it mig. Je 000 700,000 D 
trie Oompany. Oen k, N & . R. RR. 1st cons. mtg. 4s. 1,200,000 1,200,000 J. & D. 
Bosto M ] wn RR........lstm , 6a. 280,000 260,000 M. & N. 
n Masa. Coney Island & Brooklyn RR. Ist mg. 5 , 200,900 800,000 J. & J. 
Date of Quotation— Aug 19, 1901. ID. Dook, E. Bd'y & Bat'y R gen. mi f 000000 | 1 100.000 J. & D. 
Lynn & Boston RR.......lst mig. g. be. 5,879,000 E ideae E. Bd'y & Bat’y RR..scrip5 N. 100,000 | 1,100.000 F. & A. 
West End Street Ry.......-Deben. g. 5s.| 8,000,000 nin Qo cee i: Oert. Indebt. 6 K. 000000 | 1,000,000 F. & A. 
v md De as... Deben p Dea] 1000,00 424 St., Man. & Bt, Nioh. AT. mig.6s.| 1.580.000 cr IC EN. 
$51,674,000 in escrow to retirs outetand- Lex Ave. A Pav Patr Mi mts. ine. oe 2009.50 | 8000.00 1. 41 
ng bon de of absorbed ccm: aa x. Ave. & Pav. Ferry RR. 1st mtg. K. Ba. 000, 000 5,000,000 M. k B. 
Metropolitan Bt Ry C.. K. m. ol. tr. g. 5a| 2900,00 | 12,800,000 F, & 4. 
Charleston 8. C. Second Avenue Ry..Gen. cons. mig. E 0004 | "800,000 |1909) J. & J. 
Bais e Quotation— Aug 19, 1901. Steinway Ry. (L. ie, 7 84. 1,500,000 1,800,000 J. & J. 
terprise Street RR . . Io mtg. 886. 500,000 Turd Fey - Oo....-.....19t mig. 5s. Sere ,000 2. 
leston Olty Ry..........1st mtg. 6e.| 550,000 Twenty-third Street Ny . 1st mtg. g, 5a. 8000, 00 | 5,000,000 27 
tOontrolled by Oharlesion Si. Ry .Co. Twenty-thire Bireei ii eei S ae 4,180,000 180,000 J. & J. 
niHuckieberry) Ry.....] j —— , 4 A 
Chicago UL tt Westchester Eleokic RE ins — 52. 500,000 | 800,000 J. & J. 
Date of Quotation—Aug 19, 1901. $81,085,000 in escrow to retire gen. mig. 
Ohicage Oity — Ny. 2 5 1885 — : rt 71 A parr fear in escrow to retire maturing 
cago r Ry...Co ,000, 600,000 3 : 
cago A Bo. Bide RR MAE ERE 7,600,000 | 7,500,000 1223 2,000 in escrow to retire Ist and 3d 
cago & So. Bide R. T.............4 1,500,000 | 750,000 J.&J. n freasu 
West Div. Ry. . Ist mtg 42 4,040,000 4,040,000 3. & Jd: f G ref Bar page 
Lawe Bireet Hlevated te mtg. g. 5e. 1 E edges J. XJ. 1 N = Oo. 
Metrop. . e ev. LI 4 mt . . 5a. , ,000,000 . 8 
North Ohicago St. RR........ Ist mig. Be.| 8,171,000 | 8,171,000 y 2 [a : Date a . 
North Chicago 81. XR. Gori. indak 32. 500,000 | 500.600 Tas os Aug 10 1003 
Kera iaso City By. cist mig do| _ 500,009 500000 J. & J. Montreal Bt. Ry. . . . .... 18 mig. 5e. 2,500,000 800,000 M. & 8, cot 
North Ohicago ^u 4 . . . Consol, 48. 2,500,000 | 3,500,000 MAN oronto 8t. Ry... .. . 1st mtg. g. 18. 1,590, 300,000 M &8, E 
West Chicago St. RR.........18t mtg. 5e.| 4,100,000 | 8,969,000 M. & N. 1885,000 per m. single track authorized. 
West Chicago Si. RR..... aben. 6s...| 2,700,000 700,000 J. A D. $600,000 in escrow to retire 6s due in 1901. 
West Chicago Bi. RR. . . . Con. mig. g.5a.| 12,500,008 | 6,000,000 
IW. Ohi i. pei eed E mig. 58. 1,500,000 | 1,500,000 Philadelphia. 
Redeemable at option on 60 oti Date o/ Quotation— 
ed debt assumed by Ohicago W. Conti 7. Aug 19, 1901 
v. Ry. Oo., controlli interest of — m: Pass. Ry. . . Ist. mig. 6e 850,000 810,000 J. & J. | 
whieh is owned by W. 8 8t. RR. ane re Pm Ry. . . ... 180 mig. 76 900,000 200,000 J, & J. eat 
Oo., lessee. Gree & Coates Bt. Ry. . ... lst mig. 6% 100,000 100,000 J. & J. pava 
bject to call after Oct. l, 1899 at P = à & Bo. 81. Pass. Ry. . Ist mtg. 6e 150,000 LIII —— Less d 
and interest. , People s Pass. Ry. . . . „Ast mig. 7s | 280,000 250,000 J. & J. aen 
Assumed by Ww. Ohi, ER. Oo., lessee eae 8 Pass. Ry. — | mig. ba 500,000 458,000 J. & J. sece 
in. guar. by W. Chicago St. RR. Oo ` ple's Pass. Ry.............. Oons. mig. 5s | 1,125,000 867,000 M. & 8. s... 
; People’s Pass. Ry....... Stk. tra. cert. g. 4s 5,008,210 | . . . eae ve 
Cincinnati O. Phi a. City Passenger Ry. . Ist mtg. 5s | , 200,000 200,000 24 
ns 19 1901 Philadel ia Trac. O0. .. Ooll. tr. g. 4s.| 1,900,000 | 1,018,000 F. & a 
t Thirteen h & 15th Bt. Ry........1sf mtg. 7s. on 100,000 rw 2 9 e 
Oin. New. & Oov.8t. Ry.1st Oon.mtg. Passenger R...... Ia mig. 58. , 500,000 o. 
"MA. * — & Biden P'k In y * c Yt am Union Traction Co........ Gol. tr. 48. 29,785,000 | 29,724,876 A. & O, sii 
t. Adams & Eden Pk pv . leí m 4 6a. 100.000 100.000 — End Passenger Bye ‘st mig. 7s. (709909099 | 8 aethoen lonas 799959 . ere 
t. Adams & Eden P'k Ino. Cons. . 5 581,090 581,000 West Phila. Pass. Rz.. Im dE. g. 6s.| 250.000 246,000 A. & O. — 
So. Cov. & Oin. St. Ry........1st mtg. 66. 250,000 200 000 est. Phila. Pass. Ry............ ad mig. 586. 750,000 950,000 M. & N. — 
o. Oov. & Oin. Bt. y: ... . Ad mtg. 6s.| 400, 000 400.000 3 The trust certificates were issued to 
Assumed by the Oincin. St. R xs x Pes tor the shares of the Electric and 
,000 reserved to retire Isi make. bds. ople's Traction lines purchased. 
Cleveland O. Pittsburg. Pa. 
Date of Quotation—Aug 19, 1801. * ee Quotation Aug 19 1901 
Brooklyn Street RR. O0. . . lst m M 6s. rm m, Knox & Allentown......68. 500,000 500,060 M. & B. 
Oin. New'i & Gov. St. Ry..Oons. n fal 8 eye Le ia Central Traction Oo............... lst mtg. 5s.| , 875,000 875,000 J. &. J 
Oleveland City Oable uy pe mtg. 5s.| 3'000'000 2 Oitisens’ Traction OO. 1st mtg. 68. 1,250,000 | 1,250,000 A. 40. 
eveland Electric Rx. Oo. ist mig. g. 5s.| 8.500.000 ers *Duquesne Traction Oo......... lst mtg. 56. 1,500,000 | 1,500,000 J. & J. 
umbus (G.) Cent. Ry...1st mtg. K. S6. 1,500,000 M.&N Nad K & Pleas. Val. Jack's pen 18888 | , 00,000 3227 
aHast Cleveland BR. “ee eeeee „Ist mig. Ba. 1.000.000 M. & B8 X Fed’) St. & Pleasant Valley eee seeee Oons. 58. 1,250,000 1,250,000 J. & J. 
N. Wayne (Ind.) Elec. Ry. 1st mig. g. 66. 600,000 MAN Millvale, Etna &Sharpsburg..............58,| 90,000 750,000 M. & N. 
Lorain (O.) street Ry...... st mig. 6s. 300000 iu M. & N. Pittsburg, Crafton & Manefield........... 5s.| 290,000 | 250,000 J. & J. 
181. Ry. Oo., Grand ids...1st mt. 56. 600.000 J. A 5 Pittsburg Traction Co............ lst mtg. 56. , 750,000 750,000 A. & O. 
in escrow to retire bonds of , 1 . Pittsburg & Birmingham......1st mtg. 5s.| 1,500,000 | 1,800,000 M. & N. 
absorbed companies, marked a. Pittsburg & West End......... lst mtg. 5e.| , 900,000 | 500,000 J.& J. 
guar. by Cons. Bt. Hy. Oo. Pg h. Allegh, & Manch.....Gen. mig. 5s. 1,500,000 1,400,000 A. & O. 
Detroit, Mieh. 2 Ave. Traction Oo...... — A 5s 2,500.000 2,039,006 J. & D. 
Date e! Quoiation— Aug 19, 1901 ub. Rapid Transit Railway Oo..........88,| 900,000 | 500,000 M.& B. 
Oltisens’ St. Ry.....lst mtg. 5s.| 7,000,000 Providence R. I 
> * U * A. & O. A s 
See SEn] a ET a HR gh 
im esorow to retire bonds of 1 p JD Newport Street Ry. . . Ooupon se| , „80,000 80.000 J. A 
Det. Olty Ry. and Grand River 8t. Ry. United Trac. & Elec. Oo....1sf mig. g. 56 9,000. 00 | & 250.000 M. & 8, 
- Haven Conn. St. Louis. 
Pats ef Quetatton— Aug 19, 1901 Dats stati 
New Haven St Ry. . Ist mtg. g. 5s...) 600,008 Baden & M un edu e eae 
New Haven, Edgewood Div., Jst mtg. 5s. "ng peat E aria Ho qe ro rur 150,000 | 350,900 J&J 
Cue yore ne lst mtg. g. 5s.. Ly Oltinens ea v1 mdi inn ; 2 VON — 123 
luchester Aven — — a ' 
uo Deben 5s, 100.009 Temp. Hts. Un. De, & Mer. Ter. 1 06$ sah ee a) p 7 
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PASSENGER RAILWAY. 


St. Levis. 
Date of Quotation Aug 19 1801, 


Jefferson Avenue y.... 1st mtg. Es. 
Lindell F na . Re 
Missouri 60800204 *'*O8 eee Gee Ge 

Mound City 00. oe — Be. 


He e's ER. Oo...... — DONS. mtg. 2 
ectri tg. 6» 


A Leuls BR. OO RAE 180 mig. Be. 
iSt Louis & Sub. By.........1s¢ mtg. g. ês. 
Bt. Louis & Sub. Ry................Inoome Sa, 
uthern H o Ay. Gong. mig. Se, 
ylor Avenue Bt. Ry......1s$ mig. g. ês. 
nion Depot RR. Oo....1g$ cons. mtg. 6e. 
"nion Debot RE ` Oo.........Oons. m mig. 66. 
ntrolled by 8t. Louis RR. Oo. 
Controlled by Union t cm Oe. 
ntrolled by Lindell 
$200,000 in estrow to dh lst & 3d 


au ^ in escrow. 
000 in escrow to retire Ist mig. 


san Francisco Cal. 

Date of Quotation Aug 1901. 
California 8t. Oable RB.....188 mtg. 8. Sa. 
t Ferries & Cliff House 93 mig. a 
Geary 8t., Park & Ocea mtg. Se. 
Market St. Oable Ry. Oo.....1s¢ mtg. g. ês. 
1 nat oe Ry. Oo.. ... Int MIE. 

Omnibus Cable Oo...............18$ mtg. 66. 
Fark & Cliff House BR........1st mtg. 6e. 


b de. 


tPark & Oc RR. * 00 mU mig. 66. 

Powell " wecece %%. 5 —.5õ Lat mig. 6e. 

utter St. R y. o... „In mtg. g. 5s 
{Oontrolled by Market 8t. Ry. Oo. 


washingten D.C. 
Date of Quotation— Aug 19. 1901 
Belt By. 60 ͤ:8 NNE Onni mig 66. 
Columbia By. . . f mtg. 6a, 


Miscellaneous. 

Date of Quetation— Aug 19, 1901 
Bras geport qe Oo........15t mtg. Se. 
uffalo (N. AP Be. 88070 .Oons. mig. bs. 
C ‘tisena’ Bt. xr. id 1 .1s$ ons. m. 58 
8 St. oun. mtg.5e. 

Columbus (O.) St. Ry. cons. g. 
Denver Ony Ry. (Co T » 0»). mtg.g.5e 
$ mtg. g. 
Denver Co 85 I ES Co.....Oon. m. g. 


T 


Inneape e s rin cons. mtg. g. 5e 
Une. Hudeon Co.R Avett peed 5e 
. Hudson Oo. Ry. N.J.)..2d mig. 8e. 


No. Hudson n By. (N.J. 3 


00 . 6s. 
Tannont KR By... — MEE 68. 


ETT 000 in escrow to retire Ist and 


dm 
000 in treasury. Bonds guar. by 
Baffalo Ry. Oo. 
{9760,000 in escrow to retire bonds of 
. 0. Bi. BR. Oo. 
CO res vod to redeem prior liens 
Li 000 in escrow. 


ELEOTRIO LIGHT AND ELEOTRIOAL MFG. OOS 


Boeton, Maas. 
' Date of 5 19.1901. 


Pittsburg Pa 
5 Quetation— Aug 19. 1901 
eny County Light Oo........ ......68. 
stinghouse Elec. & Mig. COo..Borip 6s. 
8 Aug 19 1901.) 
Edison Ri. Illg. Oo. Oo UY. York) = m. 58. 
Edison Ri. mg: 


TELE PHONE 


Miscellaneous. 


Date of Quetation— Aug 19 1901 
erican Bell Telephone. . e 48. 


orth western Telegraph Oo................ fs. 
N. T. & N.J. Telep Teig Oe "Ken. .mtg.5e 
Chesapeake & Potomac Teleph. Oe.. .5a. 


ALLIED INDUSTRIES. 


Miscellaneous. 

Date o/. Quetatien— Aug 19 1901 
Americam Blectrie Heating 7s 
Acmington & Sims Engine COo............. 
Barrney & Smith Oar Oe....... — M 6a 


8 Mig Co.... . eee eee ove 168, 
TOME MON Pump OO ———— 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 165 4164jc.; Lake, 1654 le.; 
casting, 16.4@163{c 

Changes in the directory of the Electric Company of America are expected at 
the naxt annual meeting. 

The Union Traction Company of Albany, N. Y., has sued the city Bug the 
county to recover damages sustainad from the strike last spring. 

The American Railways Company of Philadelphia has declared a dividend of 1 
per cent., payable September 16. Booksclose August 30, and reopen September 20. 

It is asserted in Chicago that tbe Illinois Telephone and Telegraph Com- 
pany has sold $3,000,000 bonds, and will have 15,000 telephones in operation by 
spring. 

A cable dispatch from London says that C. T. Yerkes will buy the interesta 
of the companies controlling the Ganz electrical system if he cannot get the use 
of the system in any other way. 

The Hudson Valley Electric Railway Company, a consolidation of the electric 
railway systems from Troy to Lake George, was incorporated at Albany, N. Y., 
on the 16th inst., with a capital of $2,600,000. 

Tke Kings County Electric Light and Power Company (Brooklyn) bas de- 
clared the regular quarterly dividend of 1!; per cent., payable Septemter 3. 
Books close August 24 and reopen September 3. 

The Philadelphia News Bureau" says: “The Union Traction Company ac- 
counts for the year ended June 30, 1901, have now been made up, and will show 
iu the stockholders’ report surplus earnings for the year of £501,000 over charges 
of all kinds. 

Justice Stover, of the Supreme Court, Brooklyn, on Monday handed down a 
decision by which the Nassau Electric Company, now a part of the Brooklyn 
Heights Railroad Company, is enjoined from constructing trolley tracks on Union 
street in Brooklyn. 

A London cable says tat the reports there and in New York of an extended 
copper trust are partly believed. It is considered that unless some such step is 
taken the present situation, with the falling off in demand for the metal, might 
mean a dangerous drop in prices. 

The advance in General Electric is largely due to the revival of the report 
that the directors will very shortly do something to reimburse the stockholders 
for the reduction of stock made some time ago. Just what form this reimburse- 
ment will take has not yet transpired. 

The Staten Island (N. Y.) Midland Railroad Company reports for the quarter 
ended June 30, 1901: Gross earnings, $33,451; decrease, $1,908; net earnings, $11,- 
474, decrease, $1,689; deficit after charges, $1,026; increased, $1,688. The balance 
sheet shows a profit and loss deficierey of $10,105. 

The following are quotations for some of the industrial stocks not quoted else- 
where: Electrical Lead Reduction, 1!4(41*$; Electric Boat, 18@22; Electric 
Vehicle, 57% 7; Tel. & Tel. Company of America (full paid), 3@6; Electric 
Company of America, 7g, 71: National Carbon, 176 17. 

The sale of the Newburg (N. Y.) Electric Railway and connecting lines will 
take place at the court house in Newburg on Friday, September 20, at noon. It 
includes the road in that city, the Newburg and Orange Lake line, and the Orange 
Lake and Walden line, also all lands, ears, etc., and leases. 

The annual report of the American Railways Company of Philadelphia, which 
will be presented to stockholders next month, has been made up, and is now re- 
ceiving verification at the hands of expert accountants. It is claimed that the 
report will show a surplus, after dividends, of about $15,000. 

Negotiations are said to be in progress for the sale of a controlling interest in 
the Market Street Railway Compauy of San Francisco to an Eastern syndicate. 
The par value of the company's stock is $18,617,000. H. E. Huntington, president 
of the road, is now in New York, and is said to be conferring with the capitalists 
who desire to purchase the property. 

At the Central Union Telephone directors’ meeting iu Chicago on Thursday 
last it was the opinion that the present issue of capital stock be reduced one-half, 
an.l then increase the capital stock so reduced 100 per cent., which will bring into 
the treasury substantially $2,500,000 in cash. The matter will be put before the 
stockholders at once for the necessary action. 

Tha General Electrie Company has extended the period for the exchange of 
preferred stock for cocimon stock up to and including August 3l. There is re- 
maining outstanding but a very small amount of preferred stock. but it is 
considered advisable that all owners of the preferred stock should exchange fo- 
cominon stock, and there may be no further opportunity to do so after August 3l. 

Wall Street expects that the next move in the steel strike will be a stampede of 
the men to get back their old places, and much store is laid on the trade reports 
of the United States Steel Corporation's position. In the trade, declares an autho: - 
ity, it is considered that the strike is already lost, and that the only question to 
be settled is how long the men will “loaf” without wearying of it and consuming 
their too slender resources. 

The United Traction Company, of Pittsburg, one of the collateral interests of 
the Philadelphia Company, which owns practically all of the 340, 000 common 
shares is reported to have produced $225,858] net revenue for the Philadelphia 


Company for the year just closed, June 30, 1901. The earnings of this traction prop- 


erty, both gross and net, have Kowa a material growth since the consolidation 
three years ago. As the electric light company owned by the Philadelphia Com 
pany earns $300,000 net, the aggregate profits of these two properties is said to 
be sufficient to more than pay the interest on the Philadelphia Company bonds and 
preferred stock outstanding, amounting to about $403,045 per annum. 
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‘the Railroad Gazette." 
large number of companies are organizing to 
‘build electric lines, as will be seen by reading 


EDITORIAL NOTES. 


The annual meeting of 
the American Institute 
of Electrical Engineers, 
which drew to a close 
last Saturday at Buffalo, 
came up to all anticipations. Some half 
dozen interesting papers were read and quite 
thoroughly discussed in spite of the fact that 
the afternoons were devoted to sightseeing. 
On the afternoon of August 20 Niagara 
Falls and the Gorge Road were visited by 


The Institute 
Meeting 
in Buffalo. 


‘daylight and on Wednesday evening Ly search- 


light illumination. Time was found to visit 


‘several power plants in Buffalo, among others 


that of the Terminal Company which receives 
power from Niagara. The Wilkeson station 
of the electric light service was inspected, as 
well asthe Eagle street power house of the 
trolley company. 

The fireworks in the evening were most 
elaborate, but unfortunately on August 22, 
„Electrical Day," through an unforeseen acci- 
dent, the electric power gave out fora short 
period which somewhat marred the illumina- 


tion, and was all the more to be regretted 
. owing to the presence of the foreign guests. 


«X N * 


Mr. W. J. Sherman, a civil 
engineer of Cornell Uni- 
versity, has made an in- 
vestigation of the cost and 
profit of operating trolley 
lines and gives the results in alate issue of 
Just at present a 


Some Figures 
About 
Trolley Lines. 


the news columns of ELECTRICITY, and owing 
to this fact Mr. Sherman’s observations will 
be read with interest. 

He finds that the cost of construction per 
mile in Massachusetts has been about $20,000. 
At this rate he calculates that it requires gross 
earnings of $3,000 per mile to pay interest. 
Pursuing his investigations, Mr. Sherman puts 
the urban and interurban railroads together 
and averages the receipts, He finds that the 
urban railroads of Ohio earned an average of 
$10,193 per mile, and the interurban roads $3,- 
824 per mile, while the average gross earning 
of all the electric railroads, both urban and 
interurban, was $8,354 per mile, against $10,- 


452 for Massachusetts and $24,445 for New 


York. The difference in density of population 


accounts for the difference in returns. 
The tenor of Mr. Sherman's arguments is in 


favor of roadbeds equal to those of the steam 
roads, easy grades and a perfect track. 'The 


transmission of power, he thinks, will be suc- 
cessfully worked out, and his opinion 1s finally 
that the roads can be made to pay good divi- 
dends to the investors, Up to the present, 
nearly all the earnings have come from passen- 
ger business, but a profitable freight traffic is 
predicted. To the writer," says Mr. Sher- 
man, the volume of the earnings of some of 
the existing lines is a constant source of won- 
der," and he confesses to having mentally 
prophesied failure in a number of cases where 


Success has attended the actual operations. 


It is, he says, a singular thing how business is 
actually created where there was promise of 
little or none, by supplying facilities whicb 
the public has never felt the need of. It 
Seems the denizens of the rural districts are 
quick to realize tbat it is cheaper to send the 
women on their shopping trips by the trolley 
than to withdraw horses and a driver from 
farm service, 

4 34 & 

The sixth annual convention 


Meeting of of the International Associa 
Municipal tion of Municipal Electriciars 
Electricians. wil be held at Niagara 


Falls, N. Y., next week, 
with headquarters at the International Hote]. 

The sessions will begin on the afternoon of 
Monday, September 2, when the president v ill 
make his annual address and the report of the 
executive committee will be read. A paperon 
“Need and Value of a Set of Rules for Outside 
Construction" will be presented by P. H. 
Trout, Jr., city electrician of Lynchburg, Va. 

On Tuesday, September 3, special commit- 
tees will report and these papers will be read: 

„Municipal Control vs. Municipal Owner- 
Ship," E. F. Schurig, city electrician, Omaha. 

" Inadvissbility of Placing High and Low 
Potential Wires Through the Same Series of 
Conduits, or Through the Same Manholes," 
William Brophy, Boston, Mass. 

“The Protection of Fire and Police Tele- 
graph Wires from High Tension Currents and 
Lightning," W. M. Petty, superintendent fire 
telegraph, Rutherford, N. J. 

"Improved Storage Battery for Municipal 
Purposes," J. W. Aydon, superintendent fire 
and police telegraph, Wilmington, Del. 

The social features of the Convention will 
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be everything that can be desired, especial 
pains having been taken to provide amusement 
and entertainment for the visiting ladies. 
There will be a drive through the Park, a trip 
through the Gorge to the Whirlpool Rapids 
and return and an excursion on the Maid of the 
Mist. On the evening of September 3 a hop 
‘will be given. 

Altogether the meeting promises to be a 

succeasful one from every point of view, 
+ 4 * 
The municipal authorities 
Novel of Chicago are now con- 
Street Railway sidering the renewal of 
Proposition. some of the street railway 
franchises in that city 
which will expire next year. A lawyer, who 
represents a company with large financial re- 
sources, has made an Offer of a decidedly novel 
character, and says he is prepared to furnish 
bonds to carry his proposition into effect. 

The city is asked to grant the petitioning 
company franchises for street car lines on all 
the streets now occupied by the companies 
whose franchises are soon to expire. In re- 
turn for the franchises the company is to 
build and equip an up-to-date street car sys- 
tem under the supervision of the city, and the 
city is also to have power, within certain lim- 
its, to direct the manner in which the lines 
shall be operated. The city is to reserve au- 
thority to buy out the company at any time it 
wishes to acquire the property. The fare is 
to be 5 cents for a continuous ride. 

The novelty of the proposition is the man- 
ner in which the city is to be compensated for 
its grant of the franchises. Out of the re- 
ceipts of the lines the cost of operation and 
maintenance must first be met, and a reason- 
able sum set aside for needed extension. 
Enough of the net income is then to be re- 
served to pay dividends of 5 per cent. on the 
investment. Whatever remains after these 
two items of expense have been provided for 
is to be turned over to the city. 

This is a radical departure from the usual 
plans for the division of the receipts between 
the company and the city. These generally 
contemplate payment into the city funds, 
either in the form of a trackage rental ora 
percentage of the gross receipts, in either case 
the payment to the city taking precedence of 
operating expenses, bond interest and divi- 
dends. In the Chicago proposition all ex- 
penses of operation and maintenance and a 
fixed dividend of 5 per cent. are to be met first, 
and the city is to have what is left. 

Whether anything would remain for the 
city, under this arrangement, might depend 
on the idcas of the managementabout salaries, 
other operating expenses and betterments and 
on the amount of water in thecapital. 

& & £ 
A report from Washing- 
Government ton says that the Signal 
Officers Hate a Service has about per- 
New System fected a system of wire- 
| less telegraphy which the 
Government proposes to put into practical 
operation first on the Pacific coast, and which 
is understood to bea great improvement over 
the Marconi system. The officers who are in 
ihe secret are Capt. Russell, Col. Reber and 
Col Dunwoody, of the Signal Corps. As a 
Government invention its usefulness will first 
be applied to communications at San Francisco 
between shore stations and the Government 
transports. It is proposed at an early date to 
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put up suitable stations at San Francisco and 
to equip the transports with apparatus in ac- 
cordance with the Signal Corps ideas. Capt 
Russell says that at this time it would not be 
proper to say anything in detail about the 
matter. It is understood, however, that the 
Signal Corps people are satisfied they can now 
receive signals from a distance of at least 
thirty miles. The Government system is al- 
ready working at San Francisco effectively be- 
tween shore stations. Thirty miles is, of 
course, only a beginning. It is confidently be- 
lieved that there will be a much greater exten- 
sion of effectiveness, and that, in fine, there 
may be no limit to the communication. It is 
not denied that the general plan, as laid down 
by Marconi, has been kept in mind by the 
Government inventors. At the same time 
it is noted that Marconi was not the discov- 
erer of the principle which is to be utilized, 
and that the general principle is merely that 
of the Hertzian wave. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


Dr. W. Esty bas been appointed assistant 
professor in the electrical engineering depart- 
ment of Lehigh University. 

— 2 — 

THE shrinkage in British railroad dividends 
consequent upon the steady and uncheckable 
depreciation of shares is discussed by Mr. Rob- 
ert P. Porter, ina letter to the London 
*'Times," from the standpoint of electrical 
railroads, which already cause reduced profits. 
Mr Porter finds tbat the only salvation is in 
electricity. He says: For the purposes of 
concentrating the population in the morning 
and distributing it at night the steam locomo- 
tive must give way to the electric. It is like 
putting a steam hammer in motion to crack a 


nut.” 
—— —Q—— 


THE General Electric people are reported to 
be spending considerable time and moneg 
endeavoring to get a suitable copper property; 
in fact, they have had experts looking over the 
fleld for many months, The company purchases 
between 30,000,000 and 40,000,000 pounds of 
copper a year at a cost of between $5,000,000 
and $6,000,000. If a good property could be se- 
cured which would be capable of development 
into a mine producing, say 1,000,000 pounds of 
copper per month, it would be a profitable in- 
vestment for the General R so officials 
of the company assert. 

— 22 — 

A DISPATCH to the Daily Mall," London, 
from Copenhagen says that Dr. Sophus Bang, 
manager of the laboratory belonging to Prof. 
Finsen, inventor of the light cure for lupus, 
bas constructed a special electric lamp, giving 
a feeble light, but which is extremely rich in 
chemical rays. The dispatch adds tbat Dr. 
Bang used metal instead of carbon poles. The 
bacterla-killing power of this lamp is ten times 
as great as that of an ordinary arc lamp and a 
lupus patient requiring seventy-five minutes’ 
treatment with the arc lamp will require only 
from three to five minutes’ treatment with 
the new one, which costs only $15. 

— 06. — 
THE Toronto “Star” says: A new game 
has been introduced into the city- invented 
here, because it is not known to be played 
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— — 


elsewhere. Its only implement is any ordinary 
electric fan. The four flanges of the fan are 
marked, and each player puts up a sum of 
money to support his belief that his particular 
flange wiil stop at the top when, the power 
being turned off by means of the switch, the 
fan of its own accord stops revolving. There 
are four flanges on most ordinary fans, and 
this easily allows four players to bet at one 
time. Fewer than four can also play. Some 
people may recognize a ‘similarity in principle 
between this game and roulet. But a is much 
more easily played." 
— 2 — 


As recorded in ELECTRICITY of July 31, on 
July 27 a successful test of the operation of 
the Marconi system of wireless telegraphy was 
made between the steamships Kaiser Wilhelm 
der Grosse and Lucanla, when messages were 
transmitted a distance of twenty miles. On 
August 24 these same ships repeated the ex- 
periment, with the result that communica- 
tion was kept up until a distance of thirty 
miles separated them, or until the Lucania 
had passed Sandy Hook. 


— 


THE work of setting the plant for the light- 
ing of the Lachine Canal by electricity has 
been commenced, and will, it is expected, be 
completed in time for next season’s business. 

———-6- — 

EMPLOYEs of the General Electric Company 
of Schenectady have completed arrangements 
for what will prove the largest excursion that 
will go to the Pan-American Exposition. The 
company has granted its employes four days, 
beginning August 30, and it is expected that 
from 5,000 to 6,000employes and their families 


will go on the excursion. 
— „—— —— 


AN American syndicate, at the head of 
which is a Standard Oil man, has bought Cow 
Bay Beach, near Halifax, Nova Scotia. The 
beach will be improved and placed on a footing 
with watering places in the United States. 
An electric railway will be laid from the town 
of Dartmouth, opposite Halifax, to the beach 
and a large hotel erected there. 

— 2 — 

A DISPATCH from Carlisle, Pa., says that 
Daniel Drawbaugh, the aged farmer of Eber- 
ly’s Mill, who fought Alexander M. Bell for 
the telephone patents a score of years ago, has 
struck upon a system of wireless telephony 
and telegraphy which, he says, promises to rev- 
olutionize the business. Unlike Marconi, who 
makes use of the other currents, Drawbaugh 
has formed strong electric currents in the 
earth and uses the ground as a medium. His 
sending apparatus is an instrument capable of 
producing a high number of electrical vibra- 
tions. This is attacbed to the ground by a 
wiré and copper plate. A similar grounding 
device connects the earth with the receiving 
instrument. The common telephonic and tele- 
graphic instruments jn ordinary use are used 
for receiving and sending messages. Mr. 
Drawbaugh has successfully used earth cur- 
rents for message transmission for half a mile. 


— 208 — 

THE Dominion Government has decided 
that the illumination of tbe Parliament Build- 
ings, during the visit of the Royal party at 
Ottawa, shall be the finest electrical exhibit, 
in comparison to the size, that has been seen 
on this continent. Acting in concert with 
Messrs. Ahearn & Soper, of Ottawa, who have 
the contract, the Deputy Minister of Marine 
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has secured designs of the Buffalo illumina- 
ations, and the plans, now being worked out, 
are adaptations of these illuminations. The 
great buildings will be illumined, not from the 
prominent lines, but from the recesses. The 
electric light will shine out from the darkest 
points into the night. All the windows are 
being picked out in this way, and the cornices 
over arches, etc., while the big central tower 
will be framed in electric lights in somewhat 
the same manner as the great electrical tower 
at the Pan-American Exposition. The whole 
effect will be most beautiful. 
— e — — 

Tue development of water power in France 
was marked recently by the completion of a 
new central power station at Sant du Martier 
for the distribution of electrical energy, says 
the “Electrical Engineer," London. The 
River Ain, which at its source partakes of the 
nature of a torrent, supplies the motive force 
for the generation of electricity. With a mini- 
mum supply of 141 cubic feet the available 
force would not exceed 600 hp., and in order to 
secure a reliable supply of 3,000 hp. a canal has 
been constructed which reinforces the river in 
time of drought from the waters of the Cha- 
lain Lake, situated about 30 miles distant from 
the power house. 
tion contains four units, each direct. driven by 
a Piccard and Pictet turbine of 700 hp. Three- 
phase 7,600 volt Oerlikon alternators are used. 
This station supplies light and motive power 
to the towns witbin a radius of 13 miles, and 


it is intended to install another unit very soon. 
— 2 ——- 


THE American Electric Telephone Company 
of Chicago has just secured an order for 8,000 
sets of instruments from the Keystone Tele- 
phone Company of Philadelphia. 

— — — 

PRESIDENT GREATSIN GER of the Brooklyn 
Rapid Transit Company has decided to equip 
the tracks of the company’s various lines with 
derailing switches at signal stations. 

—— did a ——À 

NEARLY 200 members of the American 
Association for the Advancement of 
Science were present on Monday at Denver, 
Col., when its fiftieth annual convention was 
called to order by Prof. R. S. Woodward, the 
retiring president. Prof. Charles S. Minot of 


Boston was installed as tbe new president. 
— ER 


OPERATING officers of the New York Cen- 
tral Railroad have prepareda plan designed 
to doaway with the smoke and gas nuisance 
in the Park avenue tunnel of thiscity, through 
which more than 500 trains are hauled daily 
by steam locomotives. As this much-com- 
plained-of tunnel i8 now operated, two tracks 
extend through the central section, which is 
ventilated by frequent large openings into 
Park avenue, these openings being inclosed 
and partly concealed from view on the avenue 
by iron railings and hedges. On each side of 
this section isa dark tunnel accommodating 
asingle track. These side tunnels are venti- 
lated only by side openings into the central 
section. Itisthe purpose of the plan to de- 
vote these side tunnels entirely to suburban 
traffic, which is to be operated by electro-mo- 
tive power. The estimated cost of the pro- 
posed change including a more thorough Sys- 
tem of ventilation is between $6,000,000 and 


$1,000,000. 
Tre Chicago Great Western Railway Com- 
pamy contemplates the installation of electric 


At present the power sta- 
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motor power for all its suburban service with- 

ina radius of thirty miles of St. Paul This 

new departure is a forerunner of the evolution 

in suburban traffic and local railway transpor- 

tation. It means steam railroads for the long 

haul and electric railroads for the short haul. 
— — 

AN Austrian electrician has devised a tele- 
phone which takes care of itself. It has a 
phonograph attachment, and when the owner 
is away from home, he simply sets the machine 
to say to those who call him up: “Iam away 
from home. The phonograph will take the 


message.“ 
— 2 — 

AT Bay City, Mich., at Saginaw, Mich., and 
at Ellenville, N. Y., the city electric-light 
plants are operated by women. 

— 


THE story of why the Madison Street Rail - 
way Company of Indianapolis, Ind., disposed 
of the services of female conductors was related 
to the State Tax Board recently by officers of 
the company who were presenting an appeal 
from the assessment made by the county board 
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ANTAROTIO ELEOTRIO LIGHTING* 


There have been several references in the 
daily papers during the past week to the 
wind-power installation of the electric light- 
ing plant with which the steamship Discovery 
has been equipped. ‘Through the courtesy of 
Messrs. Bergtheil and Young, who designed 
and supplied the apparatus in question, we are 
able to give a technical description of the 
same. The ship in question does not carry an 
unlimited quantity of coal from which to ob: 
tain electric light, and hence there was a need 
felt for a wind-power plant which should render 
the would-be Discoverers independent of coal 
storage for their lighting. The work of equip- 
ping the ship was superintended by Mr. 
Arthur Bergtheil, who adopted the following 
devices for securing constant voltage at the 
lamps, in spite of wide variations in the speed 
of the dynamos. i | | 

The apparatus consists of à dynamo having a 
eapacity of 1.25 kw. at 50 volts, and another dy- 
namo having acapacity of about 1 kw. at about 
40 volts. These two generators are connected 


THE STEAMSHIP DISCOVERY. 


of review. It was explained that female con- 


- ductors were first employed because they were 


cheaper than men, and because it was believed 
they would increase the traffic over the line. 
In this latter belief the officers say they were 
seriously disappointed. Instead of attracting 
male passengers, the women conductors inva- 
riably showed a preference for some particular 
man, and the others became jealous. Superin- 
tendent J. B. Johnson assured the State Board 
that it finally came to a pass that each car 
carried but one passenger, be and the female 
conductor being engaged in animated conver- 
sation. Although the female conductors were 
replaced by men several months ago, the busi- 
ness of the company has not revived and the 
officers of the company feel that they are 
assessed too high. 


THE Woodsfield (O.) Telephone Company 
met a short time ago and effected an organiza- 
tion for its management by electing J. B. 
Rhodes, of Zanesville, president; L. E. Steg- 
ner, Lewisville, vice-president; J. S. Cawley, 
Woodsfield, secretary and treasurer. The board 
of directors is composed of the above named 
gentlemen and E. A. Culbertson, of Coraopolis, 
Pa. 


in series, the smaller machine opposing the 
larger. A shunt fleld switch is included, and 
provided with a solenoid controlling gear. The 
excitation is taken off the main terminals. In 
the normal position of exciting switch No. 1 
contact the following action takes place: The 
windmill drives the armatures of both the 
dynamos at, say, 500 revolutions per minute, at 
which speed the large machine will give 60. 
volts. With the shunt regulating switch on 
contact 1 the full excitation is on the large 
generator while all the resistance is in shunt of 
small generator, which results in 60 volts being 
obtained on the main terminals. An automatic 
switch then closes the circuit to the cells, 
which are charged up. Should the speed of 
wind increase, the EMF. on large generator will 
go up, consequently the solenoid on the regu- 
lating switch will overcome the weight and 
put resistance into the large dynamo field, and 
cut some out of the small dynamo field. This: 
has the effect of again adjusting the voltage to 
normal. By this arrangement a practically 
constant voltage is secured with a range of 
speed varying from 500 to 2,000 revolutions per 
minute. This range was actually obtained on 


From the Electrical Engineer," London. 
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trial in the London Docks before the Discovery 
went to sea. 

The entire plant is extremely compact, and 
is so designed that 1t can be stored away in the 
hold of tbe ship until she arrives at her des- 
tination. Intheevent of it becoming neces- 
Bary to light observation cabins or instrument 
sheds in the vicinity of the vessel, flexible 
cables have been provided with lamps attached 
so that these may be illuminated from suit- 
able plugs placed about the ship. The wind- 
mill is so designed that it may be placed com- 
plete with its dynamos at a distance of 200 
yards from the vessel for the purpose of ob- 
taining the very best results from the wind, 
and connected to the vessel by means of a 
large armored cable wound on a drum. The 
windmill is 20 feet high, with a driving wheel 
12 feet in diameter, developing in a 15 mile 
wind something like 3 bp., geared to drive the 
vertical shaft at 200 revolutions per minute 
and the driving wheel of the generator at 500 
revolutions per minute. The windmill was 
manufactured especially for this plant by 
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guarantee the steady carrying out of the plans 
for the enterprise. 


PAN-AMERICAN SCENES AND EX- 
HIBITS - VII. 


BY FRANK C. PERKINS. 


The Triumphal Causeway or Triumphal 
Bridge at the Pan-American Exposition is 
one of the most artistic and imposing struc- 
tures at the fair. Each of the four columns 
seen in the accompanying illustration, Fig. 1, 
is surmounted by a beautiful equestrian statue, 
which stands out at night in pure white when 
illuminated by the powerful rays of the enor- 
mous searchlight at the.top of the Electric 
Tower. The electrical decorations of the 
Triumphal Bridge are particularly pleasing 
and a night scene will be given in ELECTRICITY 
at an early date. 

The architecture of the Agricultural Build- 
ing a3 well as the coloring and staff designs 
are most interesting and attractive during 
the day, as seen in illustration, Fig. 2, with 
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Fic. 1.—TRIUMPHAL BRIDGE, PAN AMERICAN EXPOSITION. 


Messrs. Alfred Williams & Co., of Old Ford- 
road, Bow, and is of American type, so con- 
structed that it can be easily shifted from one 
point to the other or packed away ina small 
compass, The dynamo was built especially for 
this installation by the Newton Electrical 
Works, Limited, of Taunton. 


— ——.— —— BMÀ—— 
Tokio's Electric Railway. 


The newspaper Japan and America“ says 
the movement, begun some time ago, to con- 
struct an electric railway in Tokio, is now 
assured of success. A general meeting of the 
Tokio Electric Railway Company was held 
recently to consider new plans. The result 
was that an entirely new programme was 
adopted. The workof construction will be com- 
menced at once between the Shinamachi-Me- 
guro and Hiroo-Kanasugi sections. The paid- 
up capital of the company now amounts to 
8,000,000 yen, which is deemed sufficient to 


the Court of Fountains in the foreground and 
the Electric Tower Fountain Basin at the 
left. This building is located at the right of 
the Electric Tower and the reflection of its 
beautiful electric decorations is splendidly 
shown in the Electric Tower Fountain Basin, 
shown in the foreground of the illustration, 
Fig. 3. The exhibits in the Machinery Build- 
ing, illustrated in Fig. 4, include the Buffalo 
Electric Carriage Company, and the ‘20th 
Century” at the left, the pavilions and booths 
of the Eastman Automobile Company and 
the Veeder Manufacturing Company at the 
right, and the De-Dion-Bouton Motorette 
Company in the immediate foreground. 


— — —9-— (it — 


A 160-foot mast has been set up at Siasconset, 
Mass., for the wireless telegraph station which 
willreceive messages from the Nantucket light- 
ship. Ground connections were made by placing 
8 heavy metallic plates, 21x8 ft., in the ground, 
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RULES FOR THE AMERICAN STREET 


RAILWAY ASSOCIATION EXHIBITS. 

The exbibit committee of the American 
Street Railway Association has issued a cir- 
cular giving the rules to be followed by ex- 
hibitors at the convention, October 9-11, to be 
held in Madison Square Garden, New York. 

(I). The exhibition will open October 9, 1901. 
The building will be open for the reception 
of exhibits, commencing Saturday, October 5, 
1901. They should be consigned to the exhibit- 
ors to whom they belong, care Madison Square 
Garden, New York, freight prepaid. Under 
no circumstances will exhibits be received on 
which there are charges of any kind. 

All apparatus or material for exhibits should 
be shipped so as to arrive in New York not 
later than Saturday, October 5. 

(2) Exhibitors should give notification in 
writing, before September 1, of such connec- 
tions as are desired in their space, in the na- 
ture of electric lights or power, all such connec- 
tions to be made at the exhibitor’s expense. 

The building will be well lighted, but any 
exhibitor so arranging his exhibit as to shut 
off the light must provide interior lighting at 
his own expense, 

Current for special lighting or power will 
be furnished at the lowest market prices. 

(3) All electrical construction must be done 
in Strict accordance with the rules of the New 
York Board of Fire Underwriters and munici- 
pal departments, covering such work, and 
certificates.for same must be secured prior to 
the opening of the exhibition. 

(4) The floor of the exhibition building is 
constructed so as to support fairly heavy 
weights, but in order to insure the safety of 
apparatus exhibited and to prevent any dam- 
age to the floor, exhibitors should submit to 
the director of exhibits by September 1 a floor 
plan diagram showing proposed arrangement 
of their exhibits, and in the case of heavy ap- 
paratus, description of the articles to be ex- 
hibited with their weights. The director can 
then, at small expense to the exhibitor, ar- 
range with the official carpenter of the er- 
hibition building to construct extra supports 
under that part of the floor where heavy ap- 
paratus is to be placed, thereby placing re- 
sponsibility upon the owners of the building 
for any possible damage to the floor. 

(5) Height of platform shall not exceed 5 
inches unless by special permission. 

Decorations, booths, or other structures, 
shall be so arranged as not to exclude the light 
from adjoining exhibits, and in every instance 
the sides of these decorations, booths, or 
Structures, facing an adjoining exhibit, sball 
be neatly finished, 80 as not to present a bare 
or ugly appearance in the adjoining exhibit- 
ors! space. 

In sections A, BB C D E, F, H, H,, I, J, K, 
L, M, M,, W, X and Y decorations, booths or 
Structures shall not exceed 10 feet in height. 
The committee would suggest, however, that 
no booths or structure be erected in these sec- 
tions. 

(6) It has been considered advisable to adopt 
rules to govern the size, appearance and loca- 
tion of signs, so as to bring the signs into some 
sort of uniformity and prevent one exhibitor’s 
sign from Interfering or shutting out the view 
of signs in the adjoining exhibits. 

Signs, banners, etc., containing advertise- 
ments thereon, will not be allowed, except 
upon space of exhibitors to whom they belong, 
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and no exhibitor will be permitted to display 
advertising signs or decorations beyond the 
line of his exhibit. ; 
Signs shall not exceed 2 feet in height. 
Signs of oil clotb with brown flock ground 
and gilt letters are recommended. 


Lower edge of signs in sections A, B, C, D, 


E, F, Gg, N, T, U, V, W, X and Y shall be 10 
feet from floor line of the building. 

Signs in sections G, H, I, J, K, L, M, M,, 
shall be placed on the back line of the exhib- 
itor’s space, so that the top of thesign shall 
not extend over 1 foot above the floor line of 
the balcony. 

Signs in sections O, P, R and S shall be fas- 
tened to the front of the balcony overhead. 

In sections A, B, C, D, E and F, where signs 
placed at this height might interfere with 
view of exhibit, the sign may be so placed that 
lower edge shall be 16 feet from floor line of 
the building. 

(7) Exhibitors may distribute catalogues, 
price lists, souvenirs, etc., only from their re- 
spectively allotted space. 


rector of exhibits, Grand Central Palace, New 
York. 

The fact that all of the space available in 
the enormous Madison Square Garden has al- 
ready been spoken for indicates that the ex- 
hibit feature of the convention will be most 
attractive, and will show the latest develop- 
ments of American street railway practice. 


REFUSE DESTRUCTORS IN COMBINA- 
TION WITH ELECTRIC POWER 
STATIONS.* 


BY J. S. HIGHFIELD, 
Electrical Engineer, St. l'elens Corporation. 

In writing this paper the author has found 
himself in a somewhat difficult position. He 
Started off with the fixed idea that it was use- 
less to deal with the subject without personal 
working experience of the plant of which he 
was writing, and from the results of working 
such plant. He endeavored to gain such 
knowledge so that he could write of plants 
other than the one for whose operation he is 
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FIG. 2. 


Agricultural Building (day scene), Pan-American Exposition, at right of Electric Tower, Electric Tower Fountain 
Basin in foreground. 


(8) No nails, tacks, or screws shall be placed 
or driven into the floor or walls, and all decor- 
ating or signs must be put up without defac- 
ing the building. Exhibitors will be held re- 
sponsible for any damage to the floor, walls, or 
other parts of the building, caused by the act 
or negligence of the exhibitor or his agents. 

A supplementary circular has also been is- 
sued stating that those who wish signs pre- 
pared for them can procure them prepared ac- 
cording to the rules of the committee at cer- 
tain scheduled prices, also that railings, plat- 
forms, etc., to suit any sized space can be pur- 
chased, erected in place, the material to re- 
main the property of the contractor, and that 
trucking can also be arranged forin advance 
in the same way. Arrangemeats for all of this 
work should be made with Marcus Nathan, di- 


responsible, and so arrive at more general con- 
clusions. He found, however, tbat the knowl- 
edge he could gain of other plants was exceed- 
ingly limited, and so he has kept to his original 
idea that nothing but personal working 
experience is of any use when writing on this 
subject, and at the risk of narrowing the issue, 
he decided to dealonly with the plant whose 
working he controls and draw general conclu- 
sions to but a limited extent. He writes, 
however, with the hope that other engineers 
who have charge of similar plants will give the 
results of their experience. 

It is absolutely certain that in most towns— 
in all but coast towns—there is no better 
method of getting rid of town refuse, gathered 


*Paper read beforethe Incorporated Municipal Electrical 
Association of Great Britain at Glasgow June 19-22, 1901. 


from ashbins, markets, abattoirs, etc., than by 
cremation; and the primary object of every 
destructor must be to cremate the refuse in a 
perfectly sanitary manner. The temperatures 
attained in modern destructor furnaces worked 
with forced draught are always sufficiently 
high to insure that no fumes or foul gases come 
from the chimney; any smell that comes from 
a destructor is due to decaying matter, or to 
the heating of the refuse before it enters the 
furnace, 

The site for a destructor must be chosen so 
that the cartage is made through streets other 
than the main or residental streets, and also 
that theaverage distance to be traversed, from 
the point at which the refuse is collected, to 
the destructor is as short as possible. In towns 
having 100,000 inhabitants or more it will gen- 
erally be more economical to have two sites, and 
in very large towns more than two sites, as any 
saving that can be made by burning all the 
refuse in one large central destructor is more 
than counterbalanced by the extra cust of 
carting. In St. Helens there are two destruc- 
tors; the cost per ton of carting to No. 1 is 2s. 
64d., and to No. 2, 2s. 6¢d.; if all the refuse 
were carted to No. 1 the cost per ton would be 
2s. 11d. The policy of the committee responsi- 
ble for the cremation of refuse must be decided 
very largely by thisquestion of cartage, taking 
into account the value of refuse as fuel to pro- 
duce steam for the power station, which value 
will be treated of later in the paper. In 
considering the question of site, where two or 
more destructors are necessary, and where no 
power station already exists, it, is advisable to 
place the largest destructor on à site also suit- 
able for the power station, and to choose this 
site so that the cartage shall not be very heavy 
from the districts where the refuse having the 
best fuel value is obtained. If a power station 
already exists and the site is sufficiently large 
and ina sufficiently favorable position from 
the cartage point of view, then, of course, this 
is the position for the refuse destructor. 

Without the addition of boilers there are 
certain points that should obtain in any first- 
class destructor, These points may be tabu- 
lated: 

J. Forced draught, preferably provided by a 
blowing engine as being more economical than 
a steam jet. 

2. A suitable arrangement of duplicate flues, 
so that one set can be cleaned while the other 
set is working. 

3. Charging appliances, so that the refuse can 
be quickly transferred from the carts to the 
furnace without unnecessary handling. 

4. Baffling chambers or other devices to pre- 
vent dust entering the chimney stack. 

5. Arrangements for quickly and cheaply 
removing the clinker. 

If, in addition to the destruction of the 
refuse, steam raising on a serious scale is con- 
templated, it is further necessary to provide:— 

1. A high-pressure boiler in connection with 
each furnace, of which there must be at least 
two, one as a Stand-by. 

2. Each furnace must have two divisions or 
cells, one of which must always be in full blast 
when the other is being clinkered or charged. 

3. By-pass flues so that any surplus heat can 
be sent direct to the chimney. 

4. Arrangements to prevent cold air getting 
to the boiler during charging and clinkering 
operations. 

5. Duplicate flues to enable the furnaces to 
be worked continuously from week to week, 
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one set of flues being cooled down for the 
necessary periodical cleaning operations. 

Generally when a destructor is used as an 
adjunct to an electric power. station, a separ- 
ate grate is provided so that the coal can be 
burnt under the boiler. This is only necessary 
when it is contemplated to steam the boilers 
without refuse, thatis, with coal only, or when 
the refuse is of extremely variable quality. 
The writer has never yet used coal to help out 
the destructor fires, but occasionally the 
refuse is of poor quality, and then it is neces- 
sary to help the destructor with steam from 
other boilers. He has found it a good plan to 
burn the clinker and ashes from the electric 
works boilers in the destructor when the 
refuse consists largely of fish or paper; by this 
means he burns these substances ina better 
manner, and gets more steam and also gets rid 
of a waste product in an economical way. 
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shut down, and the forced draught arrange. 
ments should also be duplicated; in short, all 
the usual arrangements made by engineers to 
obviate a shut-down at the power station must 
be made in connection with any destructor de- 
signed to supply steam to its engines. 


Having noted the above general considera- . 


tions, it is necessary to consider the condi- 
tions of steam production from a destructor, 
and the first point isthat the steam is pro- 
duced steadily for at least 16 bours, and pos- 
sibly for 24 hours each day. It is not in any 
way desirable to operate the destructor to fol- 
low, for instance, the variations of a lighting 
load; if a lighting load only is to be worked, 
and the day load is small, the use of a destruc- 
tor is limited to the working of only a small 
part of the load. In the case of a direct current 
plant, a large storage battery is a most useful 
adjunct in this respect as in others; it enables 
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Fig. 3. 
ee Building (night scene), Tan- American Exposition, at right of Electric Tower, Electric Tower Fountain 
Basin in foreground. 


Referring to the details above mentioned, 
the most important, so far assteam production 
is concerned, is a rapid means of charging and 
clinkering the furnaces; with regard to the 
latter, some form of chain grate seems to 
promise the best station; with regard to the 
former, the sloping platform is exceedingly 
simple, but it involves much labor in raking 
the refuse into the furnace doors. The 
arrangement the writer is now using is one due 
chiefly to Alderman Foster, and consists of a 
platform on to which the carts are tipped, and 
which can be tilted to an angle of of about 45 
degrees by means of winding tackle operated 
by an electric motor. The refuse slides or is 
easily raked over the charging doors and 
against a screen; the doors can be racked open, 
and the refuse falls and is raked into the 
furnace. 'This gear works well, and enables 
more refuse to be burnt in the same furnace 
than could be done by the former method. The 
flue, as above mentioned, must be duplicated 
or arranged so that the furnaces need never be 


the plant load factor,and hence the utiliza- 
tion of the steam, to be greatly improved. If 
a lighting station only is to be supplied, the 
remarks above as to the addition of an extra 
grate for burning coal do not apply. The cor- 
rect way to design the destructor in such a 
case is to erect a boiler considerably too Jarge 
for the destructor to steam alone to its full 
capacity; when the heavy load comes on coal 
may be burnt in the second furnace to drive 
the boiler to its full capacity. The writer 
regards such an arrangement, however, as only 
suitable for small installations; in such cases 
it would be very useful. If, however, the 
Steam is used in connection with a traction 
Station, or a station which supplies energy for 
both lighting and traction, then the destructor 
Steam can be put to very much better use. 

The plant of which the writer has charge 
consists of two Beamen and Deas' furnaces, 
each divided into two cells, each furnace serv- 
ing to steam, to its full capacity, a Babcock 
boiler with 1,470 sq. ft. of heating surface. 


The forced draught is provided by an 18 bp. 
motor-driven fan, the average pressure in the 
closed asb pits being 3 in. on the water gauge. 
The plant at the power station consists of five 
steam generators of a total output of 1,000 
kw. Inu addition to the steam from tbe de- 
structor boilers, steam is supplied from a bat- 
tery of four 30 ft. by 8 ft. Lancashire boilers. 
The steam ranges are designed so that two 
steam sets, each of 125 kw. capacity, can be 
run from the destructor independently of the 
other boilers, or the destructor boilers and 
Lancasbire boilers can supply the whole range 
in parallel; in each machine circuit, a watt- 
hour recording meter is fixed to meter the out- 
put from the generator. The usual practice 
is to drive one or both of the 125 kw. sets 
from the destructors only, for apart of the 
day, and later on when more plant is required, 
to parallel both sets of boilers on the whole 
load. The working tbis year has been some- 
what interfered with from the usual causes in- 
cident to any new ipstallation; a considerable 
amount of alteration and reconstruction bas 
been done, which has prevented the fullest 
etficiency of working being attained; the fig- 
ures given below show the results of the first 
year’s working of a new plant, and givea fair 
idea of the actual value of a small destructor 
plant in a town where the refuse has a good 
calorific value. It was found that the calorific 
value of the fuel was distinctly better in the 
summer than in the winter. The refuse varies 
somewhat from day to day, and, therefore, 
if no other boilers were available, it would be 
necessary occasionally to use coal under the 
destructor boilers, or to hold a reserve of 
boiler ushes and clinker to use when the calor- 
ific value of the refuse was poor. 

The figures relating to 12 months’ working 
from March 31, 1900, to March 31, 1901, are as 
follows:— 

Figures for one year’s working of a two-furnace Refuse 


Destructor. 
Total Average 
for year. per week. 
Weight of refuse burnt. ... . 9,778 tons. 188 tons. 
Electric energy used to drive fan 
and other motors. . . . . 70,000 units 1,946 units. 
Units generated by steam..... .. 865.000 7.019 °° 
Wages on burning..... . ..... £750 £14 8s. 6d. 
Wages on repairs ......... eeso 86 113 1 
Total wages. 886 16 1 7 
Weight of clinker produced ... 3.900 tons 75 tons. 
Value of mortar soldi £39] 9g. 8d £4 bs. 2d. 
Value of elect: ic units generated 
at .3d. per unit generated...... 450 8 18 1 
Averages po ton us SE Burnt. 
Units generated ......... said s var a P Ede 878 
Units used on work dd 0 2 31 
Coat of burning. including wegen. “light and powers, . 22.1d. 
Cost of repairs (wages and stores) ....... . 6. 3. 0d. 
Total cost of destruction 28. 1d. 
Coat of removing clinker not otherwise used ^... 5.5d. 


Total cost of destroying refuse and removing part 
clinker. 
From the above figures, it will be seen the 

net saving to the destructor department due 

to combining the electric works and the des- 
tructor works is £450, less £50 on boiler 
repairs, and less the interest and sinking fund 
charges on £1,500 (which represents the extia 
capital cost on the boiler plant above what 
would have been necessary for smaller boiler 
plant for working the mortar mills, the blow- 
ing fan and other plant on the works), which 
may be taken as £90, leaving £310, or 41 per 
cent. of the total wage bill. The cost of cre- 
mating the refuse and removing the clinker is 

therefore reduced from 2s. 6.6d. per ton to 18. 

lld. per ton. 

It should be noted here, that in addition to 
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supplying steam to the electric works, the de- 
Structor also supplies steam to drive two mortar 
mills and a steam winch. Considerable care 
was taken to prevent dust from the destruc- 
tor getting into the power station; it is almost 
impossible to dothis quite successfully, but no 
serious harm was done by the small amount 
that did enter. In conclusion, the writer 
would say that in certain cases where a suit- 
able site for destructor and electric works ex- 
ists, and where the works are not very large, 
the combination can be usefully made, when 
8 traction or other good all-day load exists. 
For a very large works, or for a station which 
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short talk on the pioneer work done in the 
telephone field. 

Our benefactors, when they first came into 
these forests to make themselves a home and 
build up a new civilization, underwent great 
dangers and endured great hardships. They 
were continually surrounded and barrassed by 
wild Indians and wild animals, but I doubt 
much whether they suffered any greater 


dangers or had to put up with any more exas- 


perating annoyances than did the telephone 
pioneers. No Indians could have devised any 
meaner tricks or hindrances than did the Bell 
Telephone Company. No wild animals could 
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Exhibits in interior of Machinery Building. Pan-American Exposition. 


only drives a lighting load, there are not many 
instances where there is any economical value 
in the combination. Without desiring to 
generalize, the writer thinks that in these 
cases it is better to use the destructor furnaces 
to provide steam for driving mortar mills or 
other machinery, on which the calls are not so 
exacting as on an electric power plant. 
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THE PROGRESS OF INDEPENDENT 
| TELEPHONY.* 


BY E. H. ANDRESS. 


Having listened to two very interesting 
papers already this afternoon, and on account 
of the excessive heat in this room, I will ask 
you to excuse me from reading the paper I 

have prepared on the subject, Progress in 
Independent Telephony," which was assigned 
me on the programme. | 

Judge Walker, in his admirable paper of yes- 
terday, gave you the greater part of the statis- 
tical part of the wonderful progress made in 
theindependent field. All the papers read and 
talks made bore strongly on this subject, and 
if you will permit me I will simply give you a 


epaper read before the Annual Convention of the Indiana 
1907 Telephone Asssociation, held at Lafayette, July 2v- 


have growled and snarled any more tenacious- 
ly than did the hired emissaries of the great 
monopoly of the Bell interests. 

They went to the proposed stockholders of 
our companies, and, under the pretended garb 
of friendship, told them that if they would 
put their money into the telephone business 
they would lose every cent, and they would be 
prosecuted to the bitter end in the United 
States courts. They went to the subscribers 
for telephones and told them that they laid 
themselves liable, as well as the company, and 
they kept this up day by day, thinking they 
would intimidate them and get them to throw 
up the sponge. But they reckoned without 
their host. The people had gotten tired of 
the greed and avarice of this monstrous mo- 
nopoly. They had received miserable service, 
and at extortionate rates, and would stand it 
no longer. 

Through the loyalty and friendship of the 
people they made the independent movement 


a success. When they found they could not 


scare the people out, and when the plant was 
ready for operation and did start, they came 
out with a loud proclamation, and reduced 
the rates of residence phones to $2.50, where 
they had been 33, and from $4.50 to as high as 
several dollars. 

This had no effect upon our patrons, and we 
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kept onin the even tenor of our ways, and 
kept adding new customers every month. . We 
started in, on January 1, 1895, with 300 sub- 
scribers. The plant has steadily grown and 
we now haveover 1,500 telephonesinevery-day 
use. Parties starting in now have a much 
easier task than did we pioneers. We had 
scarcely more than two or three places to get 
material Our first outfit from start to finish 
was very crude. I willgive you a partial de- 
scription of it. For fear I might make some 
mistake or misstatement, I have jotted a few 
points, and will read them to you. First, our 
switchboard. 

Tin shutters. Rusty iron plunger rod to 
kick down the shutter. Cotton-covered wire 
on drop coils—all wiring done with cotton 
covered wire. Jacks made of iron castings and 
pewter springs. Plugs, metal and rubber, 
poorly put together. No protection. Home- 
made distributing board. 

Cheap, indifferent generator, always in series 
upon line. Manual switchhook pulled down 
by hand and held by a ratchet. Transmitter 
made ofa thin shingle with a knife carbon 
glued horizontally. Three carbon fingers hang- 
ing perpendicular laying against knife blade. 
Could not use when any vibration in building. 

Receivers the shape of a bar of Babbitt's 
soap—diaphragm the same shape. Opposite 


poles of permanent magnet three inches apart, 


intervalaction always present. Lay the side 
of the receiver to the side of the ear. All 
punk. | 

This may sound very crude to you, but such 
was our first outtit; poor material and faulty 
workmanship. How different now. You who 
were fortunate enough to visit the Sterling 
Electric Company's plant this morning saw a 
different state of affairs, and what was possible 
now. 

Outside of poles, cross arms, pins and wire. 
you can get everything and anything necessary 
for all up-to-date telephone plants right there, 
and you need have no fears of suits for in- 
fringements. The head of that plant was for 
a long time the inventive genius of the Bell 
Telephone Company, and, getting tired of 
their manner of doing business, took his pat- 
ents and went it on his own account, and the 
Sterling Electric Company is the result. 

AS I said before, all the papers read in your 
presence have given you statistics showing the 
wonderful growth of the independent telephone 
movement, and I will not detain you by a 
repetition of them. It may be that the Bell 
Telephone Company do not feel the effects of 
our wonderful strides and are not hurt, but 
they remind me of an Irishman who had an 
accident on a raiiroad while unloading ties. 
They were on a hill of about twenty-five or 
thirty feet and were unloading from a car. 
The ties were covered with ice and one giving 
way rather suddenly carried the Irishman with 
it down the embankment, rolling over and 
over. 'The one remaining on the cart cried 
down to him, Mike, are you hurted?" The 
answer came back, ‘‘ No, I don't believe I am 
hurted, but I believe my damn back is broke.” 
So I believe itis with the Bell people. They 
try and make themselves believe that our 
efforts and success have not hurt them, but I 
believe they are like the Irishman. 

I want to say a word for the Indiana Mutual 
Telephone Association. I was its first presi- 
dent, and continued in office until last year. I 
well know the struggles we had in its first or- 
ganization. This meeting to-day is in grand 
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contrast to that of our first meetings. It has 
kept in pace with this grand progress, and I 
would like to see every independent telephone 
plant in the state of Indiana a member of this 
organization. It can and willdo them good. 
Through it differences can be amicably settled, 
information obtained and scattered through- 
out the State, and the officers helped in the 
discharge of their duties. In union there is 
strength," and if we ali pull together I have 
no fears for the future. 
— ———— — 


THE TELPHERAGE SYSTEM. 


Telpherage is the automatic transporta- 
tion of material by electricity, either over- 
head, designated as aerial telpherage; upon the 
surface, called surface telpherage; and under- 


pressed by Prof. John Perry, the Professor of 
Mechanical Engineering and Applied Mathe- 
matics of the City and Guilds of London Tech- 
nical College,who,with Prof. W. E. Ayrton, the 
Professor of Technical Physics, has devoted 
much time in the past to the scientific and 
commercial development of telpherage. Ina 
lecture delivered by Prof. Perry heshows the 
great possibilities of telpherage, and states 
tbat 'the commercial success of telpherage 
depends upon the conveying of light loads and 
the subdivision of material." Telpherage is 
not, therefore, a competitor of existing rail- 
ways for passengers or for bulky or heavy 
freight. Another authority says ''the crowds 
handled by the street railway companies on 
holiday occasions, which far exceed the ca- 
picity of a double-track railway as ordinarily 
operated, seems remarkable. But the condi- 


VIEW OF TELPHERAGE SYSTEM. 


ground, or tubular dispatch telpherage. There 
isa fourth class, formerly known as tram- 
rail telpherage, but this is now included under 
aerial telpherage. 

Telpherage, according to Prof. Fleeming 
Jenkin, who invented the word, is the trans- 
mission of vehicles by electricity toa distance 
independently of control from the vehicle." 
The word is derived from two Greek words, 
meaning far-carrying, the first syllable being 
the same as that in the words telephone and 
telegraph. A telpher ís an electric car used 
for telphering or automatically carrying goods 
or other material. The telpherage idea 1s old, 
yet new; old, as thé electric railway was old, 
before the advent of tbe Sprague system in 
1887, yet new at present, as that system was 
new in 1887. 

As much of the original work in telpherage 
was devoted to overhead cableways, the mean- 
ing came gradually to be restricted to electric 
aerial transportation, but is now generally re- 
stored to its original meaning and applies not 
only to cableways, but to electric automatic 
transportation, whether overhead, surface or 
underground.  Telpherage has, however, its 
own peculiar field, and this was clearly ex- 


tion of an electric road is that of a large num- 
ber of small units following each other in quick 
Succession and at a uniform speed." Jt is 
upon this principle that telpherage lines are 
operated, and the results are most remark- 
able. 

AS to aerial cableways and the commercial, 
practical use of wire cables for suspended cars, 
there are at present some 25 manufacturers 
furnishing mechanical cableways, and one 
manufacturer alone has more than a thousand 
lines in operation, some of which are twenty 
miles in length. Most of these are operated 
on the system of using one cable for the track, 
the carriers being drawn by another cable, 
The disadvantages of these systems are the 
necessity of having devices for handling the 
long moving cables, the friction entailed by 
using such devices, the necessity of having re- 
lay stations at intervals of 2or3 miles, and 
the expense of maintenance and repairs which 
necessarily occur under such conditions. This 
mechanical system, bowever, demonstrates the 
claim that even with such drawbacks the 
total operating expenses per ton-mile are less 
than by any other method of light transporta- 
tion. 


It is evident that with the telpherage system 
rivers, ravines, swamps and inequalities of 
the ground offer no obstacle to direct trans- 
portation. It is equally well adapted for use 
over level plains, where no such difficulties 
present themselves. 

The size of the cable varies according to the 
loads to be carried. The operation is free 
from surface obstructions, such as snow, wash- 
outs or wrecks. The rapidity of operation, 
which depends on the speed of the electric 
car, is only limited within reason by the cost 
of construction. The length of the line from 
each station is bounded only by the commer- 
cial possibilities of electrical transmission. 

The telpher, or automatic truck which runs 
along the upper side of the taut wire cable, 
consists of four small slow-speed direct current 
motors, two directly coupled upon each of the 
two shafts, upon which also are mounted 
grooved wheels which run upon the top of the 
cable. The load is suspended below in the 
method shown by the illustrations. 
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From the middle of the apparatus rises a 
short trolley, making contact by means ofa 
roller so as to allow considerable variation in 
the position of the trolley wire. The latter is 
suspended directly above the running cable. 
The operation of the system is entirely auto- 
matic. The current is turned on at one end 
when itis desired to start the telper, which 
accelerates itself gradually up to its full speed 
—generally about 12 miles an hour—slowing 
down automatically for curves and automati- 
cally switching off the current 80 as to stop at 
the desired place at the otber end of the line. 

One of the chief characteristics of the aerial 
system of the United Telpherage Company is 
that it is called the unit system. After mak- 
ing many trials and experimenting with various 
methods this was selected as the most flexible, 
and one which most successfully fulfilled the 
greatest number of conditions. This was the 
result of practical demonstration. Inthe cut 
as given above is shown what is termed a unit. 
This consists of the combination with a sus- 
pended car of a shaft rigidly fixed to the sup- 
porting wheels and electric motors on each 
side of the wheels having their revolving arm- 
atures fixed rigidlyonthe shaft. These motors 
are combined with a frame which connects 
-hem together. A unit combined with 
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the yoke, as shown in the second figure of the 
cut, including a trailing wheel, constitutes a 
telpher truck and is termed a single-unit tel- 
pher. Asshown in the first figure of the cut 
is a double unit, and consists of two units 
combined by the yoke and is termed a double- 
unit telpher. 

It will be noticed that in this system there 
is no necessity for gearing. All fixed speed 
reduction, instead of being accomplished by 
gears, is effected by varying the size of the 
driving wheel of the unit. There is a saving 
at certain speeds of over 20 per cent. in the 
power required, especially in the smaller size 
motors. 

The motor is iron-clad; water-proof; all 
switch devices completely inclosed. 


BARREL IN TRANSIT. 


The motors ure accessible and the armatures 
can be removed without dismounting the mc- 
tors. 

There being no gear to rattle, the operation 
is practically noiseless. 

— — — 


Exports of Electrical Material from New 
York. 

The following are the exports of electrica] 
material, from the port of New York, for the 
week ended August 22: 

Antwerp, 323 packages, $4,002; Argentine 
Republic, 143 cases, $4,250; Arnheim, 1 case 
motor vehicles, $130; Brazil, 126 packages, 
$1,776; Berlin, 25 packages, $275; Bremen, 18 
packages, $569; Bristol, 1 package, $50; British 
Guiana, 6 packages, $345; British East Indies, 
3 packages, $59; British West Indies, 43 pack- 


ages, 8357; British Possessions in Africa, 41 


cases, $2,926; Brussels, 12 cases, $600; Central 
America, 34 packages, $455; 1 roll cable, $700; 
Chili 10 packages, $734; Cuba, 148 cases, $6,- 
654; Dutch West 1ndies; 2 cases, $22; Florence, 
1 package, $100; Genoa, 3 packages, $100; Glas- 
gow, 95 packages, $18,452; 2 rolls electrical 
cables, $1,016; 12.500 pieces electrical conduit, 
$6,000; Hamburg, 37 packages, $2,599; Havre, 
10 packages, $295; 1 motor vehicle, $400; Haar- 
lem, 1 package, $136; Hayti, 1 package, $40; 
Leicester, 3 cases, $120; Liverpool, 215 pack- 
ages, $22,418; London, 332 packages, $14.179; 
13 cases auto vehicles, $2,480: Malta, 1 case, $23; 
Manchester, 9 cases, $2,576; Marsellles, 2 pack- 
ages, $134; Mexico, 82 packages, $1,538; Milan, 
2 cases, $30; New Castle, 1 case, $50; Peru, 4 
packages, $129: Rome, 1 package, $100; South- 
ampton, 137 packages, $3.954: 7 cases auto 
vehicles, $350; Stettin. 4 packages, $435; Uru- 
guay, 1 package, $42; U. S. Colombia, 2 pack- 
ages, $39; 178 cases, $4,565; Venezuela, 19 cases, 
$502. 


ELECTRICITY. 


Annual Meeting of the Ameri- 
can Institute of Electrical 
Engineers. 


The Eighteenth Annual Convention of the 
American Institute of Electrical Engineers 
held its first session in the New York State 
Building, Pan-American Exposition, Buffalo, 
at 11 A. M. on Tuesday, August 20. 

The attendance was unusually large and six 
distinguished gentlemen were present from 
Paris as follows: Prof. P. Janet, R. R. Cour- 
bier, M. Maurice Aubert, M. Marcel Aubert, 
M. Debeaure and M. Roux. 

M. Gillon, who was sent by the Belgium 
Government on a mission to inspect American 
electric railway system, occupied a seat at the 
meeting, as did Louis T. Grant, vice-president 
and general manager of the Hawaiian Auto- 
mobile Company of Honolulu. 

The meeting was called to order by Cbarles 
P. Steinmetz, the president of the American 
Institute. George F. Sever, superintendent 
of electricity at the Pan-American Exposition, 
formally welcomed the guests to Buffalo. 
President Steinmetz responded feelingly, and 
the work of arranging the programme for the 
rest of the week was taken up. 

The afternoon was spent at the Falls, the 
guests taking a special car at the West Am- 
herst gate. The trip was purely for pleasure. 

WEDNESDAY, AUGUST 21. 

President Steinmetz called the meeting to 
order at 10 o’clock. 

Paul M. Lincoln read his paper on ‘‘Syn- 
chronism and Frequency Indication." It was 
decided not to discuss each paper read, but to 
read all on the allied topics of meters and in- 
dicators. Caryl D. Haskins then read his 
paper entitled ‘‘Some Fundamentals of Elec- 
tric Meters." This was a discussion of the re- 
lation between torque friction aging and the 
surroundings of the meter, these being the es- 
sential elements which meter engineers must 
consider. Harry P. Davis presented an inter- 
esting paper entitled ‘‘ Metering of Electrical 
Energy." Itdealt with the mechanical and 
operative details of motor meters. 

W. H. Browne, Jr, read his paper on 
"Power Factor Indicators." Mr. Browne’s 
paper was mathematical and interesting. 

A long discussion then took piace that was 
participated in by Messrs. Barstow, Steinmetz, 
Haskins, Breck, Mershon, Scott and Dunn. 

THURSDAY, AUGUST 22. 

The members assembled in the convention 
hallearly, and were called to order at 10:30 by 
the President. 

Prof. William S. Aldrich, of the University 
of Illinois, read a paper giving the perform- 
ance of an artificial forty-mile transmission 
line from experiments made by him and 
George W. Redfleld at tbat university. 

F. A. C. Perrine read a paper ou Elements 
of Design Particularly Pertaining to Long- 
Distance Transmission. " 

Charles F. Scott read a paper on The In- 
ductlon Motor and the Rotary Converter and 
Their Relation to the Transmission System.“ 
In comparing synchronous and induction mo- 


tors, he said that 'the latter is generally 


favored except in large sizes. The rotary con- 
verter has also come into very wide use, being 
cheaper than the motor generator, and in sev- 


eral respects preferable." 


President Steinmetz read a paper on Theo- 
retical Investigation of Some Oscillations of 
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Extremely High Potential in Alternating 
High Potential Transmissions," in which he 
gave a section of a serles of experiments ex- 
tending over several years. 'This paper of 23 
pages was a mathematical investigation with 
many equations in calculus. 

In the absence of E. W. Rice. Jr., his paper 
on “The Control of High Potential Systems 
of Large Power” was read by Mr. Steinmetz. 
Mr. Rice described the oil-break switch in- 
vented by him and now in use at the Metro- 
politan Railway station in New York to con- 
trol the high power currents used there. 

FRIDAY, AUGUST 23. | 

A large attendance of members greeted the 
President wben he called the meeting to order. 

Lewis P. Stillwell presented a very exbaust- 
ive account of the electric transmission of 
power from Niagara Falls.  ''The Niagara 
plant," said Mr. Stillwell, ‘has contributed in 
no 8malldegree to the development of a con- 
siderable number of important chemical indus- 
tries, and is already the center of a prosperous 
and rapidly growing manufacturing commu- 
nity.” i 

Alexander J. Wurts followed with his 
paper on ‘‘ Deveiopment of the Nernst Lamp 
in America." He said: The original Nernst 
lamp was too easily put out of order. The 
quality of tbis light is remarkable for its 
beauty and close approximation to dayligl. t. 
All colors are seen in their proper shade. No 
shadow is cast; the light is steady, the lamp 
simple, cheaply maintained and highly effci- 
ent and operative on 3,000 alternations. It dif- 
fers from the ordinary incandescent Jamp in 
that the current is passed througha glower 
made from a dough of the rare earths mixed 
with a suitable binding material, cutting the 
porcelain-like string into convenient lengths, 
drying, roasting and finally attaching lead 
wires. When cold it is a non-conductor; 
hence it must be heated at the start. No in- 


closing bulb is required. The lamp bas a life 


of about 800 hours, and unlike the filament- 
incandescent lamp, it maintains its brightness 
and even slightly improves with age." Mr. 
Wurts maintains that the Nernst lamp has 
passed the experimental stage. 

Abstracts of papers on the ‘‘Supplying of 
Power from Large and Small Cities," pre- 
pared by L. A. Ferguson, William Lispenard 
Robb and others engaged the attention of the 
members for the balance of the afternoon. 

SATURDAY, AUGUST 24. 

The attendance of members was not so large 
on Saturday, and after the reading of papers 
on Notes on Modern Electric Railway Prac- 
tice," by Albert H. Armstrong, and Electric 
Railway Apparatus," by Ernest J. Berg, the 
Convention adjourned. 

— aa a à 
To Visiting G. A. R. Members and Their 
Friends. 

We wish to extend a very urgent invitation 
to the members of the Grand Army of the 
Republic and their friends who may be inter- 


ested in tbe telephone business, and who in- 
tend to visit Cleveland during the Grand Army 
encampment on September 9, to make our 
offices on the second floor of the Electric Build- 
ing their headquarters. 

We will take pleasure in taking care of their 
mail, furulshing them all the information in 
our power and making thelr visit agreeable in 
every way. 

Consolidated Telephone Co. 

Inter Ocean Telephone & Telegraph Co. 

Century Telephone Construction Co. 
Cleveland, O., Aug. 28. | 
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Latest Announcement about the Municipal 
Electricians' Convention. 

The following has been received from F. C. 
Mason, referring to the coming meeting of the 
International Association of Municipal Elec- 
tricians: 

I am pleased to announce that arrangements 
have been completed whereby members and 
friends of the Association can secure passage 
to Niagara Falls and return from New York 
with the privilege to stop over at Buffalo at 
the following reduced rates: Day coacb excur- 
sion, not good on Pullman or sleeping cars, 
good for five days, including day of purchase. 
Train leaves Erie Railway foot of Chambers 
street, New York, 9 A. M., Saturday, August 
31, arriving at Niagara Falls at 9 P. M., same 
day, 89. 

Tickets good for fifteen days, and good on 
Pullman or sleeping cars, $13, "Train leaves 
Erle Railway foot of Chambers street, 7:30 
P. M., Sunday, September 1, arriving at Niag- 
ara Falls, Monday, September 2, at 8:08 A, M. 

Those who prefer to go via New York Cen- 
tral and Hudson River R. R., can secure tickets 
good for fifteen days for $14.75, good on any 
train except the Empire State Express“ and 
the Lake Shore Limited," also, for $17, 
tickets good on all trains up to December 1. 

These are the best rates now procurable, 
there is a possibility, however, of this being 
reduced, If it is done we will secure the bene- 
fit. | 

The majority of our members and friends 
will leave Sunday night, September 1, on the 
1:30 train via Erie Railroad, foot of Chambers 
street, or 7:30 P.M. train via New York Central, 
42d street depot, same day. 

Kindly inform me immediately which route 
you will take and how many you will have in 
your party, also what sleeping car accommoda- 
tions you desire. I will bave a representative 
of the Association, also of the railway com- 
. pany, meet you at either of the above stations 
you may select, prepared to furnish you with 
railroad and sleeping car tickets, and other in- 
formation one hour before the train leaves, or 
6:30 P. M. 

Kindly furnish me with information asked 
for without delay. You can estimate the 
number you expect to have in your party. 

Pullman sleeping car, $2 each way. 

After adjournmentof the Convention, those 
who visit Buffalo, will find Statler's Hotel, $2 
and $2.50 per day, American plan, a satisfac- 
tory stopping place, only one block from main 
entrance of Exposition; write E. M. Statler, 
proprietor, for rooms and information. 

Be sure and have the lady members of your 
family join you in this our Sixth Annual Con- 
vention; arrangements have been made for 


their entertainment. 
— — e — — 


Proposals Invited. 

The War Department, through the United 
States Engineers’ Office, is inviting sealed pro- 
posals until September 19, for furnishing and 
installing an electric light plant at Fort Wash- 
ington, Md. Specifications and detailed infor- 
mation will be furnished intending bidders 
upon application to Lieut. Col. Cbas. J. Allen, 
Washington, D. C. 

— — — — 

To Make Batteríes—$1,000,000 Capital. 

The Consolidated Battery Company of New 
York City was incorporated at Albany, on the 
22d inst., with a capital of $1,000,000, to manu- 
facture and deal in electrical machinery, bat- 


^ 680,901. 
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teries, instruments and appliances. The di- 
rectors are Daniel C. Knowlton, Arthur A. 
Mosher and William C. Nicholas, of New York 
City. 

The New Storage Battery Company of Bos- 
ton was chartered at Dover, Del, on Thurs- 
day last to manufacture the Redding New 
Storage Battery. Incorporators: Jerome Red- 
ding and I. W. Deering of Boston, L. D. La- 
throp of Gloucester, Mass., and Gardner W. 


Kimball of this city. 
— — — — — 


Great Demand for Flexible Conduits. 


The Sprague Electric Company has been 
obliged to run the New York factory at night 
for some time to meet the demand for its flex- 
ible conduits fur interior wiring. The new 
Hexible products are very popular and will 
continue the reputation for superiority that 


g the Sprague Company’s conduits always have 


enjoyed. The superior qualities of the Green- 
field Flexible Steel Armored Conductors and 
cords are simplicity of installation, thorough 
protection of wire and insulation from me- 
chanical and other injury, and high grade in- 
sulation at low cost. 

——— > — . ͤͤ l— 


COMING ELECTRICAL EVENTS 


American Street Railway Association—Convention, 
New York City, October 9, 10 and 11. 

American Electro-Therapcutic Association—Buffalo, 
N. Y., September 24, 25 and 26. 

Association of the Edison Illuminating Companies— 
Meeting, September 10. 

International Association of Municipal Electricians— 
Convention, Niagara Falls, Septeu.ber 2, 3 and 4. 

Old-Time Telegraphers’ Association and U. S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

Pennsylvania State Street Railway Association—Con- 
vention, York, Pa., September 4. 


Roentgen Society of the United States—Meeting, Buf- 


falo, N. Y., September 10 and 11. 
— o S4»  ———— — — 


INCORPORATIONS. 


The Illinois River Electric Railway Company, Aurora, Ill. 
Capital stock, $150,000. 


The Hall Electric & Manufacturing Company, Chicago, Il. 
Capital stock, 850.000, Incorporator8: Samuel L. Crim, 
Orsepheus A. Harding and Frederick E. Koehler. 


The Swan Electric M inufacturing Company New York 
City. Capital stock, $250,000. Directors: W. J. Swan, W. 
J. Berg and H. A. Metz, New York City. 


The American X-Ray Company, Chicago, Ill. - to manufac- 
ture electrical machines. Capital stock. $100,000. Incorpora- 
tors: W. W.Gemmill, C. M. Foll and M. E. Barnhard. 


The Telescope Company, New York City--to construct 
electrical plants. Capital stock, $100,000. Directors: H. 
L. Sellers, R. H. Sellers and M. 8. McKain, all of New York 
City. 

The Charleston and Kanawha Valley Power & Railway 
Company, Charleston, W. Va. Capital stock, $500,000, In- 
corporators: Thomas J. Carmack, Charleston ; Howard T. 
Goodwin. John W. Coburn. C. M. Coburn, Philadelphia, Pa, 
and D. k. Sutton, Wilmington, Del. 


————itib.—9— m ————— 
ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 20, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES, 

680,104. Electric-Traction Road. Leon Dion, Boston, Mass., 
assignor to the Electrical Safety Traction Company of 
West Virginia. Filed Nov. 24, 1900. 

680,8:4. Contect Device for Electric Railways. George 
Westinghouse, Pittsburg, Pa., assignor to the Westing- 
house Electric & Manufacturing Company, same place. 
Filed Feb. 28, 1896. 

Sigualing Device for Cars. Wiliam W. Ward and 
John Kean, Fairmont, Minn. Filed May 15, 1901. 

680,919. Jrolley-Guide. George F. Heussner, Portland, Ore, 
Filed Dec. 13, 1900. 

630,955. Car-Fender. Jefferson D. Wintz. New Orleans, La , 
assignor of one-half to David G. Baldwin, same place. 
Filed May 7, 1901. 


, 690,879. Telephone-Exchange Apparatus. 
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631,030. Railway Signaling. Frank McBrien, Newark, N. J "5 
assignor to the Union Switch & Signal Company, Swiss. 
vale, Pa. Filed Dec. 8, 1900. 

681,039. Electric Railway, William Chapman, Washington, 
D. C., assignor to the Electro-Magnetic Traction Com- 
pany of West Virginia. Filed May 29, 1898. 

631,119. Trolley-Switch. Walter P. Hines, Portsmouth, 
Va , assignor of one balf to Albert N. Palmer, Norfolk, 
Va. Filed Oct. 20, 1900. 


ELECTRIC LIGHTS AND APPLIANCES. 


680,918. Incandescent-Electric Light Support. Harry Gil- 
patric, Springfield, Vt. Filed Dec. 27, 1900. 

680,932. Incandescent-Lamp Socket. Norman Marshall, 
Newton, Mass. Original application filed Aug. 8, 1900. 
Divided and this application filed March 18, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 


680,792. Alternating.Current Induction-Motor. Benjamin 
G. Lamme, Pittsburg, Pa., assignor to the Westinghouse 
Electric & Manufacturing Company of Pennsylvania. 
Filed May 24, 1599. 

680,793. Dynamo-Electric Generator. Benjamin G. Tamme, 
Pittsburg, Pa.. assignor to the Westinghouse Electric 
& Manufacturing Company of Pennsylvania. Filed 
June 28, 1900. 

680,797. Electromagnetic Motor or Reciprocating Engine. 
Raiph D. Mershon. New York City, assignor to the 
Westinghouse Electric & Manufacturing Company of 
Pennsylvania. Filed Nov. 2. 190. 

680,798 Mechanism for Generating Variable Electromotive 
Force, James E. Miller, Edgewood Park, Pa, assignor 
to the Westinghouse Electric & Manufacturing Company 
of Pennsylvania. Filed March 1, 1900. 

680,981. Electric Switch. Montgomery H. Johnson, Utica, 
N.Y. Filed May 27, 1901. 

681,002, Motor-Meter for Alternating Currents. Albert Pe. 
loux, Geneva, Switzerland, assignorto the Societe pour 
l'Exploitation de Compteurs Electriques, Rittener & Co., 
same place. Filed March 8. 1901. 

631.112, Carbon Break for Electric Switches. 
D'Olier, Jr., Philadelphia, Pa. Filed May 13. 1901. 

631,133. Starting Apparatus for Electric Motors. Thomas 
S. Perkins, Idlew»od, Pa. Original application filed 
Sept 28, 1493. Divided aud this application filed June 
19, 1901. 

081,107. Electrical Controller Attachment. Guy L. Fair. 
brother and Albert H. Mathewson, Thompsonville, Conn.: 
said Fairbrother assignor to said Mathewson. Filed 
April 19, 1901. 


TELEPHONES AND TELEPHONE APPARATUS. 

Frank R. Me: 
Berty, Evanston, Ill, assignor to the Western Electric 
Company, Chicago, Ill. Filed Dec. 26, 1899. 

€80,880. Connection-Register for Telephone-Exchanges. 
Frank R. McBerty, Evanston, Ill., assignor to the West 
ern Electric Company, Chicago. Ill. Filed Dec. 26, 1899. 

680,881. Selective Calliug-Key for Party-Lines. Frank R. 
McBerty, Evanston, Ill., assignor to the Western Electric 
Company, Chicago, Ill. Filed Jan. 6, 1900. 

680,890. Connection-Counter for Telephone-Exchanges. 
Charles E. Scribner, Chicago, Ill., assignor to the West- 
era Electric Company, sims place. Filed Dec. 20, 1899. 

MISCELLANEOUS. am 

680,694. Priating Telegraph. John Burry, Fort Lee, N.J. 
Filed April 18, 1909. 

680.705. Strap-Coil for Electrical Machines. John P. Mal. 
lett, Pittsburg. Pa., assignor to the Westinghouse Elec- 
tric & Manufacturing Company of Pennsylvania. Fikd 
Oct. 17, 1899. 

680,804, Electrically-Propelled Vehicle. Frederick J. New- 
man and Joseph Ledwinka, Chicago, Ill, assignors to 
the Hub Motor Company of New Jersey. Filed Jan. 18, 
1901. 

680.809. System of Electric Lighting on Constant- Current 
Circuits. Henry N, Potter, Halensee. Germany, assignor 
to George Westinghouse, Pittsburg, Pa. Filed Oct. 3, 
1900. i 

680,819. Copper Alloy. Bertrand S. Summers, Chicago. Ill., 
assignor to tbe Western Electric Company, same place. 
Filed Jan. 4, 1899. 

680,968. Electric Fuse or Cut-Out. Louis W. Downes, 
Providence, R. I. Filed May 2, 1901. 

680,988. Magnetic Speed-Indicator. Simon B. Storer, Syra- 
cuse, N. Y. Filed March 14, 1000. 

681,099. Method by which Several Telegraphic Messages 
Can be Transmitted at the Same Time Through One 
Conductor or by Wireless Telegraphy. Anders Bull. 
Cologne, Germany. Filed May 8,1900. Renewed Juy 
1, 1901, 

631,107. Electric Furnace. Alfred H. Cowles, Cleveland, O., 
assignor to the Electric Smelting & Aluminum Company, 
same place. Original application filed July 20. 1895. 
Divided and this application filed Nov. 24, 199. lo- 
newed July 22, 1901. 

681,158. Conduit. Charles A. Warner, Philadelphia, Pa, 
Filed July 6, 1901. 


Henry 
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Another Big Company in Chicago. 


All arrangements for the entrance of the Illinois Telephone 
& Telegraph Company, a corporation independent of the 
Chicago Telephone Company, into the Chicago field have 
been made. The company has filed a trust deed under a 
mortgage to secure a bond issue of $5,000,000. Much of the 
money to be derived from the issue will be used to establish 
& big plant in Chicago. It is understood that already 
$3,000,000 of the bonds have been sold through J. B. Russell 
& Co. of Wilkes-Barre, Pa. The other $2,000,000 will be 
held in the treasury for future development of the system. 
The entire capital stock—$5,000,000— wil] be deposited under 
& voting trust agreement fora period of two years. A.G. 
Wheeler, president of the company, said upon the subject: 
»The work of installing the plant will be pushed vigorously 
from this time, in order that we may establish our telephone 
service at theearliest possible date. We are endeavoring 
to complete the plant so as to have 15,000 telephones in the 
downtown district by next spring." The Illinois Telephone 
& Telegraph Company was organized to compete with the 
Chicago Telephone Company, which now enjoys what is 
generally regarded asa monopoly. The new company will 
introduce what it claims is a more up-to date instrument, a 
better service and a lower rate than that granted by the 
Chicago Company. 


The stockholdersof the Marathon County, Wis., Telephone 
Company will not hamper the plans of those who have the 
project for the consolidation of the valley telephone lines in 
hand by one dissenting vote. The company has now decided 
to enter the valley combination, and by the passage of the 
following resolution, authorized the sale of the stock of the 
company to the Wisconsin Valley Telephone Company by 
the directors: That the board of directors be authorized to 
make such sale of the lines of this company, on a just and 
equitable basis, the price of said stuck not to be sold for less 
than par value of such stock, leaving the stockholders the 
right of option to accept for stock either cash at the agreed 
price or stock in the consolidated company,as each might 
prefer." 


Some of the farmers of Clyde, N. Y., following the exam 
ple set by their brethren in the West, are building telephone 
lines of their own. They are thus enabled to sit at home 
and at the same time, in a sense, go visiting” among 
their neighbors. Over twenty farmers living northeast 
and northwest of Savannah, N. Y., banded together, cut 
and set poles, strung wires and put in instruments. The 
farmers are greatly pleased with their enterprise. 


Articles of incorporation of the Home Telephone Com- 
pany of Papillion, Neb., have been recorded in the office of 
the Secretary of State. The company is capitalized for 
$50,000, and the principal holders are Isaac D. Clark, J. M. 
Elwell and C. J. Calhoun. Itis asserted that this company 
will construct an independenttelephone system in Papillion 
with long-distance lines to other exchanges already estab- 
lished in Sarpy County. 


The Winona, Minn., Telephone Company has been granted 
permission to establish and maintain toll stations in the 
city of Rochester, and work on this extension will begin at 
once. For some timethe Bell Company has had a monopoly 
there, and this competition will pow have the effect of 
bringing down the rates. 


Suit for $100,000 damages has been brought by the Strom- 
berg-Carlson Telephone Manufacturing Company against 
the Kellogg Switchboard & Supply Company. The plaintiff 
charges that its business has been injured by misrepresen- 
tations on the part of the defendant. 


The contract for building & telephone line from Hemp- 
stead, Tex., to Prairie View State Normal and Industrial 
College, six miles, was awarded to C. A. Horton of 
Austin, and work will begin as soon as the material 
arrives. : 


The Delaware and Atlantic Telegraph & Telephone Com- 
pany has commenced extensive improvements to its system 
in Media, Pa. The present mode isto be displaced and the 
common battery system, similar to the system in vogue in 
Philadelphia, is to be inaugurated. 


The Cresson, Pa., Telephone Company bas bought the 
stock and franchises of the Northern Cambria Telephone 
Company, operating lines at Nicktown, Spangles, Barnes- 
boro, Hastings and Patton. The Cresson Company now 
connects with Altoona and Johnstown. 


Frederick P. Fish, of Boston, president of the American 
Telephone & Telegraph Compan, has been elected a di- 
rector of the Chicago Telephone Company, succeeding the 
late Alexander Cochrane. 
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An Independent System for Cincinnati. 


Officials high in the confidence of H. A. Everett and E. W. 
Moore say that the syndicate will place an independent 
telephone system in Cincinnatiin the near future, and that 
entrance would not be gained by a purchase of the control of 
the Bell Company, that now holds undisputed sway in the 
Queen City. It is to besurmised that either some old fran- 
chise is to be purchased or a new grant isto be secured in 
some way. 

The situation as regards telephones is more than unique 
in Cincinnati. The city is the center of a circle whose 
radius ís 900 miles. With one exception there is noother 
city within that circle that does not enjoy or is not about to 
enjoy the service of two telephone systems. Theexception 
is Chicago. 

In Cincinnati there are at present 10,000 telephones in 
service. By Cincinnatiis meant the district about the city, 
including service across the river and in the vicinity. Ia 
Cleveland, a city relatively the same size, there are 22,000 
telephones, while in Columbus, much smaller than Cincin- 
pati, there are almost as many telephones, 8,000. 

Conferences between the principals close in touch with Ev. 
erett and Moore are being held three times a week. At each 
of these meetings the Cincinnati and Hamilton problem 1s 
the principal subject of conversation. A conference was held 
recently and the matter was thoroughly gone over, it is 
said. Those interested would have nothing to say as tothe 
result of the conference. It is said, ho vever, that a plan of 
campaign was mapped out. 

Henry Everett said that there was no deal on for the pur- 
chase of the Cincinnati Bell telephone system, but he said 
that as the independent lines were at the very threshold of 
the city they were very anxious to get inside. 


American Telephone Stock. 


A Boston official of the Amerizan Telephone & Telegraph 
Company says: 

The shares of the American Telephone Company will, 
without doubt, be traded in on the New York Stock Ex- 
change within the next two weeks; to be more exact, 
probably September 8. The listing committee of the New 
York Exchange late in June recommended the listing of 
$15,000,000 4 per cent. collateral bonds of 1929, and $94,287,- 
500 capital stock, but the stock has not been traded in owing 
to delays in the engraving of new securities made necessary 
for trading on the New York board. The listing committee 
also recommended the listing from time to time of $20,709,000 
additional stock.“ 


M. A. Meyer, of Chicago, president of the Strowger Auto- 
matic Telephone Exchange Company of America, has just 
returned from Berlin, Germany, aftér having completed, it is 
said, a contract with the German Government for the instal- 
lation of the Strowger system throughout Germany. The 
negotiations just consummated are the result of 15 months’ 
experiments with the Strowger system conducted by the im- 
peria! postoffice department. Ludwig Lowe & Co., a promi- 
nent Berlin firm of electrical contractors, has been ordered 
by the Government to install the Strowger instruments as 
fast as subscribed for. Contracts are said to be already on 
hand for nearly 10,000 connections. 


The Niagara Falls Home Telephone Company, Limited, 
with a capital stock of $40,000, has been incorporated in 
Canada. The incorporators are Dr. W. R. Campbell and 
Mayor M. B. Butler, of Niagara Falls, N. Y.; L. McGlashan, 
A. Fraser, E. S. Fraser, of Niagara Falls, Ont.; and T. M. 
Brush, of Eiyria, O. > 


General Superintendent Watts, of. the Long Distance 
Telephone Company of Virginia, states that the line up the 
Peninsula connecting Newport News, Williamsburg and 
Richmond will be in operation in 30 days. The wire has been 
stretched in this direction as far as Warwick Court. 
house. 


The Home Telephone Company’s Sylvania, O., branch, bas 
been incorporated as a separate company. It is styled the 
Sylvania-Lucas County Home Telephone Company, and is 
capitalized for $10,000. The incorporators are Frank W. 
Wachter, F. F. Graves, Henry W. Barfield, Bernard J. Wag- 
ner and Charles E. Sumner. 


A certificate of increase of the capital stock of the Farm- 
ington, Conn., Valley Telephone Company of New Britain 
rom $7,000 to $10,500, has been filed with the Secretary of 
State. 


Articles of incorporation of the Home Telephone Comgany 
of Ozark, Ark., were lately filed with the Secretary of State. 
The capital stock is $15,000, all of which has been sut- 
scribed. 
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From Ocean to Ocean by Telephone. 


A recent dispatch from Helena, Mont., says it is stated 
that an agreement has been reached between the Rocky 
Mountain Telephone Company and the Northwestern Tele- 
phone Company, whereby the former will build a line at 
once from its present eastern terminus at Billings to Miles 
City, Mont., while the Northwestern Company will build 
west from its North Dakota terminus to Miles City, 
thus forming a possible circuit (via New York, Chicago, the 
Twin Cities, Helena and Portland) from Boston to San 
Francisco and Los Angeles. 


Independents Buy the Columbia. 


Napoleon Davis and John Lamont, president and vice- 
president, respectively, of the Columbia Telephone Com- 
pany, Portland, Ore., have disposed of their interest to a syn- 
dicate of capitalists from Ohio, ani will retire from the com- 
pany. All parties to the deal decline to give the purchasing 
price. 

The new owners of the system are the same men that are 
putting in an independent telephone system in Seattle. The 
intention is to unite the two systems, and establish long- 
distance connection between Portland and Puget Sound 
points. Eventually, it is said, the system will be extended 
80 a8 to include all points of importance in Washington 
and Oregon, but for the present the connection will be be- 
tween Seattle and Puget Sound. 

In addition it is proposed to improve the Columbia Tele- 
phone system in Portland, and an effort will be made to ex- 
tend the service throughout the city. 


Judge J. W. G. Blackstone, of the Circuit Court of the 
County of York, Va., has granted a charter to the Peninsula, 
Telephone & Telegraph Company. The following are the 
officers for the first year: President, Thomas 8. Harris, of 
Tampico, Va ; vice president, Albert A. Harris, of Tampico; 
secretary and treasurer, Richard W. Shields, of -Yorktown, 
and these, with Thomas A. Clements, of Halstead Point, 
compose the board of directors. The principal office of the 
company will be located at Yorktown. The company will 
run a line toall points of interest on the Peninsula. It is 
thought that it will connect with the Virginia Long Dis- 
tance Telephone Company. 


In Texas successful independent telephone exchanges are 
in operation in Waco, San: Antonio, Horuton, Bryon, Abi- 
lene, Palestine, Huatsville, Georgetown, Corsicana aud a 
large number of the smaller towns, while exchanges are being 
built in Austin, Temple, Belton, Taylor, Tyler and Bear- 
mont. Toll lines are being rapidly built to connect these 
towns and a number of smaller points, the contracts having 
been let for&bout 2,350 miles of copper trunk lines. Fran- 
chises have been granteiin Cleburne and Waxahachie, and 
work will soon begin there, while franchises are now pend- 
ing in the only other two larger cities. 


The city council of Owingsville, Ky., has granted a 25 year 
franchise to the Home Telephone Company. Thiscompany 
proposes to establish and operate an exchange, and the line 
connecting all towns in Bath, Montgomery, Flushing, 
Rowan and Menifee Counties. l 


The Western Electric Company of Chicago has sued the 
Citizens’ Telephone Company of Columbus, O., for the in- 
fringement of patents. The suit is based upon the claim cf 
the electric company to the ownership of the signaling de- 
vice used by the Citizens’ Company, and the court is asked 
to enjoin the company from ever using the device again. 


The Covington Telephone Company, which was récently 
organized by the business men of Covington, Ky., on ac 
count of dissatisfaction of rates, etc., of the Southern Bell's 
local exchange, will have its line completed and ready for 
service by September 1. 


Thirty thousand dollars is to be expended in the erection 
of an office building for the Louisville, Ky., Home Telephcne 
Company. P 

It is stated that the Automatic Telephone Company has 
commenced to operate its system in Fall River, Mass. 


TELEPHONE INCORPORATIONS. 


The Eureka Telephone & Construction Company, Chicago, 
Ill. Capital stock, $50,000. Incorporators: H. R. Platt, J. H. 
Rollins and Sydney Stein. 

The Combination Telephone Directors’ Company, Indian- 
apolis, Ind. Capital stock, $5,000. Directors: B. C. Wheat, 
E. L. Donohue and Charles Darling, 

1he Humboldt Telephone Company, Humboldt, Ill. Cap- 
ital stock, $2,500. Incorporators: James McDougle, 8. C. 
Ashbrook and E. M. Mulliken. 
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GENERAL ELECTRICAL NEWS. | 


Lighting. 

Bradner, O.—This village has decided to issue bonds 
in the sum of $135,000 for the erection and mainte 
ance of an electric light plant. 

Canton, O.—L. E. Myers, superintendent of construc- 
tion of the Canton-Akron electric line, has announced 
that his company will Lave an electric light plant. 
Light will be offered to Akron and Canton and inter- 
vening towns. Mr. Myers has just returned from a 
conference with Eastern capitalists who are backing 
the company. He says the decision to furnish light is 
absolute. 

Clay Centre, Kan.—The electric light plant of this 
city, was destroyed by fire. Loss, $15,000; insurance, 
$5,000. The plant was owned by Williamson, Wick- 
strum & Co. 

Conneaut, O.—The proposition to issue bonds for 
electric lighting, sewer, street improvements and fire 
and police buildings carried, 

Delphos, O.—The council has ordered an election 
for a vote on the proposition to issue $75,000 bonds for 
the erection of a municipal electric light plant. 

Fond du Lac, Wis. - The Fond du Lac Street Rail- 
way & Light Company will take immediate steps to in- 
stall in this city a new street lighting system, entirely 
replacing the old lamps that have been used for a 
number of years with new and up-to-date lamps that 
are guaranteed to give the best of service. 

Huntsville, Ala.—The Huntsville Electric Railway, 
Light & Power Company will improve its lighting 
plant and service, extending the incandescent system 
throughout the residence section. A. L. Sweeney is 
president. 

Indianola, Miss.—W. T. Pitts, of this city, wants 
prices on a complete outfit for a 5,000 light electric 
plant, including insulators, lamps, etc. 

Lyons, Mich.—Next week a proposition to bon l for 
$2,500 for extensions of the local electric lighting 
system will be voted on here. 

Madison, Wis.— The common council passed a resolu- 
tion to investigate private and municipal lighting 
plants of other cities with a view to establishing a 
city light plant next year. 

Manistee, Mich.—The council of this city will re- 
ceive bids until September 3 for lighting the streets 
with electric arc lights. W. H. Pfeiffer, city clerk. 

Nashville, Tenn. —W . H. Crawford & Co., 202 Union 
street, Nashville, will be in the market soon for ma- 
chinery to erect & 5,500 horse-power electrical plant to 
transmit power 75 miles. 

New Britain, Conn.— The new addition to the Russell 
& Erwin plant has been finished and is equipped as 
ahead room. The motive power has been furnished 
by electricity. The company is gradually extending 
its electrical plant and has plans for running the entire 
lock department by electricity in the course of time. 
The plans call forfour generators and so far two of 
them have been installed. Allthe lighting isdone by 
electricity and some of the rooms are run by electric 
power. It isconsidered cheaper to use electricity than 
to run them by the steam plant from the screw shop. 
The two factories are quite & distance apart, and it 
means considerable waste to carry power from one to 
the other. 

New London, W is.—New London may get a cc mbined 
waterworks and electriclighting plaut under municipal 
ownership. The council has authorized a committee to 
get plans and specifications. 

Roanoke, Ala.— Thomas V. Hall of West Point, 
Miss., has completed plans for the city's proposed 
waterworks and electric light plant for which $55,000 
was appropriated recently. Bids are advertised for. 

Saranac, Mich.—A special village election to de- 
cide the electric light question resulted in 206 for 
and 9 against. This means the establishment of a 
plaut here within 60 days. Everybody celebrated. 

Starke, Fla.—This city will install a complete sys- 
tem of waterworks and electric lights. Address E. P. 
Duncan, city engineer. 

York City, Pa.—William L. Wilhelm, electrician, 
has received a contract for the construction of an 
electric plant at Red Lion. 


Street Railways. 


Atlanta, Ga.—The Atlanta Railway & Power Com- 
pany and the Atlanta Rapid Transit Company have 
each obtained permission to build proposed extensions 
of their railways. 

Bessemer, Ala.—The city council has granted a fran- 
chise for the proposed Steel Cities Railway Company, 
whict is represented by R. F. Hanneman. 

Birmingham, Ala.—The Birmingham Railway, Light 
& Power Company contemplates extending its railway 
one and one-half miles. 

Covington, Ky.—County Judge Shine, of Kenton 
County, has decided that an electric railroad company 
has the right to condemn property for the purpose 
of constructing its road. 

Dayton, O.— The Dayton, Covington & Piqua Trac- 
tion Company has secured a franchise in Piqua. 

Dowagiac, Mich.—Talk has been revived about the 
Kalamazoo Valley electric line that will connect Kala- 
mazoo and Benton Harbor by trolley. T. W. Van 
Cleve is the promoter. 

Eaton Rapids, Mich.—Work will be commenced be- 
tween Marshall and Albion on the electric road at 


once. 
Grand Rapids, Mich.—Grand Rapids and Kalamazoo 


are to be connected by an electric line. A Cleveland 
syndicate is financing the deal, and they announce 
with every assurance that they have made all arrange- 
ments for the building of the road. 

Harrisburg, Pa.—Council has granted a franchise to 
the Cbambersburg, Greencastle & Waynesboro Trolley 
Company. 

Haileyville, Ark.—There is talk of establishing an 
electric line between this place and Hartshorne. 

Hamilton, O.—Tbe Hamilton, Glendale & Cincinnati 
Electric Transit Company has been granted the right- 
of-way into this city. 

La Porte, Ind.—The La Porte County commissioners 
have granted to the Chicago. Valparaiso & Micbigan 
City Railroad Company, which intends to connect 
Chicago, Valparaiso, La Porte, Hobart, Crown Point, 
Hammond, Westville, Michigan City and Hesston 
with an electric line, a franchise to construct and oper- 
ate a road on thehighways in this county. 

Lexington, Mo.—There is some talk of an electric 
road between this city and Kansas City. 

Natchez, Miss. —A sufficient amount of stock having 
been subscribed the Natchez Electric Street Railway, 
organized under its charter with E. H. Ratcliff, presi- 
dent; Capt. James Lambert, vice-president, and E. H. 
Jacks, secretary and treasurer. The company will con- 
tinue to solicit subscribers to the bond issue, and when 
$25,000 has been subscribed the work of construction 
will be taken up. The road will cost $50,000. 

North Adams, Mass.—W ork has started at Adams 
on the electric road which is to connect that town 
with Cheshire. 

Pittsburg, Kan.—Surveying will commence at once 
on an extensive system of electric trelley lines in this 
part of the State. The proposed line will run from 
Pittsburg to Galena, taking in Cherokee, Weir City, 
Scammon and Columbus. At Galena the new line will 
absorb the present electric road between that city and 
Joplin. North from Pittsburg the road will extend 
to Minden Mines, Mo. 

Rutherfordton, N. C.—D. F. Morrow is interested in 
the movement for constructing an electrical railway to 
Asheville and Chimney Rock. 

Shreveport, La.—The People's Belt Railroad Com- 
pany has been incorporated with a capital stock of $100,- 
000 to construct a five mile belt railway. Wm. L. In- 
gersoll, C. H. Minge, L. M. Carter and J. D. Wilkin- 
son and others are interested. 

Washington, D. C.— Philadelphia capital is to build a 
trolley line to connect Washington with the famous 
old-time watering place at Point Lookout on the north 
of the Potomac where the river widens into Chesa- 
peake Bay. The air-line distance from the dome of 
the Capitol to the beach at Point Lookout is less than 
80 miles, but, because numerous small tributaries must 
be avoided, the trolley road will be about 9S miles in 
length. The company is capitalized for $1,000,000. 


Yorkville, Ill. —Efforts are being made to secure 
capital to build an electric road from here to Sand wich 
through Plano, and the prospects of success are re- 
ported good. 


Manufacturing. 


El Campo, Tex.—An electric plant to cost $50,000 is 
to be erected at El Campo, Wharton County, for the 
purpose of supplying power to operate the irrigating 
pumps which are necessary to the rice crop, and for 
other manufacturing purposes. 

New York.—William Roche, manufacturer of the 
New Standard Dry Batterv, 42 Vesey street, whose 
building and stock was considerably damaged by fire on 
the 18th inst., says he will have everything in running 
order withina week and will have better facilities to 
fill orders. 

Bhepherdstown, Md.—A party of manufacturers 
were bere recently looking at the cement mill prop- 
erty, and negotiations are pending for the purchase of 
the mill and the water rights. These men recently 
bought the water right at Dam No. 5 on the Potomac, 
and at Watson's mill on the Shenandoah. They desire 
to possess these properties for development of electric- 
ity for commercial purposes. 


Company Matters. 


Charleston, W. Va.—The Charleston & Kanawha 
Valley Power & Railway Company was incorporated 
here by Thomas J. Carmack, Howard T. Goodwin, 
John W. Coburn, C. N. Osborn and E. D. R. Sutton. 
The capital is $500,000, and the purpose of the com- 
pany is to build electric lines to St. Albans and Mont- 
gomery, with probably an extension from the latter 
place to Kanawha Falls. 

Wilkes-Barre, Pa --A controlling interest in the 
Auburn, Light, Heat & Power Company of Auburn, 
N. Y., which was owned by capitalists in this city, has 
been sold to the Electric Company of America of 
Philadelphia, a corporation which owns electric light 
companies in various cities. The price paid is said to 
be in the neighborhood of $40 a share, and the offer to 
purchase is extended to the minority stockholders at 
the same price paid for the majority. The new officers 
elected were: President, Col. A. Loudon Snowden; 
vice-president, H. T. Hartman; secretary and treasu- 
rer, Frank A. Ball, all of Philadelphia. 


Power and Transmission. 


Lansing, Mich. - The St. Mary's Falls Power Com- 
pany, capitalized at $100,000, has filed articles of in- 
corporation at Lansing, Mich. This company proposes 
to utilize the power going to waste in St. Mary's Falls. 
Francis H. Clergue, of the Soo, and Edward V. Doug- 
lass, of Philadelphia, are the owners of all but 50 
shares of the stock of the company. 

Omaha, Neb.—The most gigantic power scheme 
ever undertaken in the United States, if not in the 
world, with the only exception of the power plant at 
Niagara Falls, is shortly to be undertaken on the 
Nebraska prairies. Twenty million dollars are in- 
volved in the transaction, which is backed by J. Pier- 
pont Morgan, who is reported to have consented to 
place $2,000,000 in the undertaking. The power derived 
from the plant will, according to the engineers’ figures, 
be equal to 30,000 horse-power for 24 hours a day, or 
90,000 horse-power for 10 hours a day. 

Richmond, Va.—The directors of the Virginia Elec 
trical Railway & Development Company have author- 
ized the enlargement of their plant on the James 
River so as to develop its full capacity, 12,000 horse- 
power. 

West Superior, Wis.—Mayor Parker has signed the 
ordinance passed by the council granting a franchise 
to the Black River Falls Company to bring power into 
the city from the falls, situated 16 miles from here. 
The company is expected to get at work at once and 
will at first develop about 1,200 horse power from the 
falls. The system of dams will increase the fall of 
water over the drop in the river, 
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ELECTRICAL SECURITIES. 


„ The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Bxzcrarcrry from a variety of sources, 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns, 
Abbreviations : ert. indb., certificate of indebtedness: coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
S 3 gon., general: g., gold; guar., ranteed ;° ino., income; imp., improvement; paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 
quarterly; A. & O., Apl. and Oct; F. &. Dec 


. Feb. and Aug.; M. & S., May and Sept.; J. & D., Juiy and .; J. & J., Jan. and June. 


STOCKS. 
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PASSENGER RAILWAYS. 
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PASSENGER RAILWAYS. 


Capital Stock. 
Authorz’d| Issued. 


Bato and Date of : 
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— 26 
Albany, N Y.- Aug % — — gabe Em 100| $4,000, $200,000|8 & S., Oot., 150 
e a Alba 298928 d 100 $5,000,000 $5,000,000 13% X Q., 105 107 Hartford & West Hartford —ꝓ— 100 1,000,000 247.000 ——— cee ees -- = 
nso on o e ny An 
Troy Oity Railway.) Holyoke! Mass.—Aug 26 
Holyoke Street Ry. Oo . l00| 100, 000 400, 0006 & A., June, 201| 212 
Allentown Pa.- Aug 26 y y £ , , e ^ 
Hoboken N. J.—Aug 28 
Allentown & Lehigh Val. Trac. Oo 4,000,00C 1,506 000 224 * 15 North Hudson Oo. (M. J.) Ry. Oo. ee 1,250,000 1,000,000 8 36. 150 
Bridgeport, Conn- Aug 20: Indianapolis, Ind—^ ug $6 
Bridgeport Traction Co. „„ „„ 6 „ 60 „ „6„%6 „ 100 2,000,000 2,000,000 1 x Aug., 100 ose Indianapolis Street Ry xc mm * 5,000,000 5,000,000 88 25 2516 
Baltimore Md —Aug 26 sed nt Lancaster, Pa.—Aug 26 
a United Rail ways * Elec. Oo. om 50 24,000,000 18,000 PP | 7A 614 iy rece ett Fog Ne 1 "T 100 10,000,000 V aon Ad LETT EPE se .. 
caster . e ric y 22 „ „4 errr n , 999999599 09900945 -- - 
Boston, Mass.— Aug 26 : n prs em RREA fend) eee s 
New England Street Ry.............| 25| 5,000,000| 1,081,925] X Q., Jan.1S, |. | -- TUA e - e. 
North Shore Traction Go. . com. 100| 4,000,000| 4,000,000| ............ 15 | 15 Louisville, Ky.—^uz 26: 
North Shore Traction Co........pid.| 100| 2,000,000; 3,000,0006 568. A. & O. | BF | 8T. ||Louisville Ry. . . 000 1380.0] 2500000 46 3., Apri. 82 | as 
b West End Street Ry. Oo. . . co. 50|10,000,000| 9,080.0u [834 % B., Oct., 25 | toes IILouisville Ry... pid 2,500,000) 2.500,00 288 % B., Oct.1, 112118 
West End Street Ry. Co...8 % pid. 50| 4,400.000| 6,400,000/4 % f., Jan. 110 | 110% phe mak MI tabes - 
Boston Elevated B, R. ... 100| 10,000,000 MX Aug. 99, 186 | 187 Minneapolis, Minn.—Aug 26 ANRUF RA 8 | sox 
— Aug 26. Twin City Rapid 'f'ransit........c* m. 25 — 22 A 
— City Ry Len 10% 2,000,000] 1,998,400] cec. eg 24, (ein Olty Rapid anat. —. 118... 8,000,000] 1,712,2001184'5¢, Ge, 196 | 1s 
Brooklyn Rap. Transit Oo., ir certf..| 100| 48, 000, 000 48, 000, 00 0 O. 7 1634 n Aug 26 
Brooklyn Hei hts Railroad......|.... 200, 000 200, 2 107 | 109 s tol cho : RIAM 4,000,000} 4,000,000/8 5¢ B., M. & N. 290 | 991 
*dBrooklyn Oliy PERNS uar| 100| 12,000,000) 12,000,000/83¢ 3 Q., Jan., 257 | 289 TERES lca oe 6,000.000| $,000,000]154 & B., J. & J. 410934! 10972 
Brooklyn, Queens Oo. & Sub. RR. xs 2,000,000 yt 34 X E 8 RET Toronto Street Ry. Co. —— YU, T 74| 10972 
Coney Island & Brooklyn RR... 2,000,000| 1,884. ov., — Aug 929 
Kings County Elevate eeere ee „ „46 *e.wj'*** 4,750,000 4,750, 22% % ces — 1 oe e 500 000 600 900 9995999599 550009090909 25 
Kings County Traction Co..........| 100 A "Y 1 X July 8 8 empnhis Stree Way O€o........... , , - 
Nassau Electric Railroad ....... ptd.|...... ,000, „000, 00 — 3 an 26. 
fAtlantic Avenue Railroad........ 2,000,000| 2,000, —hl— eereeees = en New Haven, Conn.- Aug 26 2,000,000| 2,000, 0006 % 8.. 8 
Brooklyn, B. & W. E. allroad... . 1, 000, 000 1,000, epa ipta p -- | [Feir Haven & WestvilleRR......... rtt 88 “1 Sept 89 | 41 
s asm EY 3 — 2 New Haven Street Railway Oo...... 1,250,000; 1,000,000/23¢ & A., July — - 
Buffalo N. Y.— Aug 26 New Haven & Oenterville.......... 1 req 800,000 .... 9 —ꝙ—: 72 — 
Buffalo & Niagara Falls Elec. Ry 1 1,250,000} 1, 50, 00000 — 7 m Winchester A venue RR............. 000,000 600,000! f f. q . 1:5 46 
. .... * * 9 
Buffalo Railway „ 100 6,000,000 5,870,500/]1 % Q. Dec. New Orleans, La.—Aug 26 stains TUA 5 š T 
"— Aug 26 Canal & Olaiborne RR. Oo.......... ` ’ July, .. — 
. 100| 8,000, 000 8, 000, 00 1 X Q., Feb. 45 7 New Orleans a Carrollton ER. sev: 1,200,000) 1,200,000) 1% & Q., Oct MB 158 
—UWWA— —— TT 1 , , i d 4 MEE : 102 105 ew rleans act on new oom. sre) tee] eee eee eee 28 
Columbus Street Railroad, pid... 00 1,500,000 1 500 000 New Orleans Traction Co new ptd. ^ 000.000 2000.000 8 AIINTTTTPTPM 102 103 
Charleston, S. C.— Aug 26 aCrescent City RR............. guar. 2.000.000 2:000. % 8., Jan., 2034| 26 
Charl oi R Oo 100 000 8 8 bNew Or. Oity & Lake RE....guar. . , 0 Y ,000 4 % 8., Jan., .. -- 
En GER . Gat et 50 100,000 , * . - ee Orleans Railroad ASESOR eA gabe 500,000 185,000 17 J., June, * 52 
terp ty . VO»... ecssos5.| 20 1,000,000 250,000 III -- sa St. Charles Street Railway..... 3 1,000,000 1,000,000 1 4 X. Oct., 564, 57 
Chicago, III.— Aug 26 New Vork-Aug 26: 
Chicago Olty Ry. Oo.................| 100| 12,000,000) 12,000,000/8 % Q., Dec. 81, 20 | ?10 |lGentralOrosstown RK... 600,000, — 600,000/2 . 
Ohicago & South Side R. T. RR. 100| 10,828,800| 10,828,800) ............ ee 22 oOhristopher & 10th Sts. RR..guar. 650,000} 650,000 1$ 4° Oct., 15 - 
Lake eet Elevated RR... 100| 10,000,000| 10,000,000) .......... j 124 13 Dry Dock, E. Brdw’y & Battery RR. 1,200,000 1. 200, 000 1 % A., Nov. 120 185 
Metropolitan West Side Eley. Ry...| 100 15,000,000 7,000,000} Feb 28 1900. 3: 3917 Metropolitan Street Ry. Coo | 45,000,000) 45,000,000 2^4 % C., Feb., 1901. 100% 16934 
Met. West Side Kl., pfd . 10) 15,000, 000 9,000,000) ............ 9774 10 eBleecker St. & Fulton F y. Ry.guar 900,000| 900,000 4 ^ A., July, 32 36 
North Chicago Street RR... 100 10, 000, 000 6,600,000/8 & Q., Jan. ae Broadway & Seventh Ave...guar. 2, 100, 000 2,100,000 200 % Q. 244 | 249 
North Ohicago City AR SN ks 100 500,000 249, 9000 "- 200 Do qQen-Lark,N. AN. Rivers RR. guar 1,800,000) 1. C0,000/244 % Q. 208 210 
South Chicago Ci ilway........| 100) 2,000,000) 1,608,200) ............ 108 | X Eighth Avenue RR............... 1,000,000) 1,.10,000) ............ (00 410 
West lee Bt. . Oo... "n 100 20,000,000 18,189,000 1 x Q., Feb. 100 100586 142d St. & Grand St. Ferry RR. guar 750,000 7. 8,000 174 x Q. 890 400 
Union Traction Ry.............com |....| 1,250,000| _ 624,900 17 11% || jNinth Avenue KR... .... . guar. 800, 00 — 8(0,000 pine. s 198 | 205 
Union Traction Co. .............pref.| 100| 2,000,000| 2,000,000/5 & 8. 60 61 kSixth Avenue RR... guar| 100 2,000,000) 2,000,000  ............ 200 | 205 
[Twenty-third St. R. R. Co..guar. 600,000| 6 x ,000 Y. Q. 400 | 4u 
Cincinnati, Ohio.—Aug 26: Second Avenue RR... 100 2,800,000 1,8 ,0002% Q., Jan, 212 | 215 
Oincinnati Inc. Plane R Third Avenue RRR... . 12,000,000} 10,0) 000 51.78 p. sh. Feb. 121 | 12 
Gin — fus Plans Ry. —— — 1,000,000 e 5 m - Unie N & St. Nich. Av yt nyt — "vend — 65 7544 
Cincinnati Newport & v. Bt. y. * 8 000 : alas P» nion ue e"ebDerrv y. — , , , [ITI 190 206 
iOincinnati Street Ry. Oo. . . . . 100) 18.000.000 14.600.000 10 & Feb Mxl15 Newark N. J. Aug 26 
& Ed 50 18, 000, 000 14,000, % Q., Jan. 12A% ew g 
Mt. Adams en Park Inc. Ry. 30 3/590,000| 4.200, 00014 & Q., Jan. 18 129 Consolidated Traction Co of N. J... 00 15,000,000 ^,000,000 8 er 
— Au 26: ort ersey lway Co. T1997 , * | ` , 29999792 0959099999 F 
ching ay) seg tle x ins 1,000,000/24 & Jan ea lw United Elec. Co. of New Jersey.. 100 504,000 504,000 1134 & 4. 28036 255 
Cleveland City Ry................... 100 81000 000 7,600,000 Jan. 102 |103 || Pitteburg, Pa.—Aug 26 | 
Cleveland El © Ry...............| 100 12,000,000| 12.000, 000 4 & Q., Oct., 83% 85% Allegheny Traction Coo 50} 500,000 TT — 28 
Detroit, Mich.— Aug 26: oOonsolidated Traction Co....com.| 50 15,000,000) 2%. Jan 27 = 
: Consolidated Traction Oo...... pfd.| 50| 9,478,850| 8%, Nov 8 59 
Detroit Citizens’ Street Ry.......... 100| 2,000,000} 1,250,000; ............ 100% pOentral Traction Oo............,..| 50) 1,500,000) 15$ Nov 59, 1814 
— bó. — a Isle By..........| 100| . . . 0.00% 16 150 qOitizens’ Traction 983 —— BO 8,000,000 1 75 A LA. 1275 
F s eee. e 250,000 , ———— r uquesn on 6 „ „ „„ „ „6%„6 50» , * 
Bebel El c Railway. "27949099001, . 1,000,000 1,000,000 —UU— ee 99999 see 15 sPitisburg Traction Co —— 2,500,000 8 ., Nov č- r 
Wyandotte & Detroit River Ry.... 100 250,000 200.000] 1. rre roro 100 | 110 Federal St. & Pleasant Valley Ry.. 1,400,000 1 X, July, $ 2 
Dayton O.-^ug 26 Pgh., Alle heny © Man. Trac. Co.... 3 2%, Aug. 27 x 
Oo Pittsourg & Birmingham Trac. Ry.. , ,000 1%, Oct. 4l 42% 
City Railway . com. 100| 1,500,000} 1,470,600 18 * Q. 140 |145 Pittsburg & West End Ràjyy 8,000,000 5% A., June 
Otty Railway Oo......... - pfd. 100 600,000 800, 000 1 % Q. 170 | .. [United Traction Co.................. oom. 17,000,000 J. & J. Na PAY 
People's Street Rallway......... . . 1,100.000 1,100,000) ............ 114 |115 United Traction Oo................... pre 8,000,000 J. & J. 18%4| . 18 
— ———— M 
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SUnlisted. 1 Exdiv 


e 
a The United ways & Electric Com ny Comprises In its ofganization the Balt more 
Oonsol:dated Railway Company, the Baltimoro Ony Passenger Hallway Oom 3 
lines of street railway operated by these com nies, and also the Central Rallway Co of 


been issued in the form of income bonds, 


y 
e Owned by Brooklyn Rapid Transit Company.’ _ 
d Leased to Brooklyn Helghta Railroad OD. which guarantees 10% on capital stock). 


P 'Uoallsted;* f Pul . POatetanding: TE-A Ss 

e ee to New Orleans Traction SA at 6 & on étocB; B 
: wel to New Orleana Traction Company at 8 & on stock.” z 
$6 t ito Oentral Orosstown Railroad at 8 % ou stock and intorest on bonds. 
[ p petas og the former Met. Trac. System, that corporation having become extinct 
5 to 28d Street Ry for 99 yearn; lease assigned to Metropolitan Street Ry. 

a to Houston, West Street & Pavonta Ferry—now Metropolitan Street Railway. 
9 based to Metropolitan Street Ry. at 8 % on stock until Oct. 1. 1897 : tbereaft r 9 X. 


e Btocz owned by Brooklyn Rapid Trausit Company; road operated b Brook:yn Hte. Co. ^ Leased to Metropolitan 8t 
Binck r owned b 7 Kings Gount , Traction Company; rond Jeased to Nassau Electric RB. Í presi A = Metropolitan Street Rai . om AD: d IS. at $215,000 per annum. 
i m. | Lease et. 8t. Ry. for 99 years from April w, 1892; 6 X first 5 8 ; 
$80 per share on outstanding capital paid - t T aD! gi 
ne „ ge epi È pa 3 by oon West Obicago 8t. BR. OG.; f Leased to Metropolitan Street Railway for $145,000 per annum.“ UT 


m Controlled by Third A venue Railroad by purchase. [ 
^ Dividends of 124 & yearly guaranteed by Consolidated Traction Company: 

.9 Oontrols by leasa the Alleg^ny, Cent., Oitizens’ Duquesne, Fort Pitt & Pitvb Traction: 
p Leased to Consolidated Traction Compauy for 8 & per annum on par value of stock. 
.q Leased to Fort Pitt Traction Com uy for 6 % on $8,000,000 capital stoe, — — 


r to Consolidated Traction Gem for 4 ital 
4 Leased to Consolidatéd Treoti on Compeny for 14 on capital ( stocks, 
8 A - ete t i E. e) 


Co 5 
¢ Controls by lease Chicago West ed sion Baliway, Chicago i Paesebger Ballway, and 


j 35 % per annum paid on outstandi ital ac — 
e eee 

o > 
000 stock guaranted by West Chi 7 vision Ead y Company; 526 op §1,000,- 


B 
s Cincinnati Bt, Beljway purchased iho Mi. A. & dea Path ong. 
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PASSENGER RAILWAYS. TELEPHONE AND TELEGRAPH COO. 


New Bedford Mass.- Aug 26 


Union Street Rail way (o 


N ;rtbampton, Mass- Aug ?6 


Northampton Street Rv ...... à 


Omeha, Neb.- Aug ?6 
Omaha Street Ry... . 


Paterson N.J.- Aug 2 
Paterson Ry. Co. 


Providence, R. ].- Avg 26 
United Traction & Electric Oo ..... 


Philadelphia.- Aug 26 
Deere y e hte tm 
Bache Man. & Fairm’t..6 X pid. 


Cnion Traction Co............81774 pd 
electric Traction Veg ot ik 
erai ord & Southwar Pas. R 
high Avenue Ry. Co..... gebe 
[gren ide & South Street Ry... 

d&econd & Third Streets Ry... 
‘Feople’s Traction Oo cacevaces LIT 
gGermantown Passenger Ry. 
reen & Ooates Passenger Ry. 
eople's Passenger Ry....com. 

eo 


if elphia Traction OOo 
Catherine & Bainbridge b. . . 
iQontinental Pass. Rx. --guar.. 

Empire Passenger Ky. CO < 
Philadelphia City Pass. Ry. . . 
jPhiladelphia & Gray's Fy. ER.. 
pidge Avenue Passcnger Hy... 

it bliadelphbia & Dart, Hy.guar. 
flith & 191b Sts. Pass. Ey. guar... 

#Thirteenth & 15th Sts. Fass. Ky. 

íU nion Passenger uA Co... — * 

West Philadelphia Pass. KV. 


Rochester. N. V. - Aug 26 
Rochester Railway OOo 


Reading, P&.- Avg 20 


jmeading Troeon Q^ "PS PEN 
ty Passenger Ry . i» 
m Reading Electric Hy...... 3 


St. Louis Mo.- Aug 26: 

Fourth Street & Arsenal Ky........ 
Jefferson Avenue Ry. Co 
L ndell Rx... 606 dant dee es 


nal Railway Co 
"s Avenue & Fair Grounds.... 


Oitisens’ RR. — 936350*2n„„»ẽ?n 37 


People’s KK. OOo. sees nm 


. nion Depot RR... cn 
San Francisco, C&1.- Avg 

{fornia St. Cable KK,,.....-..+..- 
er? ma Park & Ocean RR... 
Market Street R . 
presidio & Ferries KH.... ea 


seranton F8 -Aug 29 

ranton Railway Co 
hé aes n & Oarbondale Trac. Oo.. 
m Screnton & Pittston Traction Oo.. 


Spie held III.— Aug 26 


Boringfield Consolidated Hy ..... — 
Springfield O.—Aug 26 
opringfield Street Ry. — —u [III 


springfield, Mass.—Aug 26 
Springfield Street R 


Toronto Canada.—Aug 26 


ronto Street SWB Veen ad's 
. — Street Railway Co....... 


washington, D.C.— Aug 2 


Belt R .Co 2 2 * 699*⁵! :e ˖«4 "^nm 
Oapital Traction Co 
@o umbia Ry. Co ence tenn 252 2 2 „„ „ eee 
Eockington & Soldiers’ Home Ry 

rgetown & Tenaliytown Ry..... 
Metropolitan KR. Oo...... ......... 


Worcester, Mass.-Aug 26 
Worcester Traction Oo........com. 
Worcester Traction Co. . 6 % pid. 
Worcester & Suburban Street Ry... 
iWilkeebarre, Pa.— Aug 26 
Wikes arı & WyomingVal Trac .. 


* Unlisted, 8 Paid in. D 
a Leased to Hestonville, Man & Fairmount Passenger Ky.for6 X on stock pet um 
b Oonsolidation Electric, People’s and Philadelphia Traction éompaniek: gi 
cha’ ges and all indebtedness of constituent and leased companies assumed by Union 


Traction Company. 


c Practically all shares owned by Union Traction Compan 
d Lease to Frankford & Southwark Passenger R 
e Leased to Electric Traction Company. 
f Controlled by Frankford & Sonthwark Passenger Railway; 
g Leased to People's Passenger Railway at $5 per share.” 
h Majority of stock owned by People's Traction Company. 
í Leased to "nion Traction Company. 
Loue med c: UH WOOD Company; 157 x 
Leased to United Traction Oompanyat &;reptal of $10,000 per annum in 18 
© a. 820,000 1n 1899-1900 and $30 000 per annum y per annus fo 1006-76 
dec'ared as a dividend semi-annually, 
k Dividend of 10 % guaranteed by Reading Traction Company; 
l Dividend of 6 % guaranteed by Reading Traction Company. 
m Leased and operated by the Scranton Bailway Oo., fo 


- 
- 


om 
- 


— 


— 


- 


- 
+ 


8888 
3 


8388 


- 
- 


4sha'eA—Apr. (#0 | 451 [American Dist. Teleg. (Phila.)..... xQ 26 |87 

—]—W— —＋3＋*ũ — — Bell Tele h. Co. (of „ nada.. — — * B. 188 oo 
p 800 esapeake & Potomac Telep. Oo.. EA 8 eee 67 | 70 
1076 Chicago Telephone Coo. 1 — 200 |210 
16,000,000 e Central Dist Prig & Telg.Co.(Pgh.). eave 148 | 150 
800 Empire & Boy Mates Telegraph Gail ial) specs "n 75 | 76 

000 Hudson River Telephone Oo.......| 109, 2,000,000 120 |125 

740 mat “ss Northwestern Telegraph Co..guar| 60) 2,500,000 Q 122 [126 
277,402] ............ Ts Providence (R. I.) Teleph. 1 aude 96 | 97 

X . 8h. ef uthern New Eng. Teleph. Oo.. | 100) 8,000,000 — oo | ov 


AP ES Passenger Ry. . . pfd. , 
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2383832: S8888888888888 
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Boston, Mass.-— Ang 26 
American Te K Tel Oo.. 


Erie 2 & Telephone Oo.... "DR 
New England Telephone Co 


New YOPK.-Auz 26 

American Fe rag & Uable Oo... 
ntral & South Am. Teleg. Oo..... 

mmercíal Oable Oo..............| 1 


aan 
- 


- 


Bw ope 
28 


*Sout'n & Atlantic Telg. Oo.guar.5 & 

Oommerc!3! Union Telegraph Oo... 
estern Union Tele p (0^ P 

Div. guar. by P 1 Teleg. Oo. 


Miscellaneous. Aug 26 


$8 share Q. - 


— smo, ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 
* TTTTTIILILidddd 1 208 ———————————— — V ——— Tc neant 
— Hie 5 222 jus 100 "d Boston, Mass.—Aug 26 
000| 420,000 $12 share, Ju 8874| 809 i Wayae. DAR: re eem pts: ET 888 ry ns 1s 
200, u , ooo — . ayne ec . . E ries E LI s... eee eee s... 
250, n B. Tels. , ee -- General Electric Co [old com 40,000,000 80,440,000 2 * Q., Aug., 1898. .. E 
000; [885,000 sh. A., July, 300 we General Electric Oo. [(new PS 18,276,000| 18,276,000 2% Q., July, 1901 |26(34 265 
000| 900, 000 59. 80 shre, July 240 = ||T.-H. Elec. CO. -T. Secur., Series C. sevens A — 22 
000| 4750,000\g10 sbare,July ' . | 268 [Westinghouse Elec. & Mig. Co. co. 50) ...... 46,700  .... 70 |7 
Westinghouse El. & M’g. Oo. ptd. 4,000,000| 8,996,058/154 % Q., 78%) 79 
Westinghouse El. & (g. Oo. righ 11,000,000| 8,195,126)  ...... 1| 1% 
000| 5,000, — posta New YOPk.—-^ug 26 
Edison Elec. ng Oo., New York.. 9.188.000! 7.988.000 À 119 120 
Edison Elec. Ill'g Oo., Brooklyn.. 000, 000.000 1 Oct es yrs 
000| 1,000, Edison Ore Milling Co. — ene * * ** 7 1 
000) 850, Eleetric Vehicle Oo... „ Od) edet "oss cds 
000, 11,000, General Electric Oo. [old|....com. 40,000,009| 80,480,000/2 * Q., Aug., 1898. | .. | .. 
Genera! Electric Oo. [new].... “ 18, 78,000 18,276,000 2 % Q., July, 1901 
00 150 Interior Conduit & Insulation Oo... 1.000, 000 1,000,000} .... i a 
000 200. | Kings Oo, El. L. & P. Co 500,000| 2, 500, ö 00 A. & O. uo | 195 
— aon Pittsburg, Pa- Aug 26 
479, \llegheny Oounty Light oo 500,000} $500,000 J. & J. 1 
2 12 Kast End Electric Light Oo......... 800,000} 800,000 Q z ra m 
000| 2,000, Philadelphia, Pa.—Ang 20 
ce 2,800, Edison Electric Light Oo..... ..... 2,000,000 — pes 144 
000 800, — *Klectric Storage Battery Co. com. 8,500,000 381 este à T 80 
500,000. U.. *Electric Storage Battery Oo.. 5 5 5,000,000 VR Nn vu 16 80 
— 1,000 : Northern Elec. Light & Power Oo.. 550,000 550,000  .... 1 18 18 
000 n Southern Elec, Light & Power Oo.. 187,500 187,500 P B0 L 
Miscellanoeus.- Aug 26 
Bridgeport (Conn.) Elec. Lt. Oo.... 800,000 sec eee 47 48 
— 600, Mimionri-Ibdison (St. Louls)....com. essses | «cc 20 21 
000 875 Eddy Electric 5 —[ᷣ„— 2 448 ...... 4 T 9 10 
90 18109 Hartford (Conn.) Elec, Light Co 850,000) ...... 9885 190 | 191 
880, 00% ... Hartford (Conn.) Lt. & Power Co.. 178,000 pees 9 | 10 
New Haven * ET) p Det 100,000} ...... E 9o 
Narragansett (Prov., ec 1,200,000] ...... 13 N Q., Oct., 93 01 
— 2,500 16% Rhode Island Elec. Protec. OOo. 100) ...... | ...... . = iis | 120 
000 oye seessstsoess seoses m Royal Elec. Co. (Montreal).......... 1,929,000 AD iX Q 1/20 251 
1,060, — e y = Toronto (Canada) Elec. Light Co... 1,085,000| 1,088,000 14 N. Y 135 | 189 
Thomson-Houston Welding Oo....... N . 6 15 ». | 100 
150,000 Woonsocket (R. I.) Klectric Oo..... 1 — A me 105 | 106 
z BRE * tOn Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
to $20,837,500, of wees Poe ie PORA anes ape 200 se ; f Ex div. 
E Recently acquir e son Illuminating Oo. of Broo and its constituent com- 
Boston Mass. Aug 20 
000) 6,000,000 154 * 8. 109%) 110% American Electric Heating Oo......... 60 10,000,000 oo 
000) 4,000,000 re? 8. 279 |280 [Street Ry. & Illu'g Properties. . pid 100 4,500,000 cm 
United Electric Securities Oo... pid. 2 lo 
000, 600,000] . . - on 
T 2 "v3 eg sh, Oct 103%| 103% |New Y OPK.—^ug 26 
000} 852,000 ꝶmü 8$ | 40 dated Electric Storage Oo. 
000 200 000 Ma 29 21 Oonsol! a © K „„ E 13 
000 „ Safety Oar Heating & Lighting CO. - 100 
000 188,900 25 & Q. ec Wodbinsion Pump Oo........ com. ,500, y — 
Worthington Pump Oo......- ---pid 000, lis 114 
000| 8. 000, 00 . . 8"4| 3$ |Pntladelphia Pa.—Aug 26 
00 2,000,000 8 x B., Feb., 107 108 Electro Pneumatic Trans. Oo ...... 500. 
00% — 542,500) 434 X, ; 85 |United Gas Improvement Co..scrip. 660 fo * 12 
8 * T . 500, 000 20% 21% 
„ l||Welsbach Commercial Oo...... p 500,000 
000| 5,000,000! 15, Jav., W ! 26 Velebach Licht Oo ae 4 ult 
Welsbach Light Oo., Canada " 500, 1 Be 
| Outstanding. ? Ex-div. Pittsburg, Pa.—Aug %6: 
Osrborundum Mfg. Co.. 200,000 5 
Standard Underground Oable Oo. .. ,000,000 294 1227 
Miscellaneous.—Aug 25 
y. Barney & Smith Oar Co .. com. — 20 | 25 
y. assumed by Electrie Traction Co. Barney & Smith Oar CO.. . pid. PETS 120 [139 
Billings & Spencer Co............... esca 8 |... 
'onsol. Oar Heating Oo............. ,000 54 | 56r 
r ta chet cael JURA > d5cccoscs 105 | 109 
Prati & Whitney Oo........... oom. 10 os | 2c 
Pratt & Whitney Oo............pfd| 100 85 | 90 
5 83 T — Em - — 
WIIlw = eres ee p 1 ^b 
thereafter, payable semi-annually, rental || halts Belting 00. .. $00,000 se | 
um Obarles Oar Go —— tt sasare FO Ree — c — Rè LI] 


United. 


W Digitized by oogle 


AUGUST 28, 1901.) 


— eee tee 


— 
— — 


Albany N.Y. 


Dats of Quotation- Aug 26, 1901 
The Albany Ry. O0 .Oons. mig. 6s 
Albany Ry. OO... . . Gen. mig. 5e. 
Watervielt Turnpike & RR. Ist mtg. 6s 
Watervleit Turnpike & RR. ad mig. 6s. 
Olty Railway Co.. . . 18d 5s 


. by Albany Ry. Oo. 
Terindpal "and interest guar by 
A y By. Oo. 
Baltimore Md. 


Date of Quotation—Aug 26 1901 


United Electric Ry. Co...lst mig. g. 4s 
" s eS Income 4s. 
Baltimore Olty Pass. Ry..1st mig. g. 5s. 
Baltimore Traction Oo......1st mig. 5s. 
timore Trac. Oo. Exten. & ae g. 6a, 
Bal. Trac. Oo. No. Balto div. Ist mtg. g. 5s 
Bal. Trac. Oo. Coll. Trust, Ist mtg. (m ba. 
Baltimore Traction Co. Gonvertib e 5a. 
tral Pass. Ry. Oo.........1st mig. 68. 
+Oentral Pass. Ry. Oo..Oons. mig. g. 58. 
px d & Suburban Ry. — * „lsb mig. g 5s. 
e Roland Rlev., LEO HEVEEER CO mig. ba. 


— of — ge tags 8 above 
compan mar ave been as- 
sumed by the United Railways & Elec- 
trie Company. 
Boston Mass. 
Date of Quotation—Aug 26. 1901. 


481,674,000 1n escrow to retire outstand- 
ng bonds of absorbed compani 


Charleston S. C. 
Bate os Quotation— Aug 26, 1901. 
terprise Street RR-.......1st * 58. 
[Gharleston Oliy 8 6s. 
fOontrolled by Charleston Bt. 


Ry. Oo. 
Chicago Ul. 


Date of Quotation—Aug 26, 1901. 


Ohbicago — au ABO 4 
ä he aaa re ns 


Passenger Ry...Cons. mig. 88. 
& So. Side R. T. . Ist mig. g. 5s. 
cago & So. Side R. T..... . 44s. 
West Div. Ry... . Ist mtg 4s, 
— Elevated Ist mig. g. 5s. 
Metrop. 
orth Chicago t. RR... 1st mig. 5s. 
— 81. RR....Oert. indeb. 66. 
„„ „„ „ „Ist mig. 5a. 
Went 8t. RR...:....Deben. 6s... 
West Chicago Bt. RR. . Con. mig. g. Sa. 
IW. Ohieago St. RR. Tunnel ..1st mig. 5e. 
Redeemable at option on 60 da. notice. 
greased debt assumed by Chicago W. 
v. 


Ey. Oo., controlling interest of 
which is owned by W. Ohicago St. RR. 


rjsbis fo call afer Oot. 1, 189, ai 
and in’ 


terest. 
Assumed by W. Ohi. RR. Oo., lessee 
tint. guar. by W. Ohicago Bt. ER, Oo " 


Cincinnati O. 
Date of Quotation— Aug ? 6 1901. 


Cin. & Oov.Bt. Ry. 1st Con. mig. g.5s 
= aye ate & Eden Pk In..1st mo de. 
t. Adams & Eden P'k In. . . Ist ve p 
3 Adams & Eden P'k Inc. Cons. mig. 56 
8o. Cov. & Oin. gt. R "9 lsst mig. 88. 
o. Oov. & Oin. Bt. Rx. . . . --2d mig. 6s. 
Assumed by the Oinein. St. Ry. Oo. 
000 reserved to retire lst mig. bds. 


Cleveland O. 


Date of Quotation— Aug 26, 1901, 
Brooklyn Street RR. Oo......18$ mig. 6s. 
Gin. New t & Gor. Si. Ry- One. mtg. be 

e Ry....1st. mig. 58. 
2 d Electric y. Oo. lst mig. g. 5s. 
Columbus (O.) Cent. Ry. Ist mig. g.5e. 
Rant Cleveland RE.......... lst mig. 5s. 
Ft. Wayne (Ind.) Elec. Ry. Ist mig. g. 8e. 
O.) Street Ry........ lst mig. 68. 
[81. Ry. Oo., Grand ids...1st mig. 5s. 
—— —€— bouds of 
bsor com es, mar a. 
1 {interest guar. by Oons. St. Hy. Oo. 
Detroit, Mich. 
Date of Quetation— Aug 26, 1901 

Cltisens’ St. Rx. . Ist mtg. 5s. 
La an t. Isle Ry.. AT mig. 2 
owe „„ et eeae m . . 

— to retire bon a 
Ry. and Grand River 81. Ky. 


New Haven Conn. 
Tate of Quetation— Aug 26 1401 


New Haven St Ry. . . Ist mtg. g. 5s... 
New Haven, Edgewood Div., Jst mtg. 5s. 
Winchester Avenue RR., 1st mtg. g. 5s.. 
Winchester Avenue RR..... Deben bs, 
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Unlisted 


PASSENGER RAILWAY. 


RARE. i“ 2 


New Orleans La. 
Dete of Quotation— Aug 26 1901. 


| B 
i 


2 
EEEE 
— 
38838 


leans Oity RR. Co. “s 1st mig. bonds. 
1990,000 outstanding. 
New Yorr. 
MR Date of Quotation— Aug 26 1901. 
ntic Ave. (Brook ....Lmp. g. 
Atlantic Av. ( nri a E g ad 58. 
tAtlantic Av. 2 Cons. mtg. 5a. 


822 


Omm niam 
dL - b 
88888. 


3888838 
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3888888 


nee Id 5a. 
Bleecker St. & Fult’n Fer'y RR ist mig 0 


E 


Cent P’k, N. & E. R. RR.1st cons. mig. 18. 1200. 
Central Orosstown RR....... Isi — 48. 200, 
Coney Island & Brooklyn RR. 1st mtg.5e 1 roy 
2 k. N. Bd'y & Bat’y R.gen.mitg.g.5e 100 


— 
8 


Dry Dock, E. Bd’ 
tae a ae vane ? e| ^ 
„Man. t. Nich. Av.. Ist mig. 6s. 
42d St., Man. & St. N. Av..2d mtg. — 
Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5a. 
Metropolitan 81 Ry OO. . g. m. cl. tr. g. 5s 
nd Avenue Ry..Gen. cons. mig. 
Second Avenue Ry)... Deb. 
Steinway Ry. (L. I.).... 
South Ferry RE. Oo..........1 
dede ie ome vro 4e 
enty-third Street «++... 1st mtg. 
Twenty-thir a Street BY. 2 Deb. 


Union (Hucklebe sU , 
if Westchester Electric ER... 1st mis: be. 
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88388888888 
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ry, $80,000. 
1 Guar. by Union Ry. Oo. 
Toronto Canada. 
Date oj Quotation— Aug 26 1901 
Montreal St. Ry.....................181 mig. 5e. 
Toronto St, Ry. .. . 1st mig. g. 43a. 


1985,000 per m. single track authorized. 
9600,000 in escrow to retire 6s due in 1901. 


Philadelphia. 
Date of Quotation—Aug 29, 1901 


"E REM 
ifs freasu 


- .- 


850,000 
2 
st mtg. 6a ’ 
Lombard & So. St. Pass. Ry. . Ist a5 es| 150,000 
People’s Pass. Ry...................18$ mig. 7s 250,000 
People’s F ASA. —— 333 ** mig. 5a 500,000 
People's Pass. Ry. . . ns. mig. 5a 1,125,000 
People’s Pass. Ry. Stk. tra. cert. g. 4s 5,698,210 
Phila. City Passenger Ry. lst mtg. 5s 200,000 
Philadelphia Trac. Co.. Goll. tr. g. 4s.| 1,800,000 
Thirteenth & 15th St. By.......1sd mig. Te. Apu 
nion Passenger Ey...............18$ mtg, 5a. ’ 
Union Traction IASON ol. aa 29,785,000 
nd Passenger By....... gt mtg. Te.“ 
West Phila. Pass. Ry. .. I {3 66. 250,000 
West. Phila. Pass. By............2d mig. 5s.| 750,000 


2 The trust certificates were issued to 
pay for the shares of the Electric and 
ple’s Traction lines purchased, 


Pittsburg. Pa. 
Date of Quotation— Aug 26 1901 


Birmingham, Knox & Allentown......68. 500,000 
Central on Oo........ Ist mig. 5s. 875,000 
Oitisens’ Traction CO. . lst mtg. 58. 1,250,000 
Duquesne Traction CO. lsi mtg. 5a 1,500,000 
*Fed’! St. & Pleas. Val. Jack's Run.....5s. 50,000 
Fed’! St. & Pleasant Valley.......Oons. 5s,| 1,250,000 
Millvale, Etna & Sharpsburg.............. 56. 750,000 
Pittsburg, Crafton & Mansfeld. 5s.| 250,000 
Pittsburg Traction CO. lst mtg. 5s. 750,000 
Pittsburg & Birmingham. Ist mtg. 5s. 1,500,000 
Pittsburg & West End. . lst mig. 56. , 500,000 
Pr h., Allegh, & Manch.....Gen. mig. 5s,| 1:000,000 
Second Ave. Traction 9889. 2.500.200 
Sub. Rapid Transit Railway G0. 6. 900,000 
Providence R. I. 
Date of Cuotation— Aug 26 1901 
Newport Street By...... . Coupon 5s 50,000 
United Trac. & Elec. Co....1s1 mtg. g. 5s 9,000,000 
St. Louis. 
Date of Quotation—Aug 26, 1901, 
Baden & 81. Louis RR. Ist mig. 5s 250,090 


Citizens’ Railway Oo......let mig. bs 


Oass Ave. & Fair Gds Ry...... lst mtg. 5a | 1,818,000 
Somp. His. Un. De. & Mer. Ter. | 
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ELECTRICITY. 


PASSENGER RAILWAY. 


St. Lau! s. 
Date o Quotation Aug 26 1901, 


Jefferson Avenue y... Int mig. Ss. 
Lindell R e Or le p Be 
Missouri . Oo.... $9**9909*2^:9*00990000990009 
ound City BE. 0 . eee |) | mtg. 6a. 
eople's RR. Oo............—......18$ mtg. 6s. 
ireo le’s BR. Qo........ o oo... DA 
eopie's BB. Oo. . . .. Cons. mtg. 6e. 
St. Louis & E. St. L. Hlectric..lst mtg. 6». 
Bt. Louis BR. OO iivccccaccccsencecsess 180 mtg. De. 
81. Louis & Sub. Ny... . . . Id mtg. g. 58. 
Louis & Sub. Ry................Inoome be. 
Hsouthern II o Ry. Cons. mtg. 6s. 
{Taylor Avenue 8t. By......1st mtg. g. 6e. 
Union Depot EE. Co....1st cons. mtg. 6e. 
Union Depot RR. Oo.........Oons. mtg. 6s. 
ntrolled by St. Louis RR. Oo. 
Oontrolled by Union Depot ER. Oo. 
Controlled by Lindell Oo. 
$200,000 in escrow to retire 1st & 3d 
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000 in escrow. 
000 in escrow to retire lst mig. 


san Francisco Cal. 


Date of Quotation— Aug 1901. 
Oali fornia St. Oable BB.....ist mtg. g. 5e. 
f Ferries & Cliff House B. . Ist mtg. 6s. 
Geary St., Park & Ocean BR..1st. mtg. ts. 
Market St. Oable Ry. Oo.....15$ mtg. g. ôs. 
[erre By. OO. e e ee eee 18% mtg. 
Omnibus Cable Oo...............18$ mtg. 6s. 
= & Cliff House BRB... . . Ist mtg. 6e. 


vas. 


pt 
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282288 


- a 


Park & Ocean RR... . .. . IU mtg. 6e. 

Powell &8. Ry. . . 0 . 188 mtg. 6a. 
utter St. By. OOo. EM mtg. 2 Se. 
+Oontrolled by Market 8t. By. Oo. 


Washingtcn D.C. 

Date of Quotation— Aug 26 1901 
Belt By. Oo 922. DON B mig be, 
Columbia By. . . ... f mbg. 68, 
Eckington & Soldiers’ Homa. '~ mtg. 6e, 
Metropolitan RE. Oo.....Coll. tr. cons. 6s, 

1660, 000 in escrow to retire 1st mtg-bds, 


Miscellaneous. 

Date oj Quotation- Aug 26, 1991 
Brid rt Traction OO. let mtg. 6s. 
Buffalo (N. Y. BT: Co...... Cons. mtg. 5s. 
t 'tizens! St. R. ( Xe eg cons.m.5s 
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Bt. Paul Oi Ry. o eee. COD. g. Se. 
8. Paul City Ry... . . 20000000: DOD. g. 6a. 


781,000,000 in escrow to retire Ist and 


d míg. 
,000 in treasury. Bonds guar. by 


Oo 
. C. 8i. RR. Go. 
$87,0001n treasury. 
i 000 res ved to redecm prior liens. 
48620, 000 in escrow. 
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ELEOTRIO LIGHT AND ELEOTRIOAL MFG. OOS 


Boston, Mass. 
Date of Quotation— Aug 26, 1901. 


Wniisted (Wominal, 


Delaware Gas Lt. Co... . . Ist m. 5s, g. 800,000 800,000 |...... J. & J. 106 108 
Edison Elec. Illuminating Oo., Boston. . 2,026,000 |  ...... Quar. 157 er 
General Electric Oo.. gold coup, deb. 58..| 10,000,000 | 8,760,000 |1922| ......... 116 9 
Pittsburg Pa 
Date of Quotation— Aug 26. 1901 
Allegheny County Lig Lt CO... . . . .. .. ÖB. „000 22. (1911) J. & J. 110 8 
Westinghouse Elec. & Mtg. Oo. Sori p ôs. 195,670 — — M. 48. "o 
Miscellaneous.—(Aug 26 190 1.) 
E dison El. lg. Oo. (N. York) lst m.5s..| 4,812,000 | 4,812,000 1910 109 | ...... 
Edison El. Illg. Co. (N. Y.) con. m. g. 58. | 15,000,000 2,188,000 19300 A 
Edison Elec. Hig. Oo. Veron LI) Medea 6,000,000 5,000,000 19400 12276 17A 
Edlson Electric Light (Philadeiphia)..| 2,000,000 vases. fees (posse UM, prie 
Kings Co. El. Lt. & Pow. Co. Ist mtg. 58. 2,500,000 eve... |[1987| A. & O. 100 105 
Kings Oo. El. Lt. & Po. Co. pur. money 68 5,176,000 . 1997 A & O. 120 122 
Milwaukee El. Ry & Lt. Co. lat con. g. 5s.| 8,000,000 „ F. & A. 1025 ...... 
United Elec. Light & Power Oo(N. F.) .. 5,000, Oo) „ wits esse 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 

Date of Quotation—Aug 26 1301. 100% 101 
American Bell Telephone. . . . . 48. 1908 F. & 4. pees 
Northwestern Telegraph Oo................ 18. m—— — = — wx T wesss 
N.Y.& N. J. Telep & Telg Oo. gen.mtg.5s eost hs b 114 115 
Chesapeake & Potomac Teleph. Co. . . 58. e ...... |191] J. & D.] 108 106 

ALLIED INDUSTRIES. 
Miscellaneous. 

Date 0J; Quotation—Aug 26 1901 
American Electrie Heating............ s 800,000 | 820,000 sen sws 
Armington & Sims Engine Co 0000.0 %,, 00. eaevece „%% 9*9 | eevese f 
Barrney & Smith Oar OO. . 08. S 60e 106 107 
COarborumdum Mfg CO. . 2 „ „ „ede DB. Go de aiok 0% 6666 „ „ 6 
Worthington Pump OO ONU M 8 76,000 1 197 


a 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 16§@16jc.; Lake, 16%@l’c.; 
casting, 16!2(2103(c. 
The New York and Queens Electric Light and Power Company bas increased 


the rumber of its directors from 7 to 9. 


The receipts of the National Carbon Company, so far in the fiscal year, show 
nearly 3 per cent. earned on the common stock. 


July earnings of the Electric Company of America are reported as showing 
an increase of 20 per cent. over the same month last year. 


The annual meeting of the Philadelphia Union Traction Company will be held 
September 18. Books close August 23 and reopen September 19. 


There is a persistent rumor that the Metropolitan and South Side Elevated 
Railroad Companies of Chicago will be consolidated within a brief period. 


Net receipts of the Philadelphia Electric Company for thesix months ended 
June 30, 1901, it is said, show an increase of about $50,000 to $60,000. 

The Everett-Moore syndicate is trying to buy the Wheeling (W. Va.) Trac- 
tion Company, offering nearly 150. The company has good Ohio connections. 


The Edison Electric Company of Los Angeles, Cal., has bougktthe California 
Power Company and combined with the Power Development Company of Bakert- 
field, Cal. 

Philadelphia Union Traction got up to its highest figures on Monday since 
the scare over the franchises recently granted to the Foerderer syndicate, opening 
at 29 and closing at 30! ;. 


The St. Lawrence International Electric Company, of Alexandria Bay, N. V, 
has certified to the Secretary of State that its capital stock has been increased 
from $40,000 to $250,000. 

The receipts of the Toronto (Ont.) Electric Street Railway for last month 
were $150,020, of which the city gets $15,020. Forthe same month, four years 
ago, the receipts were $103,670. 

A large consumer of copper is quoted as saying that ‘‘this is the banner year 
for the consumption of copper in the United States. It is easily 33 M; per cent. 
larger than in any previous year." 


Chicago Union Traction officials declare that theshowing made for the first half 
of the current month indicates that the gross earnings for August will show an in- 
crease of $6,000 over those for the like period last year. 


The Twin City Rapid Transit stock is active and strong in Toronto. 
of the stock say it will cross Toronto Railway stock, which now sells at 111. 
tention is called to the fact that both issues get the sane dividend. 


The United Railways Company of Baltimore gives & notice to the holders of 
the Baltimore Traction extension and improvement 10 year 6 per cent. bouds that 
these bonds will be paid September 1 at the office of the Mercantile Trust and De- 
posit Company. 

The following are quotations for some of the industrial stocks not quoted else- 
where: Electrical Lead Reduction, 114(gli$; Electric Boat, 19(222; Electric 
Vehicle, 5%½ 7; Tel. & Tel. Company of America (full paid), 395; Electric 
Company of America, 714 7; National Carbon, 1714 1734. 

The Chicago Telephone Company has declared the regular quarterly dividend 
of 3 per cent., payable October 9. Books close September 36 and reopen October 
9. Stockholders of record September 26 will have the privilege of buying on Oc- 
tober 9 at par pro rata to their present holdings of stock $1,000,000 of the new stock 
to be issued. 


The Schenectady Railway Company, controlling the entire railway and elec- 
tric ligt: ting business in Schenectady, N. X., all of whose stock is owned by the 
General Electric Company, has built a double-track extension to Albany and has 
in course of construction a lineto Troy. Other extensions are also in contempla- 
tion, which, with those mentioned, will make a property of considerabla magni- 
tude. Funds for the extensions are to be provided by an issue of $1,250,000 first 
mortgage bonds, which have been sold to Messrs. N. W. Harris & Co., bankers 
of tnis city. 

The motion to make William G. E. See permanent receiver for the General 
Carriage Company of New York came up before Vice-Chancellor Stevenson at 
Jersey City Monday, but was laid over uutil Tuesday, September 3, on the appli- 
cation of Counselor Stebbins, who represented a creditor. Peter Bentley, counsel 
for the creditors, asked that Orlando Thomas, treasurer of the company, be made 
the permanent receiver instead of Mr. See. Charles L. Corbin, counsel for the 
company, said he had no objections, but Mr. Stebbins said he wished time to con- 
sult his clients. The principal business of the company was the manufacture of 
electric vehicles. 


During the past two wecks the stock of the Amalgamated Copper Company has 
advanced steadily on the New York Stock Exchange from 109 to 121. This is at- 
tributed in many financial quarters to rumors of a comprehensive combination of 
the copper producing interests of the United States. There would seem, however, 
to be no good authority for the rumor and some other cause will therefore prob- 
ably have to be sought for to account for the rise. Referring to the rumor of a 
consolidation a well known independent copper man is reported as saying: "I 
only hope that the rumor is true that there is to be a copper combination. 1t will 
mean much easier sailing for us. Thereis strength enough outside of the com- 
panies, that are supposed to enter the deal, to make the situation interesting for 
them and they certainly cannot buy up all the copper producers of the world, 
especially as the field is growing so rapidly. The market is more adapted to 
smaller concerns and such a combination as is proposed could not last out a long, 
du! wet T certainly do not expect to see the company ever materialize,” 
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EDITORIAL NOTES. 


The road leading to in- 


The Telephone, dependent telephony in 
Telegraph and New York City would 
Cable Company seem to be as rough a 
of America one to travel as that re- 
to be Sold puted leading to Jordan. 


During the past two 
years the Knickerbocker Telephone, Company 
which is controlled by the Telephone, Tele- 
graph and Cable Company of America, has 
been gradually gaining a foothold on the out- 
skirts of the metropolis, and just as the public 
began to congratulate itself that telephone 
competition for this city was in sight the 
announcement is suddenly made that the 
Telephone, Telegraph and Cable Company of 
America, which was incorporated with a 
capital of 330,000,000 under the laws of New 
Jersey on November 9, 1899, is about to be 
sold for $2,000,000 to Mr. C. W. Morse, of the 
Garfield National Bank. 

Inacircular letter to the stockholders of 
the company President Thomas says: 

The Board of Directors of this company are 
in receipt of a proposition from Mr. C. W. 
Morse, of New York, to purchase from each 
stockholder allof his holdings at 50 per cent. 
of the actual amount that each one has paid 
in, This purchase is conditional upon at least 
two-thirds of the total number of shares 
issued and outstanding being delivered to the 
City Trust Company of New York, No. 36 Wall 
Street, New York City, on or before September 
JO, 1901. 

Stockholders desiring to avail themselves of 
this offer should forward their stock at once. 
This stock will be held by the City Trust Com- 
pany of New York pending an examination of 
the affairs of the company and also pending a 
verification of the assets of the company, con- 
sisting principally of stocks and bonds owned 
in other corporations. 

"As goon as this examination has been 
completed, payment will be made in cash for 
the stock so deposited. The Board of Direc- 
tors, realizing the necessity of expending a very 


large amount of money to put the company in 


operation, and a large number of stockholders 
not being willing to advance additional funds, 
recommend to you the acceptance of the above 
proposition.” 

As will be seen by the circular there is evi- 
dently a lack of funds to carry out the pro- 


posed plans. At the present time the Tele- 
phone, Telegraph and Cable Company of 
America at an expenditure of $9,000,000 has 
arranged for the building of trunk lines be- 
tween this city and Boston, which will probably 
be ready for use at the end of a year or two. 
Since the offer of Mr. Morse, which was made 
about ten days ago, the boards of directors of 
the various subsidiary companies of the Tele- 
phone, Telegraph and Cable Company of 
America have held meetings and approved of 
his proposition. Last week the directors of 
the present organization were brought together 
with the result that the circular, as quoted 
above, followed. 

There have been three assessments called 
for on the subscribers to the stock of the 
Telephone, Telegraph and Cable Company of 
America, each of which was for $5. Some of 
the stockholders have not, thus far, made 
any payment on the second and third assess- 
ments. The amount thus far paid in is about 
$4,000,000, and it is half of this that Mr. Morse 
now proposes to pay, provided he can obtain 
all or two-thirds of the entire stock issue. 
Another proviso is that the assets of the com- 
pany, after an investigation, will turn out to 
be as has been represented to him. 

Referring to the subject Mr. Morse is re- 
ported as saying: 

“It is true that I have made an offer to pur- 
chase the company as set forth in the circular 
you have. I believe that there is plenty of 
room for healthy competition in the country 
in the telephone business, and I'm willing to 
assume the risk. 'The company controls very 
valuable franchises, and has its wires in the 
subways of this city. I am assuming the 
responsibility as an individual, and there is 
absolutely nothing of a political character 
about it. 

“When a stockholder has only paid In 85 J 
will pay him or her $2.50, where it has been 
$15 then I will pay $7.50, and so on. It is 
purely a business proposition on my part, and 
if an examination of the company shows 
its assets to be what I understand they are 
and the stockholders deposit their stock on 
the terms 1 have offered, the company will 
pass into my control. That is all I care to say 
at the present time." 

In view of the fact that healthy competi- 
tion has been the means of reducing telephone 
charges in such cities as Detroit, St. Louis, 
Indianapolis, Cleveland, Columbus and else- 


180 


where, it is to be hoped that sufficient funds 
will be forthcoming one way or another to 
permit of a first-class independent company 
gaining a solid foothold in the near future in 
New York City. 


* K x 7 
It is stated that since 


The Fender electricity has replaced the 
Question for cable as motive power on 
Broadway Cars. the cars running up and 


down Broadway of this 
city that the number of accidents to pedes- 
trians has been on the increase. 

The question has been raised as to why 
fenders such as are made use of in Brooklyn 
are not adopted, but in reply it is urged that 
fenders will not last even for one round trip, 
owing to the density of the traffic, more espe- 
cially in the down town district. President 
Vreeland, of the Metropolitan Street Rail- 
way Company, referring to the subject recently 
said: 

“I have given the fender my personal atten- 
tion, and I can assure you that no Broadway 
car equipped with a fender ever made a round 
trip without an accident. In the lower end of 
Broadway it becomes necessary to force our 
cars through a mass of the heaviest kind of 
traffic. Truck drivers have respect for a car 
only for the reason that they know that a 
collision would damage their wagons, but they 
will cut cross in front of acarin such a man- 
ner as to crush the fender. The result would 
be a never ending blockade below Canal street. 
It is impossible to remedy this evil. 

„While accidents have increased in number 
in Broadway since the electric cars were intro- 
duced, there has been no increase in accidents 
owing to the absence of fenders. The Broad- 
way public has not yet accustomed itself to 
the new cars. They start and stop much more 
abruptly than did the cable cars, and there has 
been a great increase in the number of acci- 
dents from this cause. Women are particularly 
awkward in this respect. It seems to be im- 
possible to educate them to wait until the car 
stops before attempting to get on it or to step 
off. Then, too, they back off the car, and if 
there is the least bit of motion they fall. 

“There is still another cause for the increase 
of accidents that has never been mentioned in 
the newspapers, but is shown in our records. 
I refer to the laying of asphalt pavements in 
Broadway. Above Fourteenth street there is 
not a recognized street crossing in Broadway. 
When the stone pavement was in use there 
were smooth crossings at each corner. 

‘ Persons then seldom attempted to cross the 
street except at the corners, where they were 
protected by the policemen and where the cars 
were slowed down a trifle. Now they cross at 
any point that happens to sult their conve- 
nience. 'They dodge past one car, and often 
find themselves almost under the wheels of a 
car running in the opposite direction. No 
policeman is at hand. If you will question 
the motormen they willtell you that their 
work is greatly multiplied since the asphalt 
pavement was put down." 

Regarding the fender question, President 
Vreeland is reported as saying that he is open 
to suggestions, and if such is the case it would 
certainly seem as though a guard of some sort 
might be devised which could be placed under 
the forward projecting end of the car in such a 
way that no vehicle could break it off and yet 
at the same time prevent a person who has 
been knocked down from being crushed by the 
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wooden guard or wheels. In this hint possibly 
some of our readers may find food for thought. | 


4€ x * . 
Electrical machinery 
American of American manufac- 
Electrical ture is gaining a strong 
Machinery foothold in Brazil, the 
. in Brazil. exports in this line 


| having increased from 
$58,846 in 1898 to $77,717 in 1899, and still fur- 
ther to $87,058 in 1900. Even greater gainsare 
to be noted in the exports of scientific instru- 
ments and apparatus, telegraph, telephone 
and other electrical appliances, the value for 
1898 being $88,233, increasing to $113,981 in 
1899, and to $222,137 in 1900. 

Electrical firms wisbing to do business with 
Brazil need first to study the market and be- 
come acquainted with its wishes and peculiari- 
ties. A good traveler, who can speak Portu- 
guese, is worth more than a ton of circulars or 
catalogues, wbich are seldom read wben 
printed in Portuguese, the language of thie 
country, much less when in English, which is 
unknown. Itissurprising to see that some of 
our largest firms do not realize these facts. It 
is necessary that commercial travelers going 
to Brazil should study the tariff, and be able 
to give a merchant some idea as to what 
probably would be the classification of the 
goods which he is representing. He should 
also beable to keep his firm advised as to the 
best methods of invoicing, packing, etc., to 
facilitate entry. It is true that one can never 
tell just what duty many things will pay, as 
the classification frequently varies, and is 
often arbitrary. The importer is required to 
know the proper custom house classification 
when he applies for entry, and if he declares 
an article under a classification other than 
that in which it subsequently passes the in- 
spector, he is subject to double duties and a 
fine of 30 per cent. as well. To guard against 
this, it is said that the Rio clerks of commer- 
cial houses are about to establish a museum of 
samples which will sbow the accepted custom 
house clagssificaticn, ard arrangements are to 
be made to keep pace with the daily rulings, 
This will be of great benetit to Rio de Janeiro, 
but otber points will suffer as usual. The 
more remote a port of entry is from Rio de 
Janeiro, the better it is to pay duties and fine, 
and withdraw the goods, and subsequently take 
the case to Rio, as there are always months of 
delay and a great deal of trouble and expense 
attending appeals. 

Commercial travelers should know that it 
greatly expedites dispatch upon entering the 
country to have a complete list showing name 
and classification by tariff of each sample they 
carry, upon which, if worthless, a small tax is 
assessed to cover expenses of examining, and if 
considered of value, duty is paid. Goods once 
dispatched from any custom house, it is wel] 
to carefully preserve a copy of the complete 
list furnished the custom house, together 
with its receipt for the dispatch of the same. 

In reply to the question, *'IIlow can our ex- 
port trade with Brazil be further developed?" 
the following answer naturally suggests itself: 
By the establishment of international bank- 
ing facilities based upona currency of undoubt- 
ed stability; by controlling means of transpor- 
tation; by manufacturing that which is most 
suitable for the needs of the Brazilians; by in- 
telligent legislation, commercial treaties, and 
bright and active representation in the large 
cities of the republic. 
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UNDER THE SEARCHLIGHT. 


. Notes and Comments on Various Topics. 


. MR. C. A. COFFIN, president of the General 
Electric Company, sailed last week for Europe. 


He is expected home October 1. 


IT is reported that Mr. Bion J. Arnold of 
Chicago will superintend all the electrical 
work of the New York Central Railroad Com- 


pany. 
— 2 
THE Street Railroad Association of the State 
of New York will meet in Rochester Septem- 
ber 10 and 11. 


— —ä—d — 

Mr. TROS. A. EpisoN has returned to work 
in his laboratory after a six weeks’ vacation in 
Buffalo and Chatauqua. 


—————-0- di — 

IT is claimed that the manufacturers of elec- 
trical apparatus are pleased at the growth of 
the Scottish demand for generators and other 
American electrical] machinery for central 
power stations, coal mines and various other 


purposes. 
— ea 


THE 17th annual meeting of the Edison Illu- 
minating Companies will be held at the New 
York State Building, Pan-American Exposi- 
tion Grounds, Buffalo, September 10, 11 and 12. 
Papers will be read by the following gentle- 


‘men: A. S. Knight, Boston; John F. Gilchrist, 


Chicago; Wallace Clark and Caryl D. Haskins, 
Schenectady; Luther Stieringer and Arthur 
Williams, New York City; F. W. Willcox, 
Harrison, N. J., and a paper is expected from 
Charles P. Steinmetz. The Association will 
be the guest of the Buffalo General Electric 
Company. 


— e 

PLANS for the interiors and entrances for 
the City Hall and 28th street and Fourth ave- 
nue stations of the Rapid Transit Underground 
Railroad in this city have been completed by 
Heins & La Farge, architects, of No. 5 Beek- 
man street, and work on the drawings for the 
other stations is in progress. 'There will be 48 
Stations in all, those at which the express 
trains will stop being City Hall Park, Union 
Square, East 42d street, Broadway and 72d 
Street and Broadway and 96th street. On the 
average they will be 14 miles apart, 


—— —$-9-4»— —— — 

ARRANGEMENTS have been practically com- 
pleted for the run of the Chicago Automobile 
Club to the Buffalo Exposition. After a care- 
ful study of road cbarts and maps, those who 
ace planning the route made known the sched- 
ule that will be followed: The start will be 
made on Saturday, September 7. The automo- 
bilists expect to cover 571 miles in eight days. 
Indications at present are that 30 automo- 
biles will start. 

——— — —— 

THE electric light wire of the Stratford, 
Conn., Congregational Church had become dis- 
arranged by a recent storm, and the circuit 
was broken. A gentleman in the congregation 
whose automobile was in a sbed near by went 
to the shed and ran the vehicle out close to a 
rear window, just behind the pulpit. He 
then connected the main feed in the church 
with the powerful storage battery of the ma- 
chine, and turned on the power. Instantly 
the interior of the church was brilliantly 
lighted. 


—— 2— — 
L. M. Ericsson, Miss Ericsson, G. Piltz and 
Frank T. Cedergren of Stockholm, Sweden, 


SEPT. 4, 1901.] 
will spend considerable time in examining the 
electrical exhibits at the Pan-American Expo- 
sition. The men in the party areall electricians 
and are intereated in the Swedish Electrical 
Company of Stockholm, manufacturers of 
electrical machinery. : 


— o 


PAN-AMERICAN SCENES AND BX- 
HIBITS—VIII. | 


BY FRANK C. PERKINS. 


. It is a very pleasing trip to ride on the elec- 
tric launches or gondolas through the Grand 
Canal at the Pan-American Exposition and 
the visit to the streets of Venice, with its 
festoons and arches of colored incandescent 


Fie. 1.— ELECTRIC ARCHES, ELECTRIC LAUNCHES 


lamps is not soon forgotten. The accompany- 
ing illustration, Fig. 1, is a street and canal 
scene by day in the Venetian Village. 

The exhibit illustrated in Fig. 2, showing the 
use of cling-surface is located in the Ma- 
chinery Building and was devised and installed 


by Floy and Carpenter, of New York. It is 


arranged to show the ordinary conditions: of 
belt transmission and to give a variety of com- 
parisons and tests under various conditions, 
illustrating the effects of cling-surface 
upon belting under severe use. The exhibit 
consists of a 10 hp. motor of Westinghouse 
make, driving from a double pulley. made 
from a single casting, two 5 hp. West- 
inghouse generators, two 4 inch leather 
belts being used, one having been treated 


both sides. 
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with cling-surface, while theother operates as 


delivered by the maker. The two generators 
are mounted upon movable trucks, attached 
to spring balances, arranged to show the initial 
and working tensions on the belts. The belt 
treated with cling-surface is under an initial 
tension strain of 50 lbs., and when loaded runs 
80 slack that the top side barely clears the 
lower or driving side, while the untreated belt 
is under a strain of 144 lbs., and runs tight on 
Two banks of. 10 cp. incandescent 
lamps are seen in the illustration for loading 
the generators, 100 lamps being mounted in 
each bank. A field rheostat and double throw. 
switch is installed for each dynamo, which may. 
be loaded with either bank of lamps, a separ- 
ate voltmeter and wattmeter being supplied 


— 


to each circuit. With rheostats equal and 
belts under tension, as above described, the 
slack belt lights its 100 lamps brilliantly while 
the tight belt will only light its 100 lamps a 
faint red, and only 20 lamps can be lighted 
equal to 100 lamps of the slack belt. The varia- 
tions in speeds and voltages are also noted. 


— — — 2 k. 


f Gold Medal for Rustin. l 

Henry Rustin, the electrician who designed 
and achieved the Pan-American illuminations 
which bave excited unstinted praise, will be 
rewarded for his work. The superior jury of 
awards has decided unanimously to give him a 
gold medal in recognition of hisgrand achieve- 
ment. : l - 


can Institute of Electrical Engineers, B 
24. 1901. 
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NOTES ON MODERN ELECTRIC RAIL- 


WAY PRACTICE.* 


BY ALBERT H. ARMSTRONG. 


During the past few years electric traction 
work has been passing through a transition 
period outgrowing the restricted limits of city 
surface traffic and encroaching upon a class of 
work hitherto accomplished with the steam 
locomotive. The broadening of the electric 
traction field has necessitated considerable de- 
yelopment in the motive power, and the trans- 
mission and connection of electrical energy, 
and it is the purpose of this paper to briefly 
review some of the more important problems 
in electrical traction now in course of installa- 
tion or under serious discussion. 


—— " mro 


A GONDOLAS IN THE STREETS OF VENICE, PAN-AMERICAN EXPOSITION. 


'The first case to be considered is the small 
city railway where 500-volt direct current gen. 
eration and distribution amply suffices. As 
the system growsand the demand for suburban 
service increases, it becomes necessary to in- 
stall either a large amount of feeder copper, a 
booster, or a storage battery. Allof these ex- 
pedients to take care of the suburban load 
are temporary, however, a8 they do not possess 
inherent qualifications sufficient to care for a 
rapidly growing system. There isa limit to 
the amount of feeder copper that can be eco- 
nomically installed; the booster if used contin- 
uously brings the coal consumption up toa 


*Paper read at the 18th Annual Convention of the Ameri- 
uffalo, N. Y., August 
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prohibitive figure; and the storage battery is 
not adapted for an expanding system, and fur- 
thermore cannot successfully take care of long 
sustained overloads at the end of a suburban 
line fed from a city system. 

Transmitting energy by alternating current 
affords a means of feeding a large territory 
from a Single generating station, butin the 
case of a small city road the amount of alter- 
nating current required is a small proportion 
of the total generating station capacity, the 
bulk of which calls for 500-volt direct current. 
The best method of meeting this demand for 
surburban service is therefore to install in the 
d. c. generating station a standard rotary con- 
verter operated from the d. c. bus bars as an 
inverted machine, and feeding a similar ma- 
chine at the objective point by means of step- 
up and step-down transformers. The advan- 
tage of this method of generation is that both 
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covers with its probable efficient street car 
service, thus relieving congestion in the center 
of the city. The alternating current generat- 
ing station with substationsscattered through- 
out the city appears to be the trend of the city 
distributing systems even where suburban 
connections do not exist, and where such sub- 
urban extensions do exist, all arguments 
point still more to the alternating current as 
the proper method of generating and distrib- 
uting railway power. 

One great advantage of the alternating cur- 
rent lies in its affording a means of consolidat- 
ing adjacent roads under one system of gener- 
ation and distribution; indeed, the alternating 
current is a prime factor in such consolidations. 
as it effects a large saving in operating expenses 
by doing away with the many small direct 
current stations required with the local] 500- 
volt d. c. power houses. 
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FIG. 2. 
Exhibit of Cling Surface Company of Buffalo, N. V., at Pan-American Exposition. 


machines may be used as converters later on 
when the suburban load has increased suffi- 
ciently to warrant the installation of alternat- 
ing current generators, replacing the direct 
current machines in the city station. Double 
current generators may be used, furnishing 
direct current for local consumption and alter- 
nating current for distribution purposes, but 
the installation of such machines presupposes 
that the ultimate load will be approximately 
evenly divided between the d. c. and a. c. out- 
put. It is probable, however, that the a. c. 
output will increase in a much faster ratio 
than the d. c. with its restricted area of distri- 
bution, so that doublecurrent machines do not 
afford the same convenience for taking care of 
future growth as do standard alternating cur- 
rent generators furnishing alternating current 
only. 

' The direct current system of generation, 
even for city distribution, becomes greatly 


handicapped with the continued growth of the 


city, owing to the large amount of power to be 
transmitted and the wide area which the city 


The above discussion considers primarily the 
city surface road with suburban extensions 
running at moderate speed and operating cars 
of moderate weight, say, fifteen to eighteen 
tons The growth of such a system in this 
country has been, first, the installation of d.c. 
operating apparatus, then the motor or engine 
driven booster, followed by the Inverted ro- 
tary converter with alternating transmission, 
and finally, as the system expands, a large 
generating station containing high-tension 
alternating apparatus with several rotary con- 
verter substations suitably located to take 
care of the various parts of the system. 

There is another classof railroads which dif- 
fers in many points from the ordinary city 
lines, and included in this list are the elevated 
and underground rapid transit roads. The 
problem presented here is the operation of 
trains of two to six cars, weighing from 50 to 
150 tons, at schedule speeds ranging from 13 to 
16 miles per hour, with stops averaging from 
three down to two per mile. These roads 
operate on private right of way, stopping at 
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designated stopping points, and are not in- 
fluenced in any way by the surface traffic of 
the city streets. 

The motive power to operate these trains at 
high schedule speeds and with frequent stops 
must be so designed that it can give an enor- 
mous torque during acceleration, and the con- 
trolling apparatus must provide for the efficient 
handling of these motors during fractional 
speed running. The problem becomes one of 
carefully determining the proper motor char- 
acteristics for efficient acceleration, and a 
proper motor design so that unsafe tempera- 
tures will not be reached from repeated tem- 
porary overloading of the motors. 

Direct current has been generally used for 
such work, while the system of transmitting 
the electrical energy is in a transition period, 
but gradually changing over tothe older in- 
stallations and being installed in the newer 
installations as alternating current generation 
with rotary converter substations operating at 
600 volts d.c. The reasons are the same as 
those influencing the change of the generat- 
ing station operating surface lines—the in- 
ability of a single direct current generating 
station to feed the large systems in operation 
witb a reasonable amount of feeder copper, 
and the reduction in operating expenses re- 
sulting from replacing several d.c. stations 
with a single a.c. station well located. 

The d.c. &eries motor seems particularly 
well adapted for the propulsion of rapid transit 
trains running at variable speeds. Of the 
totalinput to the train a properly designed 
motor equipment will give out over 70 per 
cent. as useful work at the car wheels—thatis, 
all the losses occurring in the motors and, in 
the controlling apparatus are less than 30 per 
cent. of the total energy input to the train. 

W here the runs are longer, and the train is 
permitted to run for some distance at full 
speed, the losses are of course considerably 
less; but even with the frequency of stops rul- 
ing in our elevated roads, the efflciency of 
acceleratioa," so-called, is very high. This 
high efficiency of acceleration is due to the 
fact that direct current series motors can ac- 
complish a considerable part of tbe accelera- 
tion of a train on the motor curve with start- 
ing resistances entirely cut out and motors 
operating with full line potential. 'This part 
of the acceleration curve may be made at an 
efficiency of over 85 per cent., thus making up 
for the starting resistance losses while the 
motors are running at fractional voltage. In 
making the above efficiencies of acceleration 
it is understood that the series parallel con- 
trolleris used. A slightly better efficiency of 
acceleration is obtained by a series parallel 
controller provided for starting with four 
motors in series, changing to two in series, 
then al! in multiple; but the complication of 
this controller is not warranted by the one or 
two per cent. higher efficiency obtained with 
it. | 
Elevated and rapid transit roads within the 
cities are built along the following lines: A 
single alternating current generating station 
welllocated with respect to cheap fuel and 
water, a transmission line consisting of under- 
ground triple lead-covered cables leading to 
substations suitably located with regard to 
the load, and operating at 600 volts d.c., a d.c. 
distribution system consisting of third rail 
and track return with feeders of either cop- 
per or rail, if required, and finally direct cur- 
rent series motors mounted either upon a 
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locomotive or motor car, and controlled by a 
single controller or distributed throughout the 
train and controlled from a system of train 
control. 

There is a new class of railways which js be- 
coming the center of great attention. These 
are high speed interurban, or cross country 
lines of considerable extent. These lines 
operate on private right of way, are carefully 
graded, have few sharp curves and operate 
cars weighing from 30 to 40 tons at schedule 
speeds as high as 40 miles per hour, including 
Stops at every three miles or more. These 
roads are paralleling the steam roadsand make 
the same schedule speed as the steam roads 
provide, with the additional benefit of 
more frequent stops. Owing to the great 
tractive effort provided with motors connected 
to each axle, trains electrically driven can ac- 
celerate much faster and hence maintain the 
same schedule with more frequent stops than 
it is possible to accomplish with steam loco- 
motives. 

These interurban lines operate their cars 
through the city streets at the termini, 
thus picking up and discharging  passen- 
gers at the most objective points and there- 
by making them stil] keener competitors 
of the steam railway systems. Owing to the 
high speed of these heavy suburban cars and 
the necessity for fairly rapid acceleration, each 
car or train unit will demand a considerable 
current when starting up. This current may 
reach 400 to 600 amperes per car, falling to 150 
to 200 amperes per car when running at con- 
stant speed of 50 miles per hour, or more. 
Some interurban roads are being installed con- 


templating a maximum speed of nearly 70 


miles per hour, so it is evident that the motors 
as well as the distributing system must be so 
designed that they can take care of enormous 
fluctuations in load. As these interurban 
systems are now being installed with 100 miles 
or more of track, the advantage of alternating 
current distribution at high potential is evi- 
dent, and this method of distribution is 
universally used. Substations are located at 
intervals of 10 to 15 miles, and may or may not 
b2 equipped with storage battery auxiliaries. 
The storage battery effects a more uniform 
load curve on each individual substation, but 
the effect of such storage battery auxiliaries 
upon the generating station load curve may be 
quite small, due to the number of substations 
fed from a single generating station. A single 
alternating current generating station operat- 
ing at 26,000 volts can feed the territory lying 
within 50 miles radius of the power house, and 
the. load thus secured, although violently 
fluctuating at the individual substations, is 
greatly smoothed out when the resultant load 
of the several substations is read upon the 
generating station bus bars. 

In interurban work the direct current series 
motor shows itself to be capable of taking care 
of the widely different demands placed upon 
the motive power. Forinstance the cars must 
be able to run for long distances at full speed 
with infrequent stops, hut must also be capable 
of operating over city streets at city schedules 
with the stops six to ten per mile customary in 
city work. The series parallel control of mo- 
tors is of course a considerable help, as it per- 
mits half-speed running with motors in series, 
but even this half speed may be too high for 
city work, thus calling for considerable rheo- 
static control with motors in series, 

Although great care is taken in laying out 
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"Suburban roads to keep down the grades and 


eliminate the curves as far as possible, still the 
grades may be heavier than would be permis- 
sible with steam locomotive propulsion, owing 
to the greater traction provided with electri- 
cally propelled cars. The characteristic of the 
series motor, which permits it to slow down on 
grades and speed up on levels, is therefore 
very valuable in this kind of service, as it re- 
duces the fluctuations upon both the motive 
power and the distributing system. 

The qualifications of the direct current series 
motor for interurban work have been entered 
into at some length, as there is another method 
of electrical distribution coming into notice— 
alternating generation and transmission, and 
aiternating induction motors upon the cars. 
The system consists in brief of a multiphase 
generating station feeding into transmission 
wires extending along the line of travel, feed- 
ing at frequent intervals into step-down trans- 
formers which reduce the transmission poten- 
tial to a still considerable pressure for the 
overhead trolleys. Induction motors receive 
their power directly from these trolleys and 
are geared to the car axles ky the standard 
method. 

(To be continued). 
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PERFORMANCE OF AN ARTIFICIAL 
FORTY MILE TRANSMISSION LINE.“ 
BY WILLIAM S. ALDRICH AND GEORGE W. RED- 
FIELD. 


The artificial duplication and test of a 40- 
mile transmission line was carried out as far 
as facilities would permit in the Electrical 
Engineering Laboratory of the University of 
Illinois during the Spring semester of 1901. 
The combinations selected were such as would 
cover a wide range of conditions in practice. 
The results obtained represent closely those 
that might be expected under commercial 
conditions of a similar line. The characteris- 
tics of performance illustrate the evil effects of 
shifting phase displacement as the chief cause 
of poor regulation. 

General Considerations and Requirements. — 
The kind of service and requirements at the 
receiver end of the lineinvolve a consideration 
of the kind of load, such as synchronous 
motors or converters, induction motors, arc 
and incandescent lights, or any combination of 
these. In the design of the line the prime 
factors are load, distance, voltage, frequency 
and allowable drop and loss. There is usually 
allowed a maximum drop for the given condi- 
tions. Suchan allowance depends upon the 
kind of service employed, the character of the 
load and the inherent properties of the line, 
such as Ohmic resistance, self-inductance, ca- 
pacity, frequency, line current and its phase 
displacement. 

The character and variation of receiver loads 
also largely influence the line regulation, losses 
and efficiency. The voltage, cost of conductors, 
cost of construction and maintenance and in- 
sulation to prevent leakage deserve some share 
of consideration. 

The energy or I'R loss in the line, in per 
cent. of the fullload power delivered to the 
line usually varies between 5 and 10 per 
cent., in the best modern transmission instal- 
lations. The charging current and receiver 


*Paper read at the 18th Annual Convention of the Ameri- 
met ME of Electrical Engineers, Buffalo, N. Y., August 
, : 
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wattless components of current, if any, will 
indirectly vary this I'R loss according to 
whether they are neutralized or not. | 
Effect of Reactive Loads Upon Line Effi- 
clency.— The effects of reactive loads upon the 
performance of the generator are well under- 
stood and have been set forth in numerous ex- 
periments. The effect of such loads upon the 
transmission is to increase the current for the 
Same energy transmitted over that required 
when the current in the line isin phase with 
its impressed EMF., the line loss increasing, 
as the square of the current will be much in- 
creased with increase of phase displacement. 
From this consideration alone it would appear 
that the line current should be in phase with 
its EMF. for the most efficient performance. 
Considering, however, the voltage and drop for 
a given amount of power delivered, it is to be 
noted that conditions may arise in practice in 
which an inductive line may transmit energy 
at a higher efficiency than a non-inductive one. 
Conditions Assumed.—It is desired to trans- 
mit, by three-phase system, with step-up and 
Step-down transformation, from 1 to 8 kw., 
40.75 miles, at 2,300 volts and 64 cycles, with a 
transmission efficlency, between generator 
terminals and receiver secondary terminals, 
of not less than 80 per cent., at full and prac- 
tically non-inductive load on the receiver sec- 
ondary circuit. The size and frequency were 
necessarily determined by the polyphase gen- 
erator available. : 
No. 4 (B. & S. gauge) copper wire was select- 
ed, giving a line loss per phase of 0.215 kw., or 


-about 8 per cent., on a basis of 2.66 kw. output 


per phase from receiver secondary terminals, 
under normal voltage and  non-inductive 
load. The line constants chosen are suited to 
a distance apart of tbe wires of 18 inches at 
the vertices of an equilateral triangle. 

Self-Inductance and Inductive Reactance.— 
The artificial inductive reactance provided for 
each wire of the tbree-phase line was an air- 
core coil wound and adjusted to the proper 
self-inductance of this line wire under the con- 
ditions assumed. Maxwell’s bridge method* 
was used in standardizing these three induct- 
ances. The accuracy of the standard induct- 
ance and resistances used and the sensitiveness 
of the galvanometer warranted an accuracy to 
within one-fifth of 1 per cent. Air-core coils 
were selected to insure that such equivalent 
inductance of the artificial line (and therefore 
its reactance at constant frequency) would re- 
main constant throughout all variations of 
line current. These reactance coils, Fig. 1, 
were each immersed in earthenware jars filled 
with a high grade of transformer oil and al- 
ways usedin this condition, While in use 
they attained a temperature of approximately 
10* C., and remained practically at this tem- 
perature during the experiment. The re- 
sistance of each coil at this temperature was 
9.0 ohms. 

Ohmic Resistance.—The total ohmic resist- 
ance of each line wire for the given conditions 
should be 53.4 ohms, To supply the remain- 
ing 44.4 ohms for each line wire, three non-in- 
ductive resistances were constructed by wind- 
ing No. 17 (B. & S. gauge) german-silver wire 
non-inducti vely upon frames, as shown above 
the switchboard, Fig.2. These resistances 
were each adjusted by an accurate Wheatstone 
bridge to the value of 44.4 ohms, at about 85° 
F., the temperature of the room. 


Capacity and Capacity Reactance.—The arti- 


*Maxwell's '" Electricity and Maguetism,“ Vol. II, p. 867. 
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ficial capacity of the three-phase line was com- 
posed of six commercial electrostatic con- 
densers, two condensers each being connected 
in series and thence connected in star be- 
tween the three line wires. These condensers 
were arranged s0 that the capacity between 
each of the line wires and tbe neutral was 
0.701 microfarads. The outer terminals of 
the star-connected condensers were respective- 
ly connected to the middle points of the non- 
inductive resistances of each line wire, Fig. 3. 
Such an arrangement was equivalent to con- 
centrating all of the capacity of the 40.75 — 
mile transmission line midway between the 
generator and receiver ends. 


TABLE I. 

DATA OF ARTIFICIAL TRANSMISSION LINE. 
Length of transmission.......... e. 40.75 miles 
Diameter of conductors, No. 4 B. &8.... .... 0.204 iaches 
Area of conductors  ....  ..cevee- 11,742 cir. mils 
Resistance per mile at 75° P.... occ 0 1.31 ohms 
Frequency, cycles per second VAN £4 


. CONSTANTS OF THE LINE COMPUTED FROM THE 
ABOVE DATA. 


Inductance per mile of wire or one-half mile 
of transmission «e». 0.001750 henrys 
Inductive reactance. per mile of wire, 64 p. p. s....0.708 ohms 
Impedance per mile of wire, 64 p. p. 8...... . 1. 487 ohms 
Impedance factor of line, impedance divided by resist- 
% ⅛·àAAmA NM eee 1.184 
Resistance of 40. ‘mile transmission line tor 81.50 
miles of line wire)...........:... eee nnn 106.8 ohms 
Inductance of 40.75-mile transmission line (or 
81.50 miles ef line wire) .. ............ . . . . ,0.1426 henrys 
Inductive reactance of 40.75. mile transmission line, 
// MMM ] soooonse. sososens 57. 8 obms 
Impedance of 40.75 mile transmission line, 64 p. p. 5. 131. ohms 
Capacity of each wire to neutral per mile of trans- 
mission line....... .......... Ma CLE MES sss.. . . 0. 017 2 m. f. 
Capacity reactance between two wires por 
mile of transmission at 64 p. p. 32. . . 1,499,860 ohms 
Capacity of 40. 75- mile transmission line considered 
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as two parallel cylinders .............-. TTT 0.701 m. f. 
Capacity reactance between two wires of 40.75- 
mile transmission line......... V 855,800 ohms 
Charging current per phase of 40.75-mile trans- 
mission, 64 p. p. a. and 2,300 volts...... coos. . C. i amperes 
Total apparent energy to charge line, 64 p. p. s. and 
2,800 volts..... VVV 1.49 kw. 


Total true energy to charge line, 64 p. p. s. and 2,300 

volts, or total I* R due to charging current.......0.011 kw 
Current per phase to transmit 8 kw. at 2,300 

volts and unity power factor. 2.01 amperes 


' TABLE II. 


DATA OF THE ARTIFICIAL SUBSTITUTES FOR 
LINE CONSTANTS. 

Size of wire of reactance coil for each 

line wire.......... CCC No. 18 B. & S. gauge 
Inside diameter of each reactance coll.............1.87 inches 
Outside diameter of each reactance coll....... ... 4.0 inches 
Length of each reactance oll 14.25 inches 
Approximate number of turns on each reactance coil... 1,420 
Inductance of each reactance coil...... rer 0.0718 henrys 
Ohmic resistance of each reactance coll, 70° O. 9.0 ohms 
Resistance of non-inductive portion of each line 

wire eeeeoeeoeoed @eereeeaees 9]*909*09.00600€9*9*90690€0 »...44.4 ohms 
Total ohmic resistance of each artificial line...... 53.4 ohms 
Equivalent artificial capacity per phase of each line 

wire to neutral PET 0.701 m. f. 

Connections Used in Operation.—The react- 
ance coils were placed at the receiver end, all 
of the line reactance being assumed as concen- 
trated at that point. In series with each of 
these reactance coils was placed one of the non- 
jnductive resistances, with its respective con- 
densers. 

The connections of apparatus and instru- 
ments for the various experiments are shown 
in Fig. 3. In the experiments for charging 


current and resonant rise the switches R, - 


and T were open. 

Description of the Generator.—Three-phase 
current was generated froma machine made 
by the Westinghouse Electric and Manufac- 
turing Company, constructed for single and 
polyphase work, as generator, synchronous 
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motor or converter. The armature has a dis- 
tributed winding, and was here tapped off as a 
three-phase delta combination. 


DIMENSIONS AND MEASUREMENTS OF GENER- 


ATOR. 
TY Mr Polyphase converter 
Serial number. FCC 135,751 
Capacity ......... VERUS VA TOR VUA T VI CO id 10 kilowatts 
Number of polen 8 e 
Revolutions per minute 1.920 
Frequenegdgdd .. 64 cycles 
Normal volts, three phase % — eÓ l0 
Full-load current per branch, 3 phase... ..14 amperes 
Resistance of field, hot............. eee 685 ohms 
Resistance of armature per phase, hot...... 0.92 ohm 
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end was disconnected and the charging current 
measured with the same voltage and frequency 
applied to tbeline as before. In the case of the 
three-phase line the total charging current was 
2/ /3 that of the charging current of the 
single phase line. 

Resonant Rise. —Anexper!ment was made to 
determine the rise of voltage at the receiver 
end primarily due to resonance. The line at 
the receiver end was opened and a Weston volt- 
meter, with suitable multiplier, was then 
placed across the terminal of oneof the phases, 
Fig.5 shows the results of this experiment, 


Fig. 1.—COIL8 FOR ARTIFICIAL REACTANCES. 


Fic. 2. ARRANGEMENT OF ARTIFICIAL LINEABOVE SWITCHBOARD. 


External Characteristics of Generator.—Ex- 
ternalcharacteristics were taken of this ma- 
chine under various reactive loads with lag- 
ging and leading phase displacement*. The 
results are shown in Fig. 4. In obtaining each 
of these curves the true power was measured 
by the two-wattmeter method. The power 
factor of the external circuit was kept con- 
stant throughout the whole range of load by 
maintaining constant the ratio of the two- 
wattmeter readingst. 

Charging Current of the Artificial Line.— 
The receiver end was open-circulted and the 
charging current measured as on a three-phase 
line, Oneof.theline wires at the generator 


adi Te doy iei of Alternators Under Variable Reactive 


George eld, * Technograph," University 
of Illinois. No. 15, p. 9^, 1901. 

+" Power Factor essurementa," B. Frankenfield. ‘* Elec- 
trical World and Engineer," Vol. 85, p, 178. Feb. 8, 1900. 


giving the relation between charging current 
and resonant rise for various voltages at gen- 
erator end. During the interval when the 
charging current was measured, the volt- 
meter was not in circuit, and hence there was 
no current taken off the line at the receiver 
end. 
Let e = percentage rise of potential due to 
resonance.* 
C = total capacity of line, in farads. 
L —in inductance in henrys, of total 
length of one circuit. 
w = 2 xn, where n is the frequency or 


p. p. 8. 


C o L w100 
Then, e = —————— 
2 


e ~The Use of Aluminum Line Wire and Fome Constants 
for Transmission Lines," by F. A. C. Perrine and F. G. 
Baum, Transactions, Vol. XVIL p. 845, 
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The quantities Cand Lare proportional to this being the calculated per cent. rise due to circuit were determined from two-wattmeter 
the length of line and therefore the percentage resonance for this line. By a glance at Fig. measurements by use of the well-known curve 
rise in potential varies practically as the square 5, it will be noticed that the observed values of ratios of wattmeter readings in connection 
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GENERATOR END. 


Receiver END. 


Fia. 3, 
of the lengthof the line and the square of the 
frequency. 


-B 
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CONNECTIONS FOR TESTS OF FOMILE ARTIPIOIAL TRANSMISSION LINE. 
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Relation between Charging Current and Resonant Rise for Various 
Voltages at Generator End. 


External characteristics of Westinghouse 10 kw. Alternator as three-phase Generator, showing 
the effect of Variable Reactive Loads on Regulation. 


Substituting in this formula the values for 
the 40.75-mile line, we have, 
10 * x 0.701 X 401.5 X (0.0713 x 2) X 401.5 x 100 
JJ y MEA o0 Jap EIN 
. 2 
= 0.816, 


for the per cent. resonant rise agree very close- 
ly with the above computed value. It also 
shows that this per cent. resonant rise is prac- 
tically independent of the voltage applied to 
the line. 

Allipower factor values of the three-phase 


with the cosine curves for balanced three-phase 


system.* 
(To be continued. ) 
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ELEMENTS OF DESIGN PARTICULARLY 
PERTAINING TO LONG DISTANCE 
TRANSMISSION.t 


BY F. A. C. PERRINE. 


The popular admiration of a big thing is not 
unwarranted from an engineering standpoint. 
The mere bigness of an engineering problem 
oftentimes introduces new elements into the 
solution. Ordinary methods of handling 
materials become impracticable when the size 
of the work passes that usually undertaken, 
Stresses heretofore unconsidered become im- 
portant and introduce great difficulties by rea- 
son of the extra precautions necessary in their 
consideration. The electrical transmission 
problem is no exception to this general rule, 
for, were it always necessary to considerall the 
phenomena involved in every electrical trans- 
mission problem, the solution of a great long 
distance problem would be the same as that 
for the smallest piece of work, since the intro- 
duction of larger figures into an equation in- 


*Ibid. Frankenfield. 
read at the 18th Annual Convention of the Ameri- 


+Paper 
2 1101. 0 of Electrical Engineers, Buffalo, N. Y., August 
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troduces no difficulties in the solution. But 
this is not the case. Inshort distance work 
there are less terms in the equation than there 
are in long distance work, and in handling 
extremely high potentials we must consider 
not only the electrical factors of safety, but also 
the mechanical factors of safety, for the reason 
that good insulations are never materials of 
great strength, and can be relied on for their 


mechanical properties only when the mechani-. 


cal strains are unimportant in comparison 
with thesize of the insulating pieces employed. 
Were it not for these considerations it might 
be more expensive to transmit 10,000 kw. one 
hundred miles than to transmit the same 
amount of power a single mile, but to the com- 
petent electrician not more difficult. All of 
the phenomena which must be considered in 
short distance work are introduced into long 
distance problems in the same form. The diffi- 
culty inlong distance transmission problems 
lies in the introduction of phenomena which 
are not new, but which, as bas already been 
said, are important only in work ofthe latter 
class. 
No new interpretation of Ohm's law becomes 
necessary as resistance rlses and our lines be- 
come long, and the loss of energy overa wire of 
a given resistance due toits resistance remains 
unchanged, though, of course, we must always 
give due consideration to the false resistance 
effects that may be introduced by the size of 
the conductors employed. In the earlier 
transmission lines where distances of from 10 
to 20 miles were considered, and voltages from 
five to 20,000 volts employed, investors hesita- 
ted to buy the amount of conductor material 
necessary to reduce the losses, to amounts of 
the order employed in sbort distance work, and 
in consequence with resistance losses amount- 
ing to from 20 to 30 per cent, While the regu- 
lation problems were of great difficulty, the 
wires were small, and the false resistance or 
so-called skin effects“ unnoticed. But with 
the continued success that has attended the 
introduction of long distance lines, the inves- 
tors who have had sufficient courage to ap- 
proach the problem of transmitting great 
powers over great distances have felt it un- 
necessary to restrict the engineersin the quan- 
tity of material, and, in consequence, the most 
recent systems have employed conductors of 
such a size as to necessitate the consideration of 
these phenomena a matter of no great difliculty 
to be sure, and one which only determines the 
limit of size of a single line. This problem 
has been further simplified by an agreement 
between the engineer and theinvestor that for 
permanence of supply duplicate lines seem al- 
most necessary. 
Perhaps the most important question to face 
in the long distance transmission is that of 
regulation. In working short lines, even with 
alternating currents, the regulation as the 
load changes is determined almost completely 
by the resistance effect. Occasionally when 
heavier currents are employed the self-induc- 
tive effects have to be considered, and gener- 
ally the mutual induction from and to other 
lines becomes an important factor, though in 
determining the question of regulation the 
capacity effects are entirely unimportant. 
_ Whether the lines are long or short, the cur- 

rent small or great, self induction, mutual 
induction, and capacity, as well as resistance 
are ever present aS phenomena. But while 
with short lines the capacity is the least im- 
portant of these phenomena and isso unim- 
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portant as to be absolutely unconsidered, with 
long distance lines it becomes the predomin- 
ant factor. The importance of the capacity 
factor increases with the quantity of the 
charging current. This quantity, of course, 
depends upon the capacity of the circuit, the 


voltage employed, and the periodicity. A long. 


distance line would be commercially unsuccess- 
ful were not the highest possible voltages used, 
and the usefulness of the current rises, within 
certain limits, with the periodicity. Accord- 
ingly in long distance lines where periodicities 
are employed from which incandescent and arc 
lighting may be directly performed, high 
voltages entail very great charging currents to 
such an extent that in a line of 100 miles in 
length, operating at a voltage of 50 or 60,000 
volts and a periodicity of 60, the charging cur- 
rent amounts to something in excess of 2,000 
kilovolt amperes, and employs such a propor- 
tion of the capacity at thestation for charging 
the idle lines as to make the Introduction of 
units smaller than 2,000 kw. inadvisable, and 
render8 commercially impracticable the trans- 


(Vor. XXI., No. 9. 


when the leads are constant, since the leading 
current due to capacity is relatively so large. 
Self-induction does indeed impair tlie regula- 
tion as the load changes and the more nearly 
the line capacity is balanced by outside in- 
ductances the more important becomes the 
effect of the self-induction except where the 
load is absorbed by synchronous motors, rotary 
transformers or other apparatus which 18 capa- 
ble of operating with a leading power factor, 
in which case the line capacity may be bal- 
anced by some form of load having a constant 
inductance and the line inductance balanced 
by a leading load variable with the reactance 
drop along the line. Indeed were it always 
possible to installlong distance lines with a 
constant inductive load capable of neutraliz- 
ing altogether the capacity effect, a variable 
synchronous motor or other leading load ad- 
justed to neutralize at alltimes the self-ir- 
duction of the line, the problem of regulation 
in a long distance power transmission line 
would be reduced to the simplicity of the reg- 
ulation in short direct current transmissions. 


Fig. 1. 
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mission of powers less than about 3,000 kw., 
unless the capacity effect be neutralized by the 
use of reactive coils. 

Following the capacity in Important effect 
on regulation is the self-induction. While the 
mutual induction may become another factor, 
it is only considered in order to be eliminated 
by transposition of the wires, all of which 
leaves of the three final factors involved, the 
resistance of the line in the most unimpor- 
tant place, though in short distance work it is 
the determining factor. 'The elimination of 
mutual induction by transposition is generally 
an exceedingly simple problem, for the reason 
that the lines are almost invariably few in 
number and follow each other with constant 
load for considerable distances, allowing the 
transpositions to be readily made at or be- 
tween poles where every facility is offered for 
making them simple. The self.inductive 
effects, while important, and increased by the 
length of the lines, are nevertheless compara- 
tively small in reference to the total amount 
of power transmitted, for the reason that the 
high voltages decrease the quantity of current, 
and so far as the line is concerned, the self-in- 
duction ig rather a benefit than a detriment 


With variable loads the capacity and self in- 
ductive effects cannot truly be said to neu- 
tralize each other, for the reascn that the 
capacity effect is constant, and the self-induct- 
ive effect variable with the load, and wherea 
long line is loaded altogether with lagging 
loads the conditions for regulation are the 
worst possible. 'This wil] be explained later, 
as we now further discuss the effect of capac- 
ity. One of the most noticeable effects of 
capacity is 1ts action in reference to the wave 
form of the generators. Should a peaked elec- 
tromotive force wave form bedelivered by the 
generators to a line containing a heavy 
capacity, the line would usually have the 
effect of somewhat neutralizing the generator 
defects, and will furnish to the translating de- 
vices at the delivery end of the line a smoother 
curve than was originally delivered by the gen- 
erator, but where the generator curve is a sine 
curve or as is more common with modern types 
of generators, a curve with a slightly flattened 
top, the capacity tends toincrease this flatten 

ing; at the same time in the current curve all 
harmonies are accentuated by the presence of 
capacity in the line and receiving circuit. The 
extent of this action is illustrated in Figs. ] 
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and 2, which are reproduced from oscillagraph 
curves taken by Prof. E. E. Farmer, of the 
Stanford University, from the lines of the In- 
dependent Electric Light Company of San 
Francisco. This company is not operating a 
long distance transmission system, but its 
circuits being all underground are of a high 
capacity, and in consequence the necessary 
points are illustrated by these curves. In Fig. 1 
the smooth curve is the electromotive force 
curve at the generating end of the line. The 
rough curve being the corresponding current 
curve, the lines being unloaded except by rea- 
son of the capacity current. Fig. 2 is the same 
current curve as it is found at the point dis- 
tant from the power house along the cables. 
The peaked character of the current curves 
in this case seems to be due to harmonies from 
the armature slots in the generator, since 
they correspond in number and position to 
these slots. That this is not due to any errors 
in the oscillagraph itself is shown in Fig. 3, 
which gives the electromotive force curve 
taken with both the current and electromotive 
force windings of the oscillagraph in series, 
and shows that the two windings give corre- 
sponding results when operated by the same 
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tors. By far the most important effect of the 
capacity relates to the regulation of the trans- 
formers and generators attached to the line. 
A leading current taken from such apparatus 
having the effect of increasing the voltage, 
while a lagging current decreases it propor- 
tionately. This has nothing to do with the 
dropin voltage from the line itself, whether 
on account of resistance or self-induction, or 
to the rise along the line due to the capacity, 
but refers only tothe action of the generating 
apparatus, and it can readily be seen that 
where a line is operated sometimes with no 
load and sometimes at full load, the change 
of the power factor from leading to lagging 
will change the voltage beyond the calculated 
drop along the lines, and generally beyond the 
amounts allowed for inany regulating apparat- 
us. Considering this point we see at once that 
the regulation difficulty that was above spoken 
of is due to the variability of the self-induct- 
ive effect in the line itself, and points to the 
conclusions that were above drawn of the per- 
fect line being one in which the capacity of 
the line is neutralized by a constant self-in- 
duction and the self-inductive effect of the 
line is neutralized by a leading load variable 
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wave form but displaced in phase 90°. Fig. 2 
shows at once by examination that the effect 
of the circuit has been to reduce the accen- 
tuation of the teeth of the current curve so 
illustrating the points made. The disadvan- 
tages that may arise from this condition were 
illustrated in the writer’s practice in a line 
45 miles in length, operated at 60 cycles and 
25,000 volts. A synchronous motor was em- 
ployed having a naturally bad wave form. The 
maximum point of the wave rising far above 
the point represented by the equivalent sine 
wave. In this case at no load the motor took 
full load current and at full load a current 
much in excess of the normal. The difficulty 
was remedied by paralleling the lines at the 
delivery end with a reactance coil. These ex- 
periments have been described in detail by 
the writer ina paper presented May 17, 1900, 
before this society. These results have been 
borne out more recently by observations made 
on a 140 mile line supplying synchronous 
motors of a better design, one synchronous 
motor being of the revolving field type, and 
another of the inductor type. Both of these 
motors give a fairly correct wave form, and in 
neither of them the difficulty of the earlier ex- 
periments has been repeated, fortunately 
proving that the difficulty from modifications 
of the wave form in lines due to the capacity, 
can be overcome by the choice of correct mo- 


with the variations of the load on the line. 
With lines of high capacity there isa rise in 
potentialalong the circuit, but though this 
effect has produced much discussion, its prac- 
tical effect in importance is not very great, 
for the reason that 1t is entirely oversbadowed 
by its corresponding effect on the apparatus 
which has just been described. In the case of 
the longest lines at present operated, this ef- 
fect does not amount to more than 20 per 
cent. of the rise in the step-up transformers 
produced by the same leading current. 

AS it has already been said, the highest pos- 
sible potentials are necessary in order to re- 
strict the investment in very long transmis- 
sion lines. When the voltages rise above 30,- 
000 volts, phenomena become important in 
the problem of insulation which below that 
voltage were unnecessary to consider. In the 
first place voltages from 25,000 to 30,000 volts 
can be readily handled with insulators of either 
glass or porcelain having adiameter not ex- 
ceeding 7 inches. Pleces of glass or porcelain 
of these dimensions are mechanically strong 
and are readily manufactured. Where the 
voltage rises to 50,000 or 60,000 volts, and the 
sparking distance between the lines increases 
to between five and six inches, the insulators 
must have a diameter of at least 12 or 13 
inches and be held not less than 7 or 8 inches 
above the crossarm, Such pieces of these frag- 


137 


lle insulating materials are difficult to manu- 
facture, and though the problem has been suc- 
cessfuly solved, the greatest care in design 
and manufacture is absolutely essential, 
though it is believed that the factor of safety 
of high potential insulators as at present de- 
signed is by no meansas great as that com- 
monly employed with the lower voltages. An 
even more striking difficulty in handling high 
voltages lies in the effect of the electrical sur- 


face tension or density which, with high volt- ` 


ages and small wires results ina brush dis- 
charge and high energy loss independent of 
leakage over the surface of the insulators, 
being simply an escape to surrounding bodies 
from the whole surface of the wire. This we 
believe was first taken into account by the 
engineers associated with the writer in carry- 
ing out high voltage work. Stated simply, it 
i8 found that the electrical tension along the 
line operating at 50,000 or 60,000 volts renders 
the use of wires smaller than about # inch 
diameter, a dangerous expedient, resulting in 
important losses, which again points to the 
fact that high potential long distance trans- 
missions cannot be successfully carried out 
unless the power to be transmitted is in itself 
large, warranting the use of conductors of 
great size. 

The important phenomena which rise to 
view in carrying out the long distance problem 
have now been presented, and it remains only 
to call attention to the fact that in this long 
distance transmission work extraordinary pre- 
cautions must be taken to maintain the per- 
manence of supply. Long distance transmis- 
sion means, as we have said, large powers; and 
large powers delivered at distant points pre- 
suppose important engineering undertakings 
at the delivery end of the line which call for 
absolute continuity of supply. The poles 
must be selected and erected with more than 
ordinary care. The lines must be constantly 
patrolled. Trees cannot be simply trimmed, 
but a right of way almost as wide as a railroad 
right of way secured, and all obstructions of 
the nature of trees which may fall across the 
line in high winds removed. The useof the 
ordinary insulating materials in power houses 
and supply stations, such as paraffined 
wood and paraffined marble, must be en- 
tirely abandoned or relied upon only as 
minor auxiliaries, and finally, wherever it 
is possible, either steam or storage battery 
auxiliaries at the delivery end of the line fur- 
nished. It seems almost unnecessary to call at- 
tention to the design of the apparatus in the 
generating station, but itis perhaps well to 
mention the fact that the generator and 
transformer designers may aid the installing en- 
gineer very materially by paying particular at- 
tention toregulation at the lower power factors 
even at the cost of some efficiency, should 
that be necessary. The designer should al- 
ways remember that regulation in long dis- 
tance transmission is regulation at other than 
unity power factor. 

The engineering problem, therefore, by its 
very bigness is one requiring the most careful 
solution at its every step, and the fact that it 
is now being successfully carried out merits 
the highest praise both toward the engineers 
in designing, and the investors whose faith in 
their engineers permits the employment of the 
necessary capital to do the work thoroughly. 

The points made in this paper have all at one 
time or another been particularly discussed 
before the Institute, and the writer only ven- 
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tures to bring them together in this sketch in 
the hope that new points of view may be at- 
tained by their discussion in relation to the 


whole problem. 
SL ie 


The Ohio Electric Light Association Conven- 
tion. 

The seventh annual convention of the Ohio 
Electric Light Association, held recently at 
Put-in-Bay, was attended by over one hundred 
members and several new members were ad- 
mitted. President Ernst J. Bechtel of Toledo 
presided. . W. D. O'Ryan of Lynn, Mass., read 
an interesting paper on Relative Merits of 
Open and Inclosed Arc Lights for Street Illu- 
mination.” Mr. E. Heitman of Pittsfield, 
Mass., was not present to read his paper on 
‘The Inductor Type." Mr. Lehman B. Hoit- 
sof of Cleveland presented an illustrated paper 
on “Construction and Application of Direct 
Current Apparatus." Single Phase Alter- 
nating Current Motors" was the subject of a 
paper read by E. S. Pilsbury of St. Louis. 

The following officers were elected for the 
ensuing year: President, W. F. White, Cin- 
cinnati; vice-president, E. H. McKnight, Mid- 
dletown; secretary-treasurer, J. H. Perkins, 
Youngstown. 

The next annual meeting of the association 
will be held in Columbus in October, 1902. 

— ii] —9— 2 
Proposals Invited. 


Sealed proposals will be received at the U. S. 
Engineers’ Office, Washington, D. C., until 
noon, September 23, for furnishing electrically 
driven pumps for the new building for Govern- 
ment Printing Office. Information furnished 
on application to John S. Sewell, 735 North 
Capitol street, Washington, D. C. 

———— iu» —9— oe — 
Exports of Electrical Material from New 
York. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended August 28: 

Aberdeen, 1 package, $60; Antwerp, 68 pack- 
ages, $3,659; Argentine Republic, 24 packages, 
$2,407; Australia, 516 packages, $132,296; Bar- 
celona, 61 packages, $2,619; Bilbao, 1 case, 850; 
Brazil, 64 packages, $1,306; Bremen, 4 genera- 
tors, 81.080; British West Indies, 68 packages, 
$1,603; British Possessions in Africa, 93 pack- 
ages, $18,310; British East Indies, 3 packages, 
$250; 17 cases, $300; Brussels, 1 package, $45; 
Central America, 11 packages, $170; Cuba, 8 
packages, $91; Dutch Guiana, 1 case, $13; Glas- 
gow, 30 packages, $1,727; Hamburg, 58 cases, 
$2,834; 30 packages trolley poles, $1,000; Havre, 
31 packages, $1,862; Leicester, 1 case, $131; 
Liverpool, 67 packages, $6,786; London, 333 
packages, $14,101: Mexico, 17 cases, $825; New 
Zealand, 38 cases, $1,070; Newcastle, 54 pack- 
ages, $10,155; Peru, 10 packages, $129; Rotter- 
dam, 2 cases, $50; Santo Domingo, 19 cases, 
$533; Sheffield, 1 case, $35; Southampton, 44 
cases, $6,326; Uruguay, 16 packages, $435; Vene- 


zuela, 1 case, 814. 
———ÁÁiiip > 
Protect Your Treasures. 


The recent robbing of the vault of the Selby Smelt- 
ing Company at Crockett, Cal., points out the fact that 
it is necessary to have every protection possible to pre- 
vent the removal of valuable material by thieves. 

Burglar alarms and other electrical devices, together 
with the improved locks of to-day, have lessened the 
attempts to enter a vault by the ordinary method of 
entrance and the burglars have been obliged to pursue 
a different course. 

It is very evident that to enter a vault in any way 


except by the door must take a large amount of patient 
work, all of which must be done in the still hours of 
the night and must be accompanied with more or less 
sound. 

While this sound may not be discernible to the hu- 
man ear it cannot escape the microphone, which ís ca- 
pable of transmitting the sound of a fly walking on a 
board. 

Had the Selby Company's vault been equipped with 
this microphone attachment the drilling of the floor 
could have easily been detected by the watchman who 
should listen at the receiver at certain intervals 
through the night, the act being recorded on a dial. 
Any slight sound made on any part of the metal would 
be faithfully recorded and even intensified by the in- 
duction coi]. 

The Ericsson Transmitter is admirably adapted for 
the purpose on account of its extreme sensitiveness and 
immunity from packing. Mary transmitters will 
work when used frequently, as this serves to agitate the 
carbon granules, but very few will work after having 
stood a long time in absolute stillness without first be- 
ing shaken slightly. 

This fact leaves the Ericsson in a field by itself for 
this class of work, and combined with the receiver and 
other apparatus of equal merit makes an equipment 
that can be thoroughly relied on in every instance. 

Further information concerning this apparatus or 
anything else in the telephone line can be obtained by 
writing to the office of the Ericsson Telephone Com- 
pany, 296 Broadway, New York City. 

re — iM 


COMING ELECTRICAL EVENTS 


American Street Kailway  Association— Convention, 
New York City, October 9, 10 and 11. 

American Electro-Therapeutic Association Buffalo, 
N. Y., September 24, 25 and 20. 

Association of the Edison Illuminating Companies— 
Meeting, September 10. 

Old-Time Telegraphers’ Association and U. S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

Pennsylvania State Street Railway Association—Con- 
vention, York, Pa., September 4. 

Roentgen Society of the United States—Meeting, Buf- 
falo, N. Y., September 10 and 11. 

— — — — 


INCORPORATIONS. 


The Trevorton Electric Light & Power Company, Trevor- 
ton, Pa. Capital stock, $5,000. 

The Southern Electrical Supply Company, Norfolk, Va. 
Capital stock, $100,000. H. R. Gay, of Baltimore, is vice, 
president. 

The Callum Electrical Company, Wilmington, Del.—to 
operate signal lights on any bay shore or bay in the United 
States. Capital stock, $500,000. 

The Corn Palace Electric Construction Company, Sioux 


- City. Ia. Capital stock, $10,000. Incorporators: Charles 


A. Hickman and Simeon A. Hickman. 

The American Malntenance Company, Chicago—to build 
and maintain electrical or mechanical plants. Capital stock, 
$2,500. Incorporators: O. E. Becker, N. J. Johnson and O. 
B. Swanson. 

The Hydra Manufacturers’ Agency, New York City—to 
purchase and place in operation electric batteries, particu- 
larly those known as the Hydra Double Batteries. Capital 
stock, $50,000. 

The Western New York Water Power Company, Buffalo, 
N. Y.—to manufacture electricity. Capital stock, $50,000. 
Directors: Edward S. A. McLeod, W. E. Frampton and F. 
B. Hartzell, all of Buffalo. 5 


— . —ümur—ä— 
ELECTRICAL PATENT RECORD. 


LETTEBS PATENT ISSUED AUGUST 27, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES. 
681,293. Electric System for Railways. Daniel S. Bergin, 
Chicago, Ill. Filed May 23, 1901. 

681,350. Street-Car Fender. Charles T. Stoelting, St. Louis, 
Mo. Filed May 6, 1901. 

681,361. Car.Fender. John B. Wood, Cranston, R.I. Filed 
Jan. 31, 1901. 

681,410. Klectric-Traction Road. Leon Dion, Boston, Mass. 
Filed Jan. 28, 1901. 

681,454. Controller for Electric-Railway Motors. Frank A. 


Merrick and Emmett W. Stull, Johnstown, Pa., assign- 
ors to the Lorain Steel Company of l'ennsylvania, Filed 
Sept. 28, 1900. 

641,474. Electromagnetic Safety System for Railroads. 
Charles M. Cronkite, Lansing, Mich., assignor of one- 
tenth to James E. Hilliard, same place. Filed Aug. 27, 
1900. 

681,704. Feeder-Cable Holder for Electric-Railway Systems. 
Walter D. Young, Baltimore, Md. Filed Feb. 1, 1901. 
681,605. Crossover-Switch for Electric-Railway Systems. 
Walter D. Young, Baltimore, Md. Filed Feb. 12, 1901. 


ELECTRIC LIGHTS AND APPLIANCES. 

681,179. Electric-Are Lamp. Francis B. Badt, Chicago, III. 
Filed Feb. 25, 1901. 

681,352. Heater for Electrolytic Incandescent Lamps. James 
Swinburne, Westminster, Eng., assiguor to the Electric 
Resistance & Heating Company, Limited, London, Eng. 
Filed Jan. 8, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 

681,211. Electric Detector for Valves. Charles B. Garrett, 
Minneapolis, Minn., assignor of one half to Martin Dyke, 
same place. Filed March 20, 1900. 

631,209. Motor-Controller. Rumsey W. Scott, New York 
City. Filed Dec. 19, 1900. 

631,295. Dynamo-Electric Machine. John B. Blood, New- 
buryport. Mass. Filed March 18, 1901. 

681,317. Core and Pole-Piece for Field Magnets of Dynamos 
or Motors. Robert Hirsch, Milwaukee, Wis., assignor of 
one half to William B. Voth, same place. Filed Oct. 19, 
1699. Renewed June 29, 1901. 

681,358. Electric Switch. George B. Thomas, Hartford, 
Conn., assignor to the Perkins Electric Switch Manufac- 
turing Company, same place. Filed March 5, 1901. 

681,416. Outlet for Electric Conductors. John H. Goehst 
and Charles M Wilkes, Chicago. Ill. Filed Dec. 17, 1900. 

681,421. Supporting Device for Brush Holders. John P. 
Mallett, Madison, Wis., assignor to the Northern Elec- 
trical Manufacturing Company, same place. Filed May 
10, 1901. š 

681,625. Autopneumatic Regulator for Motors. William B. 
Cowles, Cleveland, O., assignor to the Long Arm System 
Company, same place. Filed May 28, 1901. 

TELEPHONES AND TELEPHONE APPARATUS. 

681,296. Telephone-Receiver-Support Lock, Addington L. 
Brinckle, Philadelphia, Pa., assignor of one-half to Ben- 
jamin C. Fox and William O. McClurg, Chester, Pa. 
Filed May 15, 1901. 

681,374. Microphone and Telephone Installation. Lipa 
Polinkowsk y, Berlin, Germany, assignor to Siemens & 
Halske Aktiengesellschaft, same place. Filed April 8, 
1901. 

681,408. Adjustable Arm for Supporting Telepbone-Re- 
ceivers. Edward M. Cox and Walter Reed, Portland, 
Ore. Filed Nov. 20, 1900. 

681,603. Mechanical Intercommunication Between Tele 
phone-Switchboards. George M. Yorke, New York City, 
assignor to the American Telephone & Telegraph Com- 
pany of New York. Filed March 20, 1901. 

MISCELLAN EOUS., 

631,185. Telegrapher's Finger Guard. Ira H. Blessing, Al- 
bany, N. Y. Filed Nov. 14, 1900. 

68' ,219-681,220. Motor- Vehicle. Bohn C. Hicks, Chicago, III., 
assignor to the Hicks Motor Cycle Company, same place. 
Filed Oct. 22, 1900. 

631,921. Submarine Boat. John P. Holland, Newark, N.J., 
assignor to the Electric Boat Company of New Jersey. 
Filed Sept. 27, 1900. 

681.222. Submarine Vessel. John P. Holland, Newark, N. J., 
assignor to the Electric Boat Company of New Jersey. 
Filed Oct. 3, 1900. 

681,429. Method of Making Secondary-Battery Plates. Bert- 
hold Kuettner, London, Eng. Filed Oct. 25, 1900. 

681,341. Magnetic Device for Restoring and Alding Hearing. 
Samuel G. l'ayn, Jr., Bath on Hudson, N. Y. Filed Jan. 
17, 1901. 

681,371. Signaling Apparstus. Gwynne E. Painter, Balti 
more, Md, Filed Jan. 26, 1901. 

651,461. Attaching-Plug for Electric Wires, 
Stuart, Chicago, Ill. Filed May 1, 1901. 
681,470. Removable Jacket for Electric Cables. Jaines 

Wolff, Chicago, Ill. Filed Aug. 24, 1900. 

681,495. Electric Switch for Alarms. Israel B. Chantler, 
Sewickley, Pa. Filed March 8, 1901. 

681,532. Diaphragm for Electric Batteries. John L. Dobell, 
Harlesden, Eng. Filed Dec. 6, 1597. 

681,576. Motor-Carriage. Albert S. Parsons, Berkeley, Cal. 
Filed July 7, 1899. Renewed April 25, 1901. 

031,617. Telegraphic Apparatus, Sidney G. Brown, Bourne- 
mouth, Eug. Filed March 29, 1900. 

681,040. Electric Marine Governor. Thomas P. Housden, 
San Antonio, Tex. Filed Dec. 5, 1900. 

681,654. Electric Prospecting Apparatus. Augustus F. Me- 
Clatchey, Aurora, Ill., assignor to Frederick M. Steele 
and Ernest Dale Owen, Chicago, Ill. Filed April 20, 1960. 

681,660. Primary Battery. Otto A. Spahr, Millersburg, O. 
Filed June 9, 1900. 


* 
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SEPT. 4, 1901.] 


ELECTRICITY. 


139 


2 ů—ß—tꝗ—ͤů3ßöÄ5«¶Iͤũ 


THE TELEPHONE WORLD. 


Independent Consolidated Telephone Com- 
pany Incorporated in Wisconsin. 


The Independent Consolidated Telephone Company, with 
headquarters at Milwaukee, was Incorporated last week by 
A. L. Hutchinson. Edwin I. Fairchild and Harry S. Hadfield 
with $500,000 capital. A meeting of those interested was 
held to perfect plans for the completion of this company, 
which will operate throughout the State. 

The company now controls a number of smaller lines in 
Wisconsin. A main line is to be constructed from Escanaba, 
Mich., to Milwaukee. and exchanges will be established in 
all the cities along the route where none are as yet estab- 
lished. 

Besides the gentlemen above named, F. H. Lord and W. 
W. Townsend of Chicago are also interested in the line, 
E. T. Monger, of Green Bay, an electrical engineer, is a 
atockbolder and will begin operations at once. R. Valen. 
tine of Janesville, E. W. Keyser of Waukesha, J. C. Harper 
and L. W. Burch of Madison, and C. W. Switzer of LaCrosse 
are other stockholders. 

The company has already obtained options on 600 miles of 
toll lines, and when completed will have 1,000 miles, and 
the capital invested will be $1,000,000. 


All is at peace between thetwo telephone companies in 
the Cbancery Court of Shelby County, Tenn. The last 
shadow of difference which existed heretofore has been re- 
moved. The two are at peace so far as the courts of the 
county are concerned. There was a little while back a dis- 
play of injunction which was most startling: It looked as if 
au endless war might be inaugurated between the Memphis 
Telephone & Telegraph Company and the Cumberland Tele- 
phone & Telegraph Company. The bill introduced and the 
subsequent docu ments filed in the case complicated matters 
to such an extent that it seemed that the possibilities of an 
adjustment without additional legal process was impossible. 
The trouble ended, however, without so much as a hearing. 
The two companies through their respective legal repre- 
sentatives appeared in court, and asked that the suits be 
withdrawn. This indicates clearly that the settlement ar- 
rived at has been effectual and that the companies will not 
for awhile at least enter the courta. 


A report from New Haven, Conn., states that improve- 
ments have been made inthe local telephone office that pro- 
vide facilities for a better service during the busy hours. 
Another transmitter has been attached to the switchboard, 
allowing two operators to work at thesame time. Head re- 
ceivers, which have been added also, will make the work 
easier for the operators, and they can attend to calls more 
rapidly. The increase in business at the office during the 
past six months has demanded the improvements. More 
business is being donethere at present than at any time 
since the opening of the office. The reduction inrates has 
invited several new subscribers. 


News from Miamisburg, O , asserts that the Central Tele- 
phone Company has completed two rural lines, and is pre- 
pared to give the best of country service from now on. 
Over forty subscribers have already been secured. The 
new lines are over the Springboro pike and the Ellerton 
road. A line is being built over the Centerville pike. E. 
Cure of Dayton, O., has charge of the work of construction 
and is pushing it admirably. 


The United Telegraph & Telephone Company of Minneapo- 
lis, Minn., bas filed a trust deed to secure $40,000 worth of 
bonds to the Minnesota Loan & Trust Company. Thebonds 
are for ten yearsat 6 per cent. This deed must be flled in 
every county through which the lines of the company pass. 


The Rawson Electric Company, which is constructing the 
Home Telephone plant in Lockport, N. Y., has commenced 
connecting up the telephones, and already ten phones are in 

. working order. The middle of this month will see the ex- 
change in full working order in that city. 


The Central New York Telephone Company's exchange in 
Canton has assumed a goodly portion and the equipment 
being of the long-distance ty pe it isgiving excellent satisfac- 
tion. 


According to an account received from St. Paul, Minn., 
the Twin City Telephone Company will install a model 
telephone exchange at the State Fair grounds. 


All indications point to the establishment of a new central 
office of the New England Telephone & Telegraph Company 
in North Brookfield, Mass. 

The Dauphin, Pa., County Telephone Company expects to 
start work on its new line in Steelton shortly. 


Combining Telephone Plants. 


Using the language of the New Vork Mail and Express,“ 
an official of the Interstate Telephone Company of New 
Jersey, capital $5,000,000, says that the company now has in 
its possession in that State all but two of the Bell Com- 
pany'srivals. Of these two companies, the Eastern Tele- 
phone & Telegraph Company of Camden is practically con- 
trolled by David Baird, of Camden, who owns pearly a 
majority of its $300,000 capita] stock. Negotlations between 
the Interstate and Mr. Baird, with a view to a merger, are 
now in progress. 

In Pennsylvania, the Consolidated Telephone Companies, 
which have issued $3,250,000 of their $4,000,000 capital stock 
in exchange for the securities of underlying concerns ex- 
tending to Wilkes-Barre, Carbondale and Reading, are now 
considering the feasibility of an extension of their system 
still further westward, although nothing definite has yet 


been done in this direction. 


New Telephone System for Steamers. 


The New York & New Jersey Telephone Company has in- 
troduced a novel telephone system on the plers of the 
Hamburg-American and the North German Lloyd Com- 
pany. Telephone apparatus is placed on the steamers of the 
company and a station erected on the piers. Connection is 
made by a flexiblecord By this means telephone communi- 
cation can be established with incoming steamers before the 
gang plank is put out. In the case of outgoing steamers 
passengers can have telephone communication with their 
friends till the vessel leaves the pler. 


It looks very much as though there might, in the future, be 
a competing telephone system put in in Nashua, N.H. Repre- 
sentatives of a new telephone company have been in that 
city and have had & conference with & number of business 
men relative toadopting the service, providing it is put in. 
An interested party there recently said: There certainly 
will be an attempt to establish & new telephone service in 
this city. From what I know of the matter it will be the 
same as the Independent Telephone Company operating in 
the cities and towns of Massachusetts and other parts of the 
country. The advantage of the new system which this 
company, I am informed, deeires to introduce here, is that it 
wil do away entirely with a telephone exchange. The 
great feature will be the cheapness for which telephones 
may be rented," 


A telephone war is predicted for Hamilton, O., within the 
next few days between the Bell Telephone Company and the 
Everett. Moore syndicate of Cleveland. Jtis stated that the 
control of the Hamilton, Hughes & Monroe Telephone Com- 
pany and tbe Western Butler County Telephone Company 
has passed into the hands of the Everett-Moore syndicate, 
and that it will erect 160 new 45-foot polesin Hamilton. The 
Hamilton & Hughes Company has a city franchise granted 
by the old council five years ago, and it is under this grant 
the extensions are to be made, 


New telephones are to beinstalled in the Lusiness district 
in Kansas City, Mo., south of 11th street, within the next 
month. This change will follow the completion of the new 
exchange at 17th and Main streets. The chief feature of the 
improvement is that there will be no necessity of ringing the 
bell. Infact there is no crank toturn. One will just lift the 
receiver and this vill flash a light before the telephone oper- 
ator's eye, and the connection will be made almost instan- 
taneously. 


The municipal telephone system was inaugurated August 
29 at Glasgow, Scotland, with all the latest improve 
ments, wires all underground and 16,500 miles of wire. Pro- 
vision i$ made for 20,000 subscribers; the service is de- 
signed to be as perfect as possible, affording the public 
every facility for cheap and convenient communication. 
Officials inspected the system and found it ready for busi- 
ness, 


A project is under way to construct a telephone line from 


Pierre, S. D., to the Black Hills. The company is to be 


incorporated in a few days and work will be begun at once. 
The line will connect with Black Hills systems and give that 
section direct communication with the eastern part of the 
State. 


The Tennessee River Telephone Company of Meigs 
County has amended its charter. The capital stock is in- 
creased from $3,000 to $10,000. 


A local telephone company was lately organized at Frank- 
lin, Tenn. 


Mountain View, Okla., is to have a telephone exchange, 


War Against the Bell Company. 


The Independent Telephone Company of Windsor, Mo, 
has applied for a franchise in Warrensburg. The Twentieth 
Century Telephone Company of Pleasant Hill has been at 
the latter place for several weeks endeavoring to secure a 
franchise. The companies will endeavor to oust the Bell 
Company's local system if admitted. 


J. D. Hobbs aad J. D. Peachey are installing a novel telc- 
phone system in East Orange, N. J. Their idea isto make 
& one-sided telepbone service take the place of messenger 
call boxes as well as police and fire alarm calls. They 
have a small central station, The name of the new in- 
strument is orderphone, and it is used only for outgoing 
calls. Fifty cents a month is paid by the subscriber for the 
privilege of calling central to order from the butcher, 
grocer, coal dealer or other tradesman, and at the same time 
the instrument can be used as a police or fire call in the day- 
time andas an automatic burglar alarm and thermostatic 
fire alarm at night. In construction the telephone is simple. 
The receiver is removed from the hook, which rises slowly, 
retarded by a pneumatic valve, and rings its own number in 
central office by meansof contact points, which the hook 
engages. The call is mechanically recorded at central 
Office and answered by an operator, who at once transmits 
the order either by telephone or messenger. 


E. Bingham Allen has recently been called to Cleveland, 
O., to take a position with the Consolidated Telephone 
Company. He was brougbt from Toledo, where he was con- 
nected with the Toledo & Western Electric Railway Com- 
pany. He is now the general right-of way agent of the In- 
ter Ocean Telephone Company, which is the long distance 
department of the Consolidated Company. The Consoli- 
dated was formed some time ago in Cleveland. It is capi- 
talized at $10,000,000, is controlled altogether by Cleveland 
money, and operates independent telephone lines in New 
York State. 


The hands employed by the Southern Bell Telephone Com- 
pany in putting up poles along the streets of Cartersville, 
Ga., for the use of the company's exchange that is being 
established there, were forced to stop work by order of Judge 
Fite. A bill of injunction was filed by the Cartersville Tele- 
phone Company on the plea that its business would be 
ruined if the new exchange is established. Judge Fite 
granted a temporary restraining order and set the case for a 
hearing on September 20, 


The Bell Telephone Company has taken down its line be- 
tween Houston and Money Creek, Minn. It has not been 
abandoned permanently, and as soon as it is possible will be 
rebuilt under a new system, and poles placed upon the right 
of way of the Bell Company. 


The Two Rivers, Wis., Telephone Company has let a con- 
tract for theinstallation of the entire new system to take 
the place of the one now in use, which is no longer adequate 
to meet the demands. The new system will be so constructed 
that a patron can have use of the long-distance telephone 
syatem. 


A company is being organized at Parkston. 8. D., to put in 
a local telephone exchange, and from present indications 
they will no doubt meet with success. 


The Washington County Commissioners have entered suit 
against the Maryland Telephone Company of Baltimore 
City tocompel payment of $626.16 for taxes for two years 
on capital stock. 


The Pineville, Ky., Telephone Company has leased its 
whole system to Nodey Starkey, of London, Ky., who will 
manage it In the future. 


The New England Telephone Company has sent a force of 
men to Portiand, Me., for the purpose of installing the new 
common battery system in all the phones around town. 


A branch line to Pony, Mont., and the mining district sur- 
rounding that town has been completed by the Rocky 
Mountain Bell Telephone Company. 


Greene County, Mo., is said to have the only Farmers‘ 
Mutual Telephone Association, systematically and equitably 
organized and operated, in the State. 


Marshfield, Wis., will soon have long-distance telephone 
connections. The differences between the local company and 
the Wisconsin Telephone Company have been adjusted, the 
latter company conceding to all the points. 


The Cumberland Telephone Company has put up a tele- 
phone line from Knoxville to French, Tenn. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Abbeville, La.—Albert G. Nouch, of New Iberia, has 
been granted a franchise for the erection of an electric 
light plant here. 

Chatham, N. J.—At a recent meeting of the bor- 
ough council, electric light bonds to the amount of 
$15,000 at 4 per cent. were issued to the Prudential 
Insurance Company of America. The bonds are pay- 
able in twenty years. 

Collingwood, Ont.—Fifteen thousand dollars for the 
improvement and extension of water and light systems 
of this town was voted on and carried a short time 
ago. 

Harrisonburg, Va.--The town council has fixed upon 
Tuesday, September 17, as the date for holding a spe- 
cial election on the question of an appropriation for 
constructing a municipal electric light plant at an esti- 
mated cost of $30,000. The plan contemplates a water- 
power plant on the Shenandoah River, near Shendun, 
the current to be transmitted by overhead wire a 
distance of 14 miles. The town is now lighted bya 
private corporation. 

Herkimer, N. Y.—The electric lighting system is con- 
stantly increasing here. Nearly 1,200 new lamps have 
been placed about the village since January 1, and it 
will be neccessary at no distant date to secure larger 
generators and engines for the puwer station. 

Ilwaco, Wash.—The citizens of this place are now 
considering proposals for the installation of water 
and electric light systems. 

Independence, Kan.—L. P. Caldwell of this city has 
been elected superintendent of the new municipal 
electric light nlant. 

Kansas City, Mo.—This city will hold an election in 
October to vote on the issuance of $300,000 of bonds 
for the erection of an electric light plant. Address the 
mayor. 

Lumberton, Miss.—R. J. Fenn wants prices on an 
electric plant of 600 incandescent and 20 arc lights. 

Mount Forest, Ont.—A vote of the rate payers was 
taken here on the by-law to authorize the purchase by 
tie town of the works and property of the Mount 
Forest Electric Light Company, carried on by Messrs. 
Corley & Collius. The total vote polled was 212 for 
an ì 28 against, making a majority in favor of the by- 
law of 184. 

Ossining, N. Y.—The board of officers has granted a 
franchise to W. W. Law, of the Brier Cliff Stock 

Farm, for his electric ligEt and power plant, which he 
will use to light the new hotel now in course of con- 
struction there, and also the Holbrook School and 
Pleasantville village. Mr. Law also contemplates 
running a trolley road from his farm to Pleas ntville 
and this place. 

Plainfield, Ill.—This town is considering the estab- 
lishment of an electric light plant. 

Plainfield, Vt.—This village is to have electric lights. 
175 having already been subscribed for. 

Schoolcraft, Mich.—Several times attempts have 
been made to vote bonds in this village to provide an 
electric light plant, but they have been defeated each 
time. Now the village of Vicksburg is considering 
enlarging its plant and has submitted a proposition to 
Schoolcraft to run wires from Vicksburg to this village 
and light both places from the one plant. 

Scottsburg, Ky.— Electric lights and waterworks are 
to be established at this place in the near future. 

Solon, Me.—An electric plant is to be established 
hore. 

Susquehanna, Pa.—The incandescent dynamos in the 
works of the Susquehanna Electric Light Company in 
Oakland were recently damaged by lightning. The 
estimated damage is from $1,500 to $2,000. 

Wellington, Kan.—A number of local capitalists 
have made up their minds to invest some of their 
wheat money in an electric light plant. They are 
formulating a proposition to present to the city coun. 
cil askinz for a charter with the provision that the 
city may at any time purchase the plant from the 
company and own it. 

Yellvilla, Ark.—The Yellville Electric Light & Power 


Company, previously reported incorporated, will con- 
struct a system of waterworks and electric lights. 
W. F. Cleveland, president. 


Street Railways. 


Albany, N. Y.—Last week the Northport Traction 
Company filed with the Secretary of State a certifi- 
cate of incorporation. It is organized with a capital 
of $50,000 to operate an electric road between the East 
Northport station on the Long Island Railroad and 
Northport Harbor. The directors are William H. 
Baldwin, Jr., William F. Brown and William J. Kelly 
of Brooklyn; F. F. Haff, of Long Island City; John 
W. Hillman, Edward Pidgeon, Edward Thompson, of 
Northport; F. C. Scudder, of Babylon, and W. F. 
Potter, of Flushing. 

Carlisle, Pa.— The city council has granted a trolley 
franchise to the White Hill & Mechanicsburg Com- 
pany and the Baltimore, Westminster & Gettysburg 
Company. 

Cleveland, O.—T. I. Childs is seeking a franchise for 
an electric line along the canal from this city to Akron. 

Columbus, O.—The county commissioners have 
granted the Columbus, Delaware & Marion Electric 
Railroad a franchise for 25 years from Worthington. 
The beginning of the company's right-of way is near 
Flint. 

Detroit, Mich.—It is said here that following the 
purchase and consolidation of the electric lines in De- 
troit and vicinity, the Everett-Moore syndicate of 
Cleveland, O., has turned to the problem of securing 
electric power as cheaply as possible, and has decided 
to establish a plant inthe River Rouge district, several 
miles below this city, on the river front, for the manu- 
facture of coke, and a large number of by-products. 

Greenport, N. Y.—It is among the probabilities that 
a new trolley line running from here to Canarsie will 
replace the present road running from East New York 
to the latter place. It is expected that the new road 
will be in operation next summer. The Long Island 
Railroad is said to be behind the scheme. 

Leechburg, Pa.— The directors of the Apollo Van- 
dergrift & Leechburg Electric Railway have decided to 
begin work immediately on construction of the road. 
Dr. J. D. Orr, of this city, is president of the com- 
pany. 

Milwaukee, Wis.—The Milwaukee, Burlington & 
Lake Geneva Railroad now holds the most valuable 
franchise ever given to arailroad company in this city. 
It was granted by the common council in the face of 
the active opposition of citizens and property owners, 
all of whom were entirely disregarded. The franchise 
is for anelectric elevated road, is unlimited as to time, 
and permits of the running of frieght trains through 
the city. 

Monticello, Ky. —J. C. Slayback, of Hamilton, O., and 
T. F. McClure, of Cincinnati, have been here lately in 
the interest of a proposed electric line from this place 
to Burnside or Somerset. 

Mu ncie, Ind.— Sub-contracts for the construction of 
tie long-projected electric traction road from this city 
to Ft. Wayne will shortly be let. 

Oshkosh, Wis.—It is said that the construction of 
the Oshkosh, Omro & Berlin Electric Railway will be 
begun shortly. 

Philadelphia, Pa.—Numerous changes and improve- 
ments are now under way and in contemplation by 
various traction companies now operating in outside 
counties, by which it is proposed to furnish trolley 
communication between this city and Reading, and 
possibly Harrisburg. 

Pottstown, Pa.—A charter has been granted to the 
Ringing Rocks Traction Company, which purposes to 
build a trolley line from the northern limits of 
this place to connect with the Ringing Rocks road 
to Boyertown. It will reach the villages of Fagleys- 
ville, Morrisville and New Berlinville, and cover nine 
miles of a thickly settled territory. 

Quakertown, Pa.—The Lehigh Valley Traction Com- 
pany has announced the purchase of the line from 
Quakertown to Perkasie from the Quakertown & 


Philadelphia Traction Company. The line is needed as 
a connecting track between Allentown and Philadel- 
phia. 

Toronto, Can.—Work will soon commence on the 
new London, Aylmer & North Shore Electric Railway. 

Traverse City, Mich.— The citizens favor a $20,000 
bond issue to aid in the construction of an electric line 
from here around the peninsula, touching at the Old 
Mission resort. 

Wilmington, Del.—The Wilmington & Brandywine 
Springs Railway Company has made a deal with Chee- 
ter County capitalists to build & trolley road from 
West Chester to the State line to connect with the 
tracks of the local company, which are to be extended 
to that point. 


Company Matters. 


Chicago, Ill.—The Western Electric Company is 
about to begin the construction of a 10-story building, 
in connection with its large plant, at a cost of $190,000. 

Lancaster, P&.—The Lancaster County Railway & 
Light Company has awarded contracts foran electric 
power plant that will cost $300,000. 

Minneapolis, Minn.—The Minneapolis General Elec- 
tric Company has secured control of the International 
Electric Company and the latter has gone out of exist- 
ence. 


Power and Transmission. 


Columbus, O.—Men of this city are promoting a 
scheme to harness Cuyahoga Falls and supply power 
to the surrounding towns, especially Akron, Massillon, 
Ravenna and possibly Sandusky, in the near future. 
The company will incorporate for about $1,000,000. 
The man said to be particularly interested is G. A. 
Ritchie, who is said to have constructed similar power 
stations in several South American countries. It is 
proposed to spend $140,000 for the construction of a 
dam at the falls and for races tocarry the water from 
a big reservoir. 

Fulton, Wis.—Changes are soon to be made in the 
power plant located here by the Janesville Electric 
Company. Heretofore the dynamos located at this 
place have furnished the current for lighting the arc 
lights in Janesville as well as those in Edgerton. When 
the new machinery is installed a power current of high 
tension will be transmitted to Janesville. The Edger- 
ton Electric Company will doubtless install another in- 
candescent machine at Fulton to help out an overload 
that might occur at the Indian Ford plant. 


Mines. 


Denver, Col.— The Smuggler-Union Mine has placed 
orders for a number of new motors and other electrica] 
equipment.—The Utah Fuel Company will henceforth 
operate the Sunnyside Mine with electricity, generators 
and motors being ordered recently. 

Idaho Springs, Col.—The equipping of mines in this 
locality with electricity is commencing, and engineers 
have been in the field, running lines and making esti- 
mates for many of the mines. The poles are now up to 
the Gem Extension Mine, and other properties in the 
same locality are to be furnished with this kind of 
power. It is said that the Seaton, Freighters’ Friend 
and Sun and Moon are to be supplied with electricity 
by the Seaton Mountain Electric Company as soon as 
the new machinery is received by that company. 


Automobiles. 


Albany, N. Y.—An electric automobile bus company 
will soon be formed in this city for the purpose of 
doing a general bus business with electric vehicles. 
Mr. Matthew De Freest is the prime mover of the 
project. 

Chicago, Il]l.—The Mohrjay Automobile Company, 
capitalized at $10,000, will construct and operate mo- 
tors, vehicles, etc. W. V. Thompson, Webb Jay and 
John Charles Mohr are the interested parties. 
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Po subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compile& from special reports received by Execraicrry from a variety of sources, 
C» utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 


& favor to have brought to their attention any inaccuracies readers may discover in these columns, 


, seorodiations: ert indb., certificate of indebtedness: coll., collateral; cons., consolidated ; const., construction; conv.. convertible; com., common; deb., debentures: exten., 
on gen., general: g., gold; guar., guaranteed: inc., income; imp., improvement; pd., paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually; 
& quarterly: A. & O., Apl. and Ocl.: F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 
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Capital Stock. Capital Stock. 
— t — Rate and Date ot m] Eato and Date of - 
Sane. Par/Authorz’d/ Issued. Last Div. Bid. Asked. NAME. Par|Authorz’d| Issued. Last Div. Anketly 
Hartiord Conn-^ug 30 
Albany, N Y.- Aug 30 | t Hartford Street Ry. oo. 100| 84, $200,000|8 & S., Oot., em 
e — wv gc 5 : $5,000,000| $5 000 000/134 & Q., 105 | 107 Hartford & West Hartford 5 H......| 100| 1 9 e 
onso of the ny an 
roy Oity Railway.) Holyoke’ Masa.— Aug 30 
Holyoke Street Ry. Oo — s.. 100 400, 400,000/8 & A., June, 212 
Allentown Pa.- Aug % Hoboken N. J.-Aug 30 
Allentown & Lehigh Va!. Trac. Oo 4,000,00C| 1,500,000 — 15 North Hudson Oo. (N. J.) Ry. OO... 25| 1,250,000) 1,000,000/8 X, oo 
Bridgeport, Conn- Aug 30: Indianapolis, Ind—Aug 30 
Bridgeport Traction Co....... ..... 2,000,000| 2, 000, 0001 X Aug., 100| .. |l**{ndianapolis Street Ry. 5,000,000| 5,000,000} ...... ..... 2514 
Baltimore Md —Auvg 20 TS Lancaster, Pa.— Aug 30 
a United Rail ways & Elec. OO. om 24,000,000) 18.000, 000 6/8 104 Pennsylvania Traction Oo. saa sisan 190| 10,000,000 32 8 - 
" ncaster & Col. Electrice R999. 7 000000006 «00000000 "á 
OE ME Moa 30 5 000 000 1 081 se. West End Street Bailway ecsosseocece]eve.| Peces]  vecccceooscec CFO e99999 ^20 2799 .. 
ew Eng ee —— , " , E 22 : 
North Shore Traction Co. . com. 4,000,000} 4,000, — 16 [Louisville, Ky.— Aug 30: | 
North Shore Traction Co.. eee ««-pld. 2,000,000 2,000, 96 1: Louisvilie R n n NOO 100 4,000,000 8,500,000 225 * 1 April. &3 
b West — sprees - eee. T err pem 48888 110 11054 Louisville Ry...-...«. eee. . pd] 100| 2,500,000) 2.500, 000 2% & S., Oct. 1, lis 
Boston Elevated R. R. 10,000,000 1566 | 57 Minneapolis. Minn.—Aug 30 | 
N. Y — Aug 30: Twin City Rapid'Cransit........o" m.| 100) 17,000,000) 16,010,000) 187 N 8. * 
—— n ETT 212 244 [Twin Oity Rapid Transit. . 7 % j td.|----| 9:000, TU, 20014 X, Oct, 
Broo yn RV. , , ’ v; * ; 
48,000, (4) (o = g 3 
Brooklyn Ra ; Transit Oo., tr serit. - 2 po 107 105 Montreal, Canada.-Aug 30 50| 4,000,000] 4,000,000/8 N 8., M. & N a 
eBrooklyn Heights road 12.000.000 12.000. 337 | 289 Montreal Street Ry. (Oo. 100 8.000. 000 8.000.000 2 xb . f 1 3 
eBrookly end 100. & Sub. ER. 2,000,000| 2,000, [Toronto Street Ry. Oo. ......-----.-- 000. 000, 00014 3 J. 4 J. 0974 
roo yn u ns . . ^ dae , * , , 
Coney Island & Brooklyn RR. 2,000,000] 1,884. 625 |8? Memphis Tenn.- Aug 30 
Kis Count? — — doce 10 2 4.500, a 2: Memphis Street Railway (o 100 500,000) 500, 00 % . q m 
Nassau Electric Rallroad s.s.s.. „pid. 6,000,000 6,000, 52 85 New Haven, Conn.—- Aug 80. 
fAtlantic Avenue Railroad........ 2,000,000 12 * | * |Fair Haven & Westville RRR... 25 2,000,000 2,000, 900 5 % S., Be 4¹ 
_ gBrooklyn, B. 4 W. E. Iroad- .. 1,000,000 5,999, New Haven Street Railway Qo... 100 1,250,000} 1,000,000 2/6 X A., July a 
Aug 30 ew Haven & Oenterville.......... , o e — 
ro & —— — ny. 1,250,000] 1,250, HN gubeeaciwase El coc rnin ic: vi occae: Ioco: ror e te 
*Buffalo Railway Co 6,000,000) 5,870, New Orleans, La.—Aug 30 6 
Ane Canal & Olaiborne RR. Oo.. | : , + July, - 
— 8,000,000| 8,000 37 | a8 ||New Orleans & Carrollton RR......| 100| 1:200,000| 1. 200, 000 134 N Q., Oct, 158 
Columbus Street Railroad........... 1.800.000 1,500. wt |100 [New Orleans Traction Co new com.| 100) "| ...... . 238 
Columbus Street Railroad, pfd.... „800, Ow, New Orleans Traction Co new pid. “re : re iR : "T io 2A 108 
Charleston, S. C.— Aug 30 New Or. Cy & Lake Nh. guat. 100 2.000,000| 2.000, 00 4 % 8., Jan.” he os 
Charleston City By. 000 50 100, 000 100, [EZ eee 58 ione cir] Lam en in %., June, — | 53 
Enterprise City RR. Oo......... ....| 25 | 1,000,000; 280, ec — St. Charles Street Rallway . 50} 1,000,000) 1. 000,000 14 &. Ocot., 565% oy 
Chicago, III. Aug 30 i .. [New Yorx—Aug 3) 
Chicago City Ry. Oo................. 100| 12,000,000) 12,000, 250 | 255 [Oentral Crosstown HE...............| 100} 600,000) $00,000 1£* Q. 255 | 200 
OMengo & South Side R. T. RR. 100| 10,828,800| 10,828, T ee cOhristopher & 10th Sts. RR..guar.| 100 650,000 650,000)2 ^$ Q., Oot., i5 | 185 
Lake Street Elevated RR... 100 10,000,000| 10,000, 12%4| 19 Dry Dock, E. Brdw’y & Battery RR. 100 1,200,000 1,200,000) 174 % A., Nos. 120 | 186 
Metropolitan West Side Eley. Ry...| 100| 15,000,000| 7,000, 3: | 35$ |dMetropolltan Street Ry. Co. 100 45,000,000 18, 000, 900 288 * N, Feb., 1901. 168%½ 16934 
Met. West Side El., pfd................| 199) 15, 000, 000 9,000, UT 37 eBleecker St. & Fulton F. Ry. guar 100; 900,000 900,000 4 % A., July, 32 36 
North Chicago Street RR.......... * 100 10,000, 000 6,600, — ony Broadway & Seventh Ave...guar.| 100 2,100,000) 2. 400,000 2% % Q. 244 | 249 
ANorth Chicago — 18 9 1000 500,000 249, 200 202 9Oen. Park, N. & E. Rivers RR. guar, 100 1,800,000) 1 rend 4%. 206 | 310 
South Chicago 8 flway........ 100 2,000,000| 1,008, 108 109 hEighth Avenue RR..........,....| 100 1,000,000| 1, 0, e 400 | 410 
West Chicago 8t. RR. Oo 100| 20,000, 000 18,189, 8934| 90 i42d Bt. & Grand St. Ferry RR.guar| 100 — 750,000 : 8,000454 % Q. 890 | 400 
Union Traction Ry.............com |::*.| 1,250,000) — 624, 17 17% || jNinth Avenue KK. ...guar.| 100 — 800,000)  & 0,000 6534, 055a 1s8 | 205 
Union Traction Co. .............pref.| 100| 2,000,000) 2,000, 60 61 kSixth Avenue RR............ guar| 100| 2,000,000| 2, 00, 000 -— 200 | 205 
ont i l Dlg tee — E. R. Co..guar. — ^ E : peep 4 seit 222 410 
Cm Aug 30. con venue B. . . ese ee a. 8 „ » Jan, 12 | 215 
— Pls wd agy Third Avenue RR. .. . . . . . . 100 yee 10, 000 $1.75 p. sh. Feb, 121 12144 
e r$ — — Bg. * ms 50 1,000,000 ape T AR A oe oe cine e yere * — — SERN 000000000 — 78 
Cincinnati, Newport & Gov. B. Ry. 100| 3.000.000 8. 500.0005 eb. 75 | T6 EET E BIas T : 3 ase 
IOincinnati Street Ry. Coo 50| 18,000,000} 14,000,000) 134 & Q., Jan. 124% 125 Newark N. J. Aug 30 
Mt. Adams & Eden Park Inc. Ry. 50 2,500,000 2.200, 000 14 X Q., Jan. 12 17 Consolidated Traction Co of N. J... pvo t,000,000| eee 60% 7014 
tatoo, Bed. & Olov. Elec. Ry. United lee. Oo. of ew dez. 100) 804,000 Got SX A. lasog] a 
Axron ev. Elec. Ry....... 100| 1,000,000| 1.000, 000 34 % Jan. 45 50 sm Pi | a 
Oleveland Olty Ry...................| 100] 8.000.000] 7,600,000 Jan. 102 |163 || Pittaburg, Pa. Aug 30 
Cleveland Electric Ry.............. | 100| 12,000,000| 12.000, 000 34 & Q., Oct., 83 85 Allegheny Traction Oo.............. 500,000 STEN 27 on 
h.—Aug 30 oOonsolidated Traction Oo....com. 5,000,000 2 X, Jan. 20 31 
— . — Street By. 100} 2,000,000| 1,250,000 1003; V 1800.000 ihe ae E... 
—— eens ' , 99 s—9— oe 2222320 , , | o 
Ft. Wayne & Belle Isle Ry. 100 1... | 1,200,000] -.-.-. 175 |. qOitizens’ Traction OOo. 8,000,000 | "i^ ud 73 T 
Rapid Railway Co. Vues» coheed 250,000| . 250,000) ............ 90 | 100 rDuquesne Traction Oo........... 8,000,000. 6 9$ A. e - 
it Electric n 1,000,000 1, O00, 0000 — w 75 || sPitteburg Traction Coo 2,500,000 35 &, Nov. n cs 
Wyandotte & Detroit River Ry.....| 100| 350,000  209,000| ............ 100 | liv Federal 8t. & Pleasant Valley Ry.. 1,400,000 246 &, July, 27 39 
Q.— Aug 30 | Pgh., Allegheny & Man. Trac. CO. 8,000,900 2%, Aug. EA "à 
Dayton O. s 22 E ttepurg & Birmingham Trao, Ry. 10,000 1%, Oct. 4l | 43% 
Ot Railway — Sen | 109 1200909] Ne onl) x d Hg | Weruseed Weaeilon Obani c ace 7,000,000 UN Y»; "m 
WEY ooo " s a d ITIIITTTT ODODO, , , : : , 
People's Street Railway....... es ver 1.100.080 N 114 1186 United Traction CO. pro 8,000,009 J. & J. 1854! 1854 | 
— - - 2 wo an — — Lid r 5 N i d rod * Ea l UU RA. MELLE a. 
PUniisted: IEE dN % ` * (Ww oC Ualléted; fFullpald. 1 ~~ CB P 
a The United Railways & Electric Company comprises in its oiganization the Baltimore a Leased to if ena Tro standing d Es-dlv> Tees 


d to New Orleans traction Company at 6 *; on etock 
b Leased to New Orleana Traction Osim pane at 8 3? on stock. 
: Deés- dio Central Orosstown Railroad at 8 % ou stock and interest on bonds. 

Dperas ng the former Met. Trac. system, that corporation having become extinct 
75 : to 23d Street Ry for 99 yearn: lease assigned to Metropolitan Street Ry. 
f gites to Houston, West Street & Pavonia Ferry —now Metropolitan Street Railway. 

4 “pohly 28 Mot opo ian Me Ry: 15 8 58 on acer ort Oct. 1. 1897: thereaft r 9 X. 

n Street Ry. for 99 vears from Jan. 1,1895, at $215, 1 

; posed io Metropolitan ee Halves tor 18 % on stork N 

et. 8t. Ry. for 99 years from April w, 1892; 6 X fi rat 5 t 
k Leased to Metropolitan Street Railway for $145,000 per annum. A es ene 
l Leased 1o Metropolitan Street Raji wav for 18 % on capital stock. 
m Controlled by Third Avenue Railroad by purchase. " 
n Dividends of 127 ?; yearly guaranteed by Consolidated Traction Company. 
o Controls by lease the Alleg'ny, Cent., Oitizens’ Duquesne, Fort Pitt & Piti b Traction: 
p Leased to Consolidated Traction Company for 8 % per annum on par value of stoc 
q Leased to Fort Pitt Traction Company for 6 % on $8,000,000 capitalateok,; 7 


Oonsol dated Railway Company, the Baltimore Oity Passenger Railway Com any, all the 
ux of 720750 „ 78 SA nee panies, n alao the Central Rall 
more. pref atock o ‘ec Co ha- been issued in the f 
b Leased to B ston E evated Raiiroad Company. : P 


j bv West Chicagu Street Railroed Cem 
— Majority of stock owned N. West Division Railway Company; 5 % on 05 


stock guaranted by West Chicago Street Railway Company. lessee. c © Leased to Consolidated Traction O 6 stock. dis 
q Cincinnati Bt, Gallwey purchased tho Mi. A- dj Eden Park tes Itd bonds, || ‘a Leased to Consolidated Treetion Compen] for f & on capital geek 
M = S Digit g. y V XX 53 
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New Bedford Masse,- Aug 30 


Boston, Mass. Ang 30 
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Union Street Railway Co us $850,000 American Te! & Tel O5.......- . . 100} 80,000 28,550,000 Jan. 169 16914 
N ərthampton, Mass- Aug 30 Erie Telegraph & Telephone Oo....| 100| ...... | ...... * e S rob. a0, [45 | 46° 
Northampton Street Rv 100 New Nnglan Telephone Oo........| . . 10,894,600) 10, 04. 600 fl. 50 p. sh. Feb |135 13836 
orthamp ͤ— — 
ew — Aug 30 
Omahs. Neb.- Aug 30 Pita i Telegraph & Uable CO .| 100 14. 000. 000 * 91 | 94 
Omaha Street Ry........+-+++-++0-+-| 100) 5,000,000 ntral & South Am. Teleg. Oo.....| 100| 6,500,000 X 105 1110 
Paterson N. J.— Aug :0 Franklin Teleg. Oo... 3 N puar., 18 10000000 * rar 
Paterson Ry. Co 100 1,280,000 Erie Telegraph & Telephone Qo...» .| 100 8.889.005 Feb., pal be 
R. L- Avg 30 Gold & Stock Telg. Oo..guar. 6 100| 5,000,000 Q. 108 1109 
Providence, R. & International Ocean Tel Oo.guar6%| 100| 8.000.000 XQ. ue lis 
United Traction & Electric Oo se... 100, 8,000.000 exican Telephone Oo..............| 100 2,000,000 2 | 914 
hia.— Aug 30 M yug & New Jersey Tel. Oo..| 100 6,000,000 000 Q., Jan., 168 178 
Fal neus, Dark Trans. Co..-860 pa. 50| 2000,00 1,770,000 *Postal Telegraph Cable Osio: -. 162 15.80.080 " has 
— Man. & Fairmount.... 1,966,100) [1,966,100 *Sout'n & AtlontloTelg. Oo.guar.5 % 25 15 280.800 var 100 110 
est'nvl'e n. & Fairm't..6 X pf 583, 1588,900 i mmere!3] Onion Telegraph Oo..| 95 600.000 3 J 115 
gr eats er Pk. & Had. Pass. Ry. * 800 800,000 2 estern Union Telegraph Oo.......| ..| ...... . d. Jan 98%) 94 
Union Traction 2 aged $174 pd ,000 pee %4 tDiv. guar. by Postal Teleg. Oo. ee ae 
ectri on 255 „ „66 „6 „„ „60 9 nene hh „„ ee II 
1 Passenger R. . 5 1192,500 $8 share Q. 34b -- |Misceljaneous.- Aug 30 
Frankford & Southwark Pas. R 50 1,000,900 [1,975,000/$14 sha'e A—A pr. FU 451 [American Dist. Teleg. (Phila.).....| 25| 400, 1% Q. 2 | 87 
fLehigh A & South treet By...| D| se... — 000,000 A K O. — 90 | 90x 9 28 Telep. G- % 2404009 f 9458 
nd & Third Streets Ry... 50 1,060,000 $9 share A, Mar. 809 — Chieago Telephone Co.. > ad 100. Nee Sans 97 70 
age Traction Oo. . . ... ( 50| 10,000,000 8%, A. April, z, {Central Dist Prig & Teig. Co. (FEh. ). 100 750,000 — Tw 
oF Germantown Passenger Ry....| 50| 1,500,000 hare— 150 | 15! Empire & Bay States Telegraph Oo.) à 23 ^ 3 
en & Coates Passenger Ry.“ 50| _ 500,000 Hudson River Telephone Oo.......| 109| 9,000,000 1% Q. 190 135 
— le’s Passenger Ry. com. 25 1,500,000 740 we Northwestern Telegraph Co uar| 650 1.500 000 29 8 
tt) 's Passenger Ry... e ptd. e:o.. 750,000 11 — Providence (R. 1 ) Teleph Oo. * 50 v Q. 122 |126 
ede pda rection Oo... B| e p. ick, | uthern New Eng. Teleph. Oo... 100 8,000,000] | ep 21 
atberine n C POTETE — i i — T 
‘Continental rdg rodent - eun MM fóshare—July |158 5 |ELECTRIO LIGHT AND ELEOTRIOAL MFG. OOS. 
Empire tat Ry. . 50| 1,000,000 478,606, 80 share July (08 |2094|| .  — — .. 
" niladeiphis City Fass. By Kii. 0 L000,000| 298650 2.30 nhare July |100 | .. | Boston, Mass.—A ug 20 
fold «Avenue Passenger Ry...| 50) 750,000 1420, 2 share, July 4, 809 ||Fort Wayne Electric trust receipis..| ..| ....— | ...-— — 115 |125 
I biiaaelpbin & Dart ; y.guar.| 50| ........| [200,000 $2 share July,’ "| Et. Wayne Elec Oo. T. Sec. Series A. 25) ...... FOR epus 15 | 35 
im & 19th Sts, Pass. Ey. guar... E cuc. MU ni 22 sd) | 7: ||Gemeral Rlectrie Oe. ie acm 18.276.000 18.276.000 230 E ' Sulg isor (9073 
e . . , , , . 7% u * ee . secese , " ' 1 u 9 
5 ae ae. enirn) 50| 1,800,000| [900,000 h rs #9 | 240  ||T.-H. Elec. OO. - T. Secur., Series CO. „esse * N da * 
iD 23 aia Pass. iv... | 50| 780.000 268 ||Westinghouse Elec. & Mig. Co. om. 50| ...... 46,700  .... 70%) 71 
í Westinghouse El. & M'g. Oo. ptd. | 50 4,000,000| 3.586,08 134 & Q., 7194 80 
Rochester. N- Y.—Aug 30 Wostiughouse Bl. & V (g.Oo. rights.] 80 11,000,600 8.188.123 1%| 1% 
Roehester Railway Oo 1000 5,000,000) 5,000,000 New YOPk.—^ug 30 
= 30 Edison Elec. [lil’g Uo., New York.. 9,188,000| 7,988,000 E 
Reading, Pa: 2 7 PER A I *Edison Elec. [lg Oo., Brooklyn.. 128 4.000.000 2,000,000 1% & Oct., 88. - = 
ponding eager EY e occ Dol 880,000] | “apo; Misa Vakiala eri c ean. MA eem oem Dom 1 
{Hast Heading Electric Ry. 50| 1,000,000) 11,000, [Cenon pore ir nt (ue com 100 40,000,000 80,480,000 2 s Q., Aug., 1898. pa 2 
—Aug 30 enn 18,276,000| 18,276,000 2 % Q., July, 1901 |26 
St. Louis e REA Ey... | 50| 800,000 150, [nterlor Conduit ko ion Oo...| 100 1,000,000| 1.000.000 * Q y ph - 
5 eig pedcs Ry. Uo.. — — 50 400,000 400, i DAN € 3 ri j by Pee T, 100 2,500,000 2,600,0 00 A. & 0. 110 135 
TE Ry. cds — ZITU] 100] 2,800000 2,400, Pittsburg, Pa-Aug 30 
National ilway ä U * ** , , , , Allegheny Oounty Li h$ 05...» 100 500,000 500 
Casa Avenue & Fair Grounds") ij PERRO 1 Basi tad dee Light Oe... M WE) meme Gat (m 
gt. Louis RR... eoo - 22 20 Philadelphia, Pa.— Ang 30 
CC 50 1,000,000 800, Bdison eee Lighl. QN cv». xu H 2,000, urna 8 144 
sople Electric iy . . 6m. 50} 09,500 800,000 . irie Storage iber? G0. id. 100 48,80 J | igo 2 | 
United Bee ber 100| 180009 . erer les gg T fart: A 109,000,000) or | Lm AES 
NOIL EDAM ELS E m ^| ea mee Ligh rower Oe: M imam ass: a 
ste CaL—Aug Miscellanoeus.—Aug 30 
San Francisco, E Brid t (Oo Elec. Lt. O 
Oalifornia Bt. Cable KK. . ... | 106| 1,000,000 $00, Mi ating Edi n (i N O.-.. 800,000 ae ie 47 | 48 
Geary Street are Onna Mises: aoe 10 m e Eddy Electric Mfg. . eee e . asians wae 2 10 
Market Street Ry. . es. 750,000 18,750, Hartford (Conn.) Elec. Light Oo....| 100 380. |... ec 
presidio & Ferries K R. ... | 100 1,000,000 650, Hartford (Oona.) Li, 25 Power Co.. 175,000| .....- Pss 9 p 
— Aug 30 ew Haven nn. ec --| 100 100, 00 ...... TET 199 
: orano rer m» 00 6,000,000! 2,500,000 1 ipe el Elec. Co 1,200,000) ...... |2  Q., Oot., 93 | 94 
nts Boranton & Oarbondale Trac. Oo.. re 00.000 500, 00 164) .. Royal Kleo. Oo. (Montreal). i: tot a 1,229,600 os 78 iX Q . — — 
m Scranton & Pittston Traction OC. 3000, 1,060,000; ...... - "- Toronto (Oanada) Elec. Light Oo...| 100 1,085,000 1,088,000 134 & 136 | 188 
Sprine iield III.- Aug ?0 Thomson-Houston Welding Oo....... 1 8 SOLER 8, 2 .. | 10 
Springfield Consolidated KY ..... 100) 780, 000 750,00 ees = .. ||Woonsocket (R. I.) Electric CO — FREF TT 106 | 106 
goringfield O.—Aug 30 to $20,827,900, of which $18,276,000 la common and $1,501200 prefenteae | er was reduced 
= , , ’ , , LA 
Springfield Street By. ... . ... | 100) 1.000, 000 1,000,000) LLL Lee — li | ema cer ce ce y Lilamineting Oo. of Brooklyn and its constituent com- 
Springfield, Mass.- Aug 90 pany, the Municipal Blectrie Light Co. 
Saringfield Street R | 100 1,200,000) 1. 188. 700% % A. 209 | 412 ALLIED INDUSTRIES. 
Toronto Canada.- Aug 30 n 
oston Mass. -A ng 30. 
. r 
P ee * PIX , n " 
Washington, D. C.— Aug 30 United ÉlectrieSecurities Oo... pid. 100) ...... — To p.sh. 
els Ay ee ener bb NOU Lee - vé 
Selur ble My. Gos. . . uf ... 199/#2%000,000|12,000,000 lago, par sb, Got. — 1034 165% New York.—Aug 3: 
Eckington & Soldiers’ Home Hy....| 5o tr reper 6% 85 40 
Georgetown & Tenallytown Hy.... 2 : ORE HET T Consolidated Electric Storage Oo... 
à 50 200, —— 20 | 21 etn 
Metropolitan KR. Oo...... .........| 50 1,000,000 900 % & Q, * : Safety Oar OK oad Oo.. umm rite ry 
Worcester, Mass. Aug 30 Werthinaton Pump Oo.......-- pid XX 
*Worcester Traction CO. i 
Worcester Traction Co. ö % pid. 4 Mr 8,000,000] .................. 834| 35 |lPniladelphia Pa.—Aug 30 
Ww & 8 2, ’ 2,000,000 8 * B., Feb., 107 108 P Li Tr Co 
orcester uburban Street Ry. . 100 560,000 — 542,500 4 X S. pe a Llectro Pneumatic Trans. — a enim 
| =e Jnited Gas Improvement Co. Sori : 
1 W ilkesbarre, Pa.— Aug 30 Nelsbach Commercial Oo..... com. SA, 
Wikesbarr & Wyoming Val Trac .. | 100! 8.000, O00 8.000.000 1 X. Jan.. "Zar ""4'sbach Commercial Oo...... ptd. ++ 2 *q 


We wach Light Oo.................. 
nu bach Light Oo., Oanada. ...... 


Pittsburg: Pa.— Aug 30 
Oarborundum Mfg. OOo. 
itandard Underground Oable Oo... 


Miscellaneous.- Aug 30 


. 1 E Paid In. 1 Full paid. {f Outstanding. 2 Ex- div 

a Leased to Hestonville, Man & Fairmount Passenger Ky. for 6 2 
h n 5 eee and Philadelphia ‘Traction pa AO pot "Fixed 
changes and all indebtedness of constituent and lea "ia 
Traction Company. leased companies assumed by Union 


c Practically all shares owned by Union Traction Company 
; : 2 *Barney & Smith Oar Oo....... com. T 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electrie Traction Co ‘Barney & Smith Oar Oo........ pid. 1 
arie go ens ee Maye ghd » . Billings & Spencer Oo 
f Controlled by Frank for onthwark Passenger Rallway. * . * = ue 
o Leased to People's Passenger Railway at $5 E. 40 onsen Prati Gene ES eMe . 100 PME. Feb 
h Majority of stock owned by People's Traction Company. Pratt & Whitney Oo... Mte cea — 
€ Leased to "Tnlon Traction Company. serait & Whitues “geet MEER td — — 


i"atilIwell-Bleree Oo.............00m. 


j Lease transferred to Union Traction Company; 
j Btillwell-Bierce Oo..............p(d.| .. NX A 2 X Bept 


Leased to United Traction Oompany at s;rental of $10,000 per annum fn 1885-78 
í , . m fn 1866-7-8 
^ a. $20,000 1n 1829-1900 and $30 000 per annum fhereaf u 
dec'ared v NEM semi-annually. thereafter, payable semi-asnually, reptal 
k Dividend of 10 % guaranteed by Reading Traction 
l Dividend of 6 76 guaranteed by Reading Traction Gonna 


m Leased and operated by the Scranton Railway Oo., formerly ScrantoR Traction Oo; 


| Diafiized y Google 


Shults Belting QU RIEF APEN E A 
Bt. Charles Oar Oo...... 


~ Unlisted. 
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_ BONDS. 


PASSENGER RAILWAY. PASSENGER RAILWAY. 


NAME. uthorized.! Issued. [Due periods. Asked. |) - RAER | Issued. {Due} periods. | Bid. || Atri 
— — Rm moo Mtl er rel f i ——— ' iH 
] | New Orleans La. 
Albany N.Y. n Dete of Quotation— Aug 30 1901. 
| H à ana] & Claiborne RE... cons mtg. 66. $160,000 $150,000" M. & N. | ...... - 
Date of Quotation— Aug 0. 1901 Crescent Olty RR... . et m. fa. 2 50,000 M. & N. 105% | ...... 
fhe Albany Ry.Oo......Cons. mig. 5a | $500,000 427,500 1940| J. & J. | 11714 | ...... Orescent City RR.......Cons. mtg. g. 5e.| 5,000,000 | 8,000,000 J.«&JJ. | ee Mes 
Albany Ry. Go.. . . . Gen. mig. 5e.| 750,000 875,000 |1947| M. & N. | "11634 | ...... New Orleans Olfty RR... . . . . Ist mtg. 6s.| _ 416,500 899,000 J. & D. | 108 113 
Watervieli Turnpike & RR. Ist mig. 850,000 850,000 |1919| M. & N. ---. N. Orl'sCity & Lake RR..1st mtg. g. 88. 5,000,000 | 2,599,500 J XJ. | 113 118 
atervie!t Turnpike & RR. ad mtg. 68. 150,000 150,000 |1919| M. & N. |*124 196 [N. Orleans & Carrollton RR.2d mtg. g.6s.| 550, 850,000 F. 84 . Per 
Olty Railway Co..................191 5s D ees 194 .. 16% | 118 [Orleans Railroad Oo.. . . Cons. mtg. 6a.| 800,000 800,000 TE — 
"ES tsi. Oharles Bt. RR. Co.. LED lst. mtg. 6a. 800,000 75,000 J. & D. LIII LLLI 
terest . by Albany Ry. Co. 19428,500 in escrow to retire New Or- 
ipsl and interest guar. by leans Oity RR. Oo.’s lst mtg. bonds. 
A y By. Oo. 1990,000 outstanding. 
Baltimore Md. New Yorv. 
Date of Quotatien— Aug 30 1901 
Date of Quotation— Aug 30 1901 Atla . 
ntic Ave. (Brooklyn). Imp. 1,800,000 | 1,500,000 jer D 1s 
United Electric Ry. Co.--1st mig. g. 4s | 88,000,000 | 18,000,000 %% M. & 8, | 102 | 102% || Atlantic Av. (Broo ayaa reed a 759,000 | — 759,000 M. K B. |1073% | 110 
AIT C. 8 income 43. 14,000,000 | ............ 1949| J. & D. i, 705 Atlantic Av. (Brookiyn)..O na. mig. 5e.|, 9,000,000 | 1,966.000 A. &O. | 115 116 
Baltimore City Pass. Ry. it mig. g. 58. 2,000,000 | 2,000000 (1911| M. & N.| 1 IBro'dway & Tth Ave.1sicons. mtg. g.5e.| 12:500,000 | 17,650,000 J. XP. 1 | 135 
Baltimore on Oo......1st mtg. 5s.| 1,500,000 | 1,500,000 |1929 M. & N. 119 | 120 Broadway & 7th Ave... . . ist mig. 58. 1:500,000 | 1,500,000 J.&D. | 104 | 105% 
timore Trac. Oo.Exten. & Imp. g.6s,| 1,200,000 | 1,250,000 1901| M. & 8. 1044 | ...... Broadway & 7th Ave..........2d mtg. 58. , 500,000 500,000 J. 4 J. | 108 110 
Bal. Trac. Co. No. Balto div. ist mig. K. 86 1,750,000 | 1,750,000 1942 Y 4 D. 121 | 10% way Surface............1st mtg. Sa. 1:125.000 | 1,125,000 Pe PIN 117 
Trac. Oo. Coll. Trust. Ist mtg. E. Ba. 750,000 eee 1990800 3. de 3. - 1 IRE © Eu Broadway fiurface............2d mtg. 5e. 1,000,000 1,000,000 Ssss | BED 106 
Baltimore Traction Co. Convertible 58.“ 900,00 | s. 180 N. & M. 10234 | ...... Brooklyn Oity RR. Oo..1s$ cons. mtg. 5s.| $000,000 | 6,000,000 J.&J. | 116 1171] 
tral Pass. Ry. GO... . let mtg. 6s. 96,000 117,000 1912 J. KJ. Brooklyn City & Newtown..1st mtg. 5s 2,000,000 2,000,000 J. & J. 115 11 
tral Pass. Ry. Oo..Oons. mtg. K. 5e.| , 901,000 | . 580,000 |1982| M. & N. | 119 | 121 |fBrookiyn.Bath & W.E. RR.Gen.mtg.5a.| 1:000,000 | 448,000 J.&J. M | .... 
ty & Suburban Ry.....lst mtg. g 5s. 8,000,000 | 8,000,000 |1922| J. & D. | 116 117 Brooklyn Heights RR...... Ist. mtg. 5s. 250,000 250,000 A. & O. | 104 a 
Lake Roland Elev., ...........1st mtg. 5s.| 1,000,000 | 1,000,000 1949| M. & l. 117 | ..... Brooklyn, Q's Oo. & Sub’n..1st mtg Fe. 5:500,000 | 8,500,000 J.&J. |113 |... 
— Brooklyn, Q's Co. & Sub' n. ist bons, Ba. 4.500.000 | 2,750,000 M. & N. 107 | ....b 
Bg All of the bonds of the above Brooklyn Rapid Transit......... gold 5a. 7000.000 | 5,181,000 eee, 11 Nds 
eompanies, marked t, have been as- Bleecker u & Fulf'n Fer’y RR.1st mig. 76 , 109,000 700,000 2 | 98 100 
sumed by the United Railways & Elec- Cent P'k, N. & E. R. RR.1st cons. mtg. 4a.| 1299.00 | 1,200,000 J.&D. |107 | 109 
trie Company. Central Oroastown RR... . .. . Isi mtg. G. 250,000 250,000 M. & N. | 125 ed 
Boston Mama. Coney Island & Brooklyn RR. Ist mtg.5e 800,000 800,000 J. X J. 101 108 
D Dock, E. Rd'y & Baty R. gen. mt. E. B 1.000, 000 . 980,000 J.&D. | u7 | 1% 
Date of Quotation— Aug 30. 1901. DryDock,R.Bd'y&Baf'y RR aerip S% |- 100,000 | 1,100.000 F.& A. |102 | 105 
Lynn & Boston RR. . . let mig. F. be. 5,879,000 | 3,702,000 . KD. | 14 aa Eighth Av. RR. Go. . Oert. Indebt. 6 &. 900 000 | 1,000,000 F.& A. |108 |... 
West End Street Ry.......-Deben. g.5s.| 8,000,000 | 3,000,000 [1902] M.& N. | 104% 42d St., Man. & St. Nich. Av..Iat mig. 86. 1˙209. 00 | 1,200.000 M. K. | 116%) ntf 
West End Street Ry.......Deben. g. 8. 2,600,000 | 2,000,000 [1914| M. & 8. 112 | . .. |49d St., Man. & St. N. Av..2d mtg. Ind. G8. 17000000 | 1,500,000 J.&J. | 89 |... 
181,014,000 in escrow to retire outetand- Lex. Ave. & Pav. Ferry RR. iet mtg. K. 58. 5000, 000 | 5,000,000 M.&8. | 124 
ng bonds of absorbed companies. Metropolitan 51 Ry Oo..g. m. el. tr. g. 5s 13,500,000 | 17,600,000 F.& A. | 120 722 
Second Avenue Ry..Gen. cons. mtg. 5s. 1,600,000 1,600 000 M. & N. | 120 
Charleston S. C. Second Avenue Ry.............. Deb. 5s.| 1 800,000 1 800.000. J.& J 1°83 | 109 
Baiso; Quotation— Aug 30, 1901. en pL EE d oe 1b sie. g. — — 80000 = or 110% 112 
Street RR. . . let mtg. 66. 500,000 47,000 100 J. & J. i ... (Third Avenue RR... .. . ict met Be.| 9000,000 | 5,000,000 J&J. |. 1233 
Dr 850,000 Sidi ee a & J, sees Twenty-third Street Ry. . Ist mtg. fe. "^t ec | eee 61. J. & J. — Sede 
fOontrolled by Charleston St. Ry. O Twenty-thiro Street Rr. Deb. 3% ,150000 | 180,000 J&J. |10 | 10 
Union (Huckleberry) Ry..... ist mtg. 5s. 2,000,000 | 2,000,000 F.&A | 118 lie 
Chicago UL IT Westchester Electric RR. -.1st mig. fe. ww | wu J. 4. % | 116 
Date of Quotation—Aug 30, 1901. " el nd desde 00 in escrow to retire gen. mig. 
Chicago 2. . IS mig. 4 6,000, 4,619,500 |1901| J. & J. | 101% | . 1$4,850,000 in escrow to retire ma 
cago — 4 be ... -lgt MUR 400,000 400,000 |1908| F. & 4. | 102 obligations. — 
cago nger Ry. Cons. mig. 68. 1,000,000 600,000 1929 J. & DPD). t... 8852. 000 in escrow to retire lst and 2d 
cago & So. Side B. T...1st mig. E. Sa. 7,500,000 | 7,500,000 1999 A. & O. | 0. mig. bonds. 
& Ro. Side R. T........... 48. 1,500,000 750,000 190 J. & J. 1 | oon dy treasury, $80,000. 
mr, e Toren By. Os i 
eva ee m g 5a. , ’ , „ 42S ° . ecce | cocoes 
Metrop. W. Side Elev. Ry. Ia mtg. K. Ba. 15,000,000 | 15,000,000 |1942] F. K A. | 96 | 98% Toronto Canada. 
North Chicago 8t. RR... mig. 58. 8,171,000 | 8,171,000 |1906| J. & J. | 106 | ...... Date qj Quotation— Aug 30 1901 
orth Chicago St. RE. . Cert indeb 6a 500,000 500, 000 1911 J. & ds ase. | Saon Montreal St Ry. —— t atto lst mig ba. 3,500,000 800,000 — — 8. » e 
orth Ohicago Oity Ry......1st mtg. 64, | , 500,000 500,000 1900 J. & J. Toronto St. Ry. .. Ist mig. g. 1. 1,550,000 | 2,200 8. "e 
North Ohicago Oity Ry..... consol. 434s. nte 1 1927| M. & N. | 108 iig ||... +885,000 per m. single track authorized 
V diee m RR....... Deben ls. 2:000,000 | 00,000 9H J. & P. | 10i | 102 _ ||9600,000 in escrow to retire de due in 1901. 
West Chicago St. RR....Con. mig. g. 58. 12,600, 0000 | 6,000,000 180 1 107 Philadelphia. 
EW. Ohicago 8t. RR. Tunnel. Ist mig. 5e. 1,500,000 | 1,500,000 1900 FIX AI. 
Redeemable at option on 60 da. notice. Date of Quotation—Aug 30, 1901 - 
ded debt assumed by Ohicago W. Continental Pass. By............18t. mig. 6s| 950,000 810,000 J.&J., | | eei 
. Ry. Oo., controlli interest of Empire Pass. Ry...... stes 188 mig. 78 800,000 200,000 J. & J. ped cove 
which is owned by W. Chicago Bt. RR. Greene & Coates St. By..........1st nitg. 6 100,000 100,000 J.&J. | cree | sees 
Co., lessee. Lombard & So. St. Pass. Ry. . Ist mtg. 6s| 150,000 —— 222144 | coos 
bject to call after Oct. 1, 1899, at People’s Pass. Ry............... mtg. 76 250,000 250,000 J. 434. 
and interest. People's Pass. Ry. . . . . . . zd mtg. 5a | _ 500,000 458,000 J. KJ. — 
Assumed by W. Ohi. RR. Oo., lessee, People's Pass. Ry Sons. mtg. 5s | 1,125,000 | 867,000 M. 489.“ 
Hnt. guar. by W. Ohicago 81. RR. Oo People’s Pass. Ry....... Stk. trs. cert. g. 4a 5,8, 100 MILLE pe 
- Phila. City Passenger Ry. . Ist mtg 200,000 200,000 24 eM | soes 
Cincinnati O. Philadelphia Trac. Oo.......Gol]. tr. g. 48 1,000,008 1,018,000 22 81 
— 1 een 5th St. Ry. . . . 18. mig. 7s- ! 00,000 : 3 
Date o/ Quotation— Aug 30 1901, Union Passenger „ 500,000 500,000 A.&O0. | | ee 
Oln. New. & Cov.8t. Ry. 1st Con. mig · g.58| 8,000,000 | 2,500,000 199g J. & J. | 11454 | 115 Union Traction Co...... ee Dol. tr. 48. 29,785,000 | 29,724,876 A. 40. —— 
'Mt. Adams & Eden P'k In. . Ist mig. 6e. 46,000 46,000 1900 A. & O. | 10674 | 104 est End Passenger Ry. . . gt tg. 7s. — 22 . [LOUD] Leere —ͤ— | wees 
Mt, Adams & Eden P'k In. . . Ist míg.6s.| 100,000 100,000 |1905 A. & O. | 114, | s. West Phila. Pass. Ry. . Im  $g.g.6s.| 250,000 246,000 A.&OQ, | e | eee 
bn. Adams i —— Pk rahe pore 2 =o 581,000 |1 — — * 10076 12256 West. Phila. Pass. Ry. 2d mtg. 56e. 750,000 750,000 M.&NX | cre |. 
Oov. & Oin. St. Ry........1st mtg. 6a. " 250,000 1912 M. The trust certificates were issu 
Bo, Cov. & | vorm Ain. t mtg. Ge.| 400,000 | 400,000 1989 J. & J. 18254 - pay for the shares of the Electric and 
* . LJ * e 
288.088 reserved to retire Irt mig. bds. = eee parehased. 
Cleveland O. ttsbdurg. Pa. 
— Aug 30 1901 Date of Quotation— Aug 30 1901 
Date of Quotation 8 . Birmingham, Knox & Allentown......6¢.| 500,000 500,060 M. A8. HD | .... 
Street RR. Oo......1s5$ mig.6s.| $00,000 600,000 M. & 8. | 106 107 ||Central Traction Oo............... Ist mig. 5s.| , 875,000 875,000 J. &. — | M 
Oin. New’t & Oov. St. Ry..Oons. mtg. 58. 8,000,000 | 2,500,000 J.&J. | 118 114% ||Oitisens’ Traction Oo............. Ist mig. 5a.| 1,250,000 | 1,250,000 A. &O, | oe "- 
Cleveland City Cable By «sO, mtg. 56. 2,000,000 | 2,000,000 J. & J. | 105 106 Duquesne Traction Co.. Ist mig. 56. 1.500, 00 | 1,500,000 J. XJ. 
—— Eleotrie Rx. Oo. ist mtg. K. 58. 8,500,000 | 1,249,000 M. & 8. | 106 107 ||*Fed'| St. & Pleas. Val. Jack's Run. 56. 50,000 50,000 J. XJ. | 
umbus (O.) Cent. By...1st mtg. g.5e.| 1,500,000 | 1,500,000 M. K N. | | oum Fed’! St. & Pleasant Valley......Oons. 5s.| 1.250.000 | 1,250,000 J. K 5 
aBast Cle d RR. lst mtg. 58. 1,000,000 | 1,000,000 M.& 8. | 107% Millvale, Etna & Sharpsburg.............. 5a.| 150,000 750,000 M. & N. l0 | 118 
Ft. Wayne (Ind.) Elec. Ry. Ist mig. g.6s.| $00,000 |  ....... M. & N. | — ... ||Pittsburg, Crafton & Mansfleld......... 36. 250,000 250,000 J. J. bees 
.) Street Ry........ lst mtg. 68.| 00,000 200,000 J.&J. | Pittsburg Traction Co............ lst mig. 58. , 750,000 750,000 A. &O. | =. tons 
181. Ry. Oo., Grand Rapids. . . Iat mtg. 5s.) 600,000 600,000 J. & D. Pittsburg & Birmingham.. .. Ist mig. 58. 1.500, 000 | 1,500,000 M. 4 N. 112 |118 
491,900,000 in escrow to retire bouds of Pittsburg & West End........1s$ mtg. 5s.| , 500,000 600,000 J. & J. 1 
absorbed companies, marked a Pz h.; Allegh. & Manch. . Gen. mtg. 58. 1.200, 0% | 1,400,000 4. 0. — 
guar. by Oona. Bt. Hy Oo Secon Ave. Traction G FENNE 2,500.000 2,020,008 J. & D. 2 * 
Detroit, Mich. Sub. Rapid Transit Railway Oo..........68,| 900,000 500,000 45. eh 
Date of Quotation—Aug 30, 1901 P 
Providence R. I. 
Atmen Bt. let mtg. 58. 7,000,000 8,885,000 ABO. 1n 102% Pa i 
Wa i Selle Isle By.. a mtg. 68. 400,000 877,000 A. & O. Ms Date of Quotation— Aug 30 901 
yee— mnm mig. 5a. 1,800,000 1.800.000 J. &D. 105 106% N rt Str t E 50.000 
000 in escrow to retire bonds f * , ewpo eo y DIIIIDTI ,. Coupon 5a y 60,000 . & D. echoes VS 
New Haven Conn. St. Louis. 
Date of Quotation— Aug 30 1801 Date of Quotation— Aug 30. 1901. 
New Haven St Ry . ... Ist mtg. g. 5s... 600,000 $00,000 111 .... ||Baden & Bt. Louis RR.........1st mtg. 6s 250 
New Haven, Edgewood Div., Jst mtg. 5s. 250,000 250,000 J& D 111 = ||Oass Ave. & Fair @ds Ry. 1st — LI] 1.813.900 1,518 000 1 122 e. 800 
Winchester Avenue RR., 1st mtg. g. 58.. 100,00 500,000 M&A N 109 ees [|Oltisens' Railway Oo......lst mtg. 6a | 2,000,000 1,509,000 J&J 108 
Winchester Avenue RR... Deben 5s, 199.000 14,929 M&8 “emp. Hts. Un. De. & Mer. Ter 1 098 009 191 "t J 17 
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Amount. 
— — Interest 
RARE. Authorized. | Issued. |Due| periode. | Bid. | Asked. 


St. Leu! a. 
Date of Quetatien— Aug 30 1901, 


Jefferson Avenue By. In mig. 6s.) 270,000 270 000 |1908| M. & N. | 102 18 
1 [] |, eT Y mtg. 6e 1,500,000 1,500 060 1911 F. & A. 107 108 
n Ah, 266 „% 48 FOO 900999000069 e 1,000,000 700, 000 1916 M. & B. 106 106 
vend City RR. Oo.. ... . Ist mtg. 6s.| 400, 000 800,000 1910 A. & 0. 104)$ | 105% 
— e’s BE. G rieFi sess: -lst mig. 6s. 126,000 125,000 1902 J. & D. [I 0 
"D RR. Oo. . . Ad mtg. Ya. 75,000 75.000 1909 M. & N. 26% e 20% 00 
e s RR. Oo. . 6 %%%. . Oons. mtg. 6a. 1,000,000 800,000 1904 J. & J. eeecseo | 99299 
st. nl & E. St. L. Hlectric..1st mig. 6». 75,000 75,000 1908 J. & J. 100 101 
Leuis RR. OO. e 18 mtg. bs. 2,000,000 23,000,000 1900 M. & N. 994 10045 
t. Louis & Bub. By.........1si mig. E. ba. 3,000,000 1,400,000 1921 F. & A. 108 104 
Louis & Sub. Ry................ Income 56. 800,000 800,000 |...... Sesso 80 84 
uthern Hlectrio Ry....Oons. mtg. 66. 500, 000 500,000 1909 M. & N. | 1 108 
{Taylor Avenue 8t. Ry. . .. It mtg. g. 6s.| 500, 000 500,000 1918 J. & J. 11656 | 117% 
Union Depot Cg COo....1g$ cons. mtg. 6s.| 1,091,000 | 1,091,000 1900 A. & ©. | 109 0954 
Union Depot RR. Oo.. . . . Cons. mig. 68. 8,500,000 | 1,787,000 |1918| J. & J. | 131 123 
ntrolled by 8t. Louis RE. Oo. 
trolled by ron m Depor a! RR. Oo, 
ntrolled by Linå 
,000 in escrow to retire lst & 3d 
000 in escrow. 
000 in escrow to retire lst mig. 
san Francisco Cal. 
Date of Quotation— Aug 1901. 
California St. Cable BB.....18t mtg. g. 5e.| 1,000,000 900,000 |1915| J. & J. 114 | 119 
Ferries & Cliff House Ry. let mtg. 68.) 650, 000 650,000 1914 M. & 8. ——E 
St., Park & Ooean BR.. Ist. mtg.5s.| 1,000,000 671,000 1921 A. & O. | ...... 96 
Market 85. Cable By. Co.... Ist mtg. g. 6s.| 8,000,000 | 8,000,000 |1918| J. & J. 196%) ..... : 
Metropolitan By. Oo....... % 90000096 Ist mtg. 200,000 e *a90999 oe eee mTII 
nibus Cable Oo...... „eee. Ist mtg. 68. 2,000,000 2,000,000 1918 A. & O. 128 [IIl . 
Park & Cliff House BRB. . ... Ist mtg. 6e.| 650.000 850,000 1912 J. & J. 1053| 107 
Park & Ocean RR... . . .. . 18$ mtg. 6a. 250,000 250.000 1914 J. & J. 115 969 600 
Powell St. By. . 0. let mig. 65. 700,000 700,000 1912 M. & 8. cove 126 
utter 8. By. O0. . · .... 100 E: g. 5s. 1,000,000 900,000 1918 M. & N. . [] 00 
tOontroiled by Market St. By. Co. 
Washington D. C. 
Date of Quotation— Aug 30. 1901 

4B 0.—.—. Dons mig be. 500, 000 450,000 1920 J. & J. 88 
Bel y. . e0000. 00 %%. e mtg. 6s 500,000 500,000 1914 A. & O. 182 0 00 
Bekington & Soldiers’ Home. i mtg. 66. 200,000 200,000 1911 J. & D. | ...... 
Metropolitan RR. CO.. Goll. tr. cons. 6s.| 500,000 600,000 1901 J. 4 J. vesso 

1950,000 1n escrow to retire 1st mig. bds. 
Miscellaneous. 
Date oj Quetation—Aug 39, 1901 
8 Oo........188 mtg. 58. 2,000,000 | 1.688,000/1928| J. & J. 1 

BUS &. Y e [o ett Cons. mtg. 58. 5,000,000 | 8,548,000|1981| F. & A. 113 10 

nens 8t. d polis). let cons.m.58' 4,000,000 | 8,000,000/1988| M. & N. | 104 | 105 

osstown Bt. R xf (Buffalo).1st. mig. 58. 8,000,000 | 2,860,000/1982 M. & N. 112 118 

Columbus’ we T let cons. g. 58.) 8,000,000 | 2,261,000/1982 J. & J. | 115 | . 
nsolids ion (N. J.). lat mig. 5 15,000,000 | 18,965,000]1988) J. & D. | 111%) 111% 
om: 8 Ay. (Colu's, O.).-Ist mig. g. 58 2,000,000 572, 1988| J. & D. 115 11855 

nver Oity Cable Ry...... st mtg. g. 68.| 4,000,000 8.300, 000 1920 J. & J. 2 » 

Denver Con. Tram’y Co... on. m. g. 586. 4,000,000 922,000|1988| A. & O. 80 85 
Louisville (Ky. Y By" lat cons. mtg. g. 58. 6,000,000 | 4,981,000/1980| J. & J. 119 119 

Minneapolis 8t. Ry. Ist cone. mtg. g. 58) 5,000,000 | 4,050,000|1919| J. & J. 110%4 11 
No. Hudson 1 ÁN .J.).Cons.mtg. 58| 8,000,000 | 2,878,000 1928| J. & J. 108 | ...... 

. Hudson N.J.)..2d mig. 58. 550,000 550, 000 1928 M. & NN. ., 
No. Hudson Oo. us (N. J.) ——ͤ— Deb. 66. 500,000 489,00 1902 F. & 4. Sine 
Paterson (N. N Cons. mtg. g. 68.) 1,250,000 | 1, 000, oo0 1981 J. & BP. . | 
Rochester (N. Y.) Ry. 18$ mig. 58. 8,000,000 | 2, 000, 001980 A. &£ Oo. ... 


854. Paul Oi Ry. . . ..... Oons. g- 5a. 
St. Fa Paul Oity By... eee. DOD. g. Ga. 


-481,000,000 tn escrow to retire lst and 


ig. bda, 000 in treasury. Bonds guar. by 


alo Ry. Oo. 
E 000 In escrow to retire bonds of 


8 . &. RR. Co. 
000 in treasury 
000 rea’ ved H4 redeem prior lens. 
t ,000 1n escrow. 


ecto eo ms 106 


[ZZ 9 0 


1,000,000 | 1,000,000/|1900 


*With int're 
ELEOTRIO LIGHT AND ELEOTRIOAL MFG. OOS 


Boston, Mass. 
* Date oj Quetation— Aug 30 ,-1901. 


Delaware Gas Lt. Co... .. . Ist m. 50, g.] 800,000 800, 000 J. & J. 106 108 
Edison Elec. Diuminating 'Oo., Boston..| 2,026,000 |  ..... . Quar. 157 NS 
General Hlectric Oo.. old coup, deb. 5s..| 10,000,000 | 8,760,000 1922 1160 
Pittsburg Pa 
Date off Quotation— Aug 26. 1901 
ane hen County Light Co. asesesssosevec B. 500, 000 0 1911 J. & J. 110 LALALE] 
n boue Elec. & Mtg. Oo. Scrip 68. 195,570 C d a HEN LAIAJAAJ M. & 8. [EE] LLALA] 
Fee 30 1901.) 
Edison El. Illig. Oo. (N. York) 15$ m.6s..| 4,812,000 4,812,000 1910 109 | ...... 
Edison El. Illig. Co. (N. Y.) con. m. g. 5s. | 15,000,000 2,188,000 |1998] ...... 194 ] ...... 
Edison Elec. lig. Oo. (Brooklyn)....... | 5,000,000 5,000, 000 |1940| . 12257 124 
Edison Electric rr (Philadelphia). 2,000,000 bibis lisa Que. i.c. ^ ee 
Kings Co. El. Lt Pow. Co. Ist mtg. 5s.| 2,500,000 s. 1987 A. & O 100 105 
Kings Oo. El. Lt. & Po. Co. pur. 1 fi 6,176,000 MN 1997, A & O 129 122 
ijwaukee El. Ry & Lt. Co. Isi con. Wm 8,000,000 . . . F. & A. 102 A 
United Elec. Light & Power Oo(N. ee 5,000,000 TINY s cove 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 

Date of Quotation— Aug 3 0. 1901. 100% 101 
merican Bell Telephone... . . . . . 48. 1908 F. & A.| ...... ci 
„ Q0. e —M 8 i D wessa [owes 

N. I. & N. J. Telep & Telg Co. gen.mtg.5s MEE CFF 114 118 
Chesapeake & Potomac Teleph. Oo.. . 58. b . {1911} J. & D.] 108 106 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date os] Quoltation—Aug 30 1901. 
American Electrie Heating. SOS 99690960 Ta 800,000 820,000 LAO 1999999999 osoo O0 
Armington & Sime Engine Co... 0% "sesos 969% „é „6 „%% „ „ ecco [| cet 265 
Barrmey & Smith Car Ce..................... 6s. — — esse, IHH J. & J. 106 107 
Oarberundum M fg OO. eee eo ee eo eee eee ee Df. LER Rd 909999900 1904 J & D. [III 96 6 „% 
Worthington Pump Oo. . 99h“ „66% 16,000 k i 0 Dees 115 197 


Wniisted Nominal. 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 16§@16ic.; Lake, 163{@l’c. ; 
casting, 16!7@163{c 

There will be disbursed in Boston in September for interest and dividends 
$5,188,994. 

The dividends declared from January 1 to Septenber10n industrial securi- 
ties amount to $178,535,777. 


The Minneapolis General Electric Company has gained control of the Inter- 
national Electric Company by a purchase of its bonds. 

Negotiations will shortly be renewed looking to the merging of the American 
Railways and Electric Company, of America but on a new basis. 

The Welch Light, Heat and Equipment Company of Baltimore has been 
incorporated with a capital of $5,000,000, of which $5,000 has been paid in. 

Several constituent companies of the Washington (D. C.) Traction Company 
have sued the City and Suburban Railway Company for €225,000, money ad- 
vanced. 

.Bankers say that they expect the money market to become gradually firmer 
during the next few weeks, and they are, therefore, inclined to strengthen their 
positions. 

The Lowell and Boston Street Railway Company has petitioned the Rail- 
road Commissioners for authority to issue $90,000 4! 4 per cent. 2U-year gold first 
mortgage bonds. 

An official of the Philadelphia Union Traction Company says: ‘‘The company 
cannot afford to grant an increase from 18 to 20 cents an hour in wages asked for 
by employes and the men know it. If we did pay them the advance they want it 
would cost us about $700,000 a year, or nearly $2,000 a day.” 

The following are quotations for some of the industrial stocks not quoted else- 
where: Electrical Lead Reduction, 11;(g17$; Electric Boat, 194222; Electric 
Vehicle, 5655!4; Tel. & Tel. Company of America (full paid), 35; Electric 
Company of American 714 aTa; National Carbon, 171451784. 

The Everett-Moore syndicate has closed a deal for the Windsor and Amberst- 
burg Electric Railway and the People’s Electric. Light Plant, of Winsdor, Ont. 
The purchase price is $591,000, $21,000 cash having been paid to bind the bargain. 
J. C. Hutchinson, vice-president of the Detroit United Railway, negotiated the 
purchase. 

The directors of the Chicago City Railway Company have declared a dividend 
of 2 per cent. on the increased stock, payable September 30. While this is at 
the rate of 9 per cent. a year, it is understood that no decision has been reached 
as to the permanent rate of. dividend on the stock. aud the next. payment may be 
different from the present one. When on July 1 the stock was increased from 
$13,500,000 to $18,000,000, the proceeds of tlie new issue were used to retire $4,019,- 
500 of 44 per cent. bonds which matured on that date. The company has this sav- 
ing of interest and could easily pay 10 per cent. on its stock, unlessit was decided 
to save up & cash surplus. 

A leading copper interest in New York says: ‘The immediate future of the 
copper market is assured, The producers are working under constant pressure to 
meet the demands. The price of 17 cents for lake and 16°¢ for electrolytic still 
holds and probably will be maintained for some time. The foreign demand is be- 
ginning to run ahead of expectations and a tremendous demand for export will 
soon bein evidence. Orders for immediate export shipments are coming in in 
greatly increased volume daily. For the last six months, all the supply could 
have been disposed of by Lome consumption and the amount sent abroad was 
taken from local needs.” 

The Binghamton Gas Company, of Binghamton, N. Y., has been absorbed 
by the American Light and Traction Company, of which Emerson McMillin is 
president. Stockholders in the former company have until September 20 to de- 
posit their holdings with the Trust Company of America, of New York, or the 
Michigan Trust Company at Grand Rapids, Mich. The American Light and 
Traction Company is capitalized for $40,000,000, of which $15,000,000 is common 
stock. Other companies that have been absorbed by the company are the Western 
Gas Company, of Milwaukee; Grand Rapids Gas Light Opany; of Grand 
Rapids; Madison Gas and Electric Company of Madison, Wis.; St. Joseph Gas 
Company of St. Joseph, Mo., and the Southern Light and Traction Company, of 
San Antonio, Tex. 

No meeting of the General Electric directors has yet been called to take 
action on the quarterly dividend on the common stock or to further consider 
the question of astock dividend. The total amount of stock which it would be 
necessary to issue ultimately in order to return to the stockholders the cut of July, 
1555, would be 662, per cent. of their present holdings, say about $16,500,000 new 
stock, assuming all debentures and preferred stock to be exchanged into common 
stock. In any stock distribution, only such an amount of stock ean be actually 
issued as is equalled by the actual surplus of the company. This surplus on Jan- 
uary 31 last stood at $0,023,150 having been increased $4,276,150 in the operations 
of the conpauy for the year ended January 31, 1901. 

According to the Chronicle Telegraph,” a new story is current in connection 
with Pittsburg Consolidated Traction. “It is rumored that. the Mellons, whose 
traction interests are already large, have offered to buy control of the Consolidated 
Traction system on the basis of $50 a share for the common stock and 3060 a share 
for the preferred. This rumor is amplified by combining all the Mellon suburban 
lines with the Consolidated, and adding thereto the lines to be constructed on the 
North Side, charters for which have been obtained and franchises granted. This 
would give the Mellons control of all the traction lines of the two cities and sube 
urbs with the exception of the Southern Traction (the old West End system) and 
the United Traction, which is controlled by the Philadelphia Company through 
the ownership of the common stock.“ 
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EDITORIAL NOTES. 


Asa mehns of signal- 
ing between ships at 
sea or between a ship 
and the mainland, 
wireless telegraphy is being adopted more and 
more. It wasonlya few years ago, that Mar- 
coni announced that he could transmit intelli- 
gible messages through space without a con- 
ducting medium other than the ether, yet 
to-day several of the ocean liners are equipped 
with wireless telegraphy apparatus, and the 
principal navies of the world are making use 
of Marconi's invention. 'To what extent wire- 
less telegraphy is being made useof on ships of 
war may be gathered from the United States 
Naval Annual, Notes on Naval Progress," for 
the year ended July 1, 1901, just issued. 
Among other things the experts of the In. 
telligence Office state that during the early de- 
velopment of wireless telegraphy it was soon 
realized that its use would be largely for mari- 
time and military purposes. 'Tbe engineers 
having the matterin charge then proceeded 


Wireless 
Telegraphy 


with this idea in view, and have perfected 


their instruments for communication between 
Sbips, between ships and lighthouses and sta- 
tions on shore, and between islands where the 


J. laying of a cable is a difficult operation. It is of 


especial interest to naval officers, owing to the 
success witb which long-distance communica- 
tion has been maintained over the water, its 
great possibilities for navigating purposes and 
for use on scouting vessels and itsindependence 
of weather, fog, $now, rain or darkness. Great 
progress has been made during the last year, 
mainly in the following points: (1) Tuned and 
multiplex wireless telegraphy. (2) Increased 
distance over which messages can be trans- 
mitted. 

One of the great disadvantages for naval 
purposes has been that privacy of messages 
could not be secured, and in the fact that 
messages could be rendered unintelligible by 
working another transmitter within the fleld 
of the waves. Mr. Marconi claims to have 
succeeded in tuning his receiving instruments 
80 that they respond only to tuned transmit- 
ters. 'To prove the success of his system two 
messages were sent from St. Catherine Point, 
one in English and one in French. The re. 
ceivers at Poole were connected to the same 
air wire, about 40 feet in lengtb, and each 
rolled out the message on its tape, that in Eng. 


lish on one and that in French on the other. 
While these experiments were being carried 
out, others for the British Admiralty were 
taking place between Portsmouth and Port- 
land. 'These lines of communication inter- 
sected each other, but no interference or con- 
fusion of messages regulted. 

When the German squadron, after its trip 
out to China, arrived off one of the ports the 
British admiralthere sent a wireless message 
for a boarding officer to visit, the German flag- 
Ship and offer the usual civilities. Upon 
the boarding officer’s arrival he was in- 
formed by the German officers that the mes- 
sage had been read. On another occasion the 
officers of an English ship were surprised, 
while experimenting in the Mediterranean, to 
receive a message in Italian asking as to the 
position of the ship. This message came from 
an Italian man-o’-war, and its receipt and the 
interception of the message mentioned above, 
show the importance of tuned instruments for 
naval purposes. All of these ships were sup- 
plied with the older form of wireless appar- 
atus and were unable to preserve secrecy. 

These difficulties are now practically over- 
come, and the extension of the use of various 
wireless systems amounts to an exciting race 
between all the navies and the commercial 
lines. Among the foreign Governments which 
are establishing systems or contracting for ap- 
paratus for naval use are Chili, Denmark, 
England, France, Russia, Germany, Italy, 
Japan, Spain and Sweden. 


& 34€ 934 
In view of the fact that 


A Proposed our trade in electrical 
Permanent machinery with Mexico 
Exhibit In increased from a total 

Mexico. value of $131,730 in 1899 


to $445,268 in 1900, and 
the further fact that the outlook for Ameri- 
can trade with our sister republic was never so 
bright as at the present time, the announce- 
ment that a movement is on foot in the City 
of Mexico to establish a permanent display of 
American manufactures will be hailed with 
satisfaction on the part of electrical manufac- 
turers who may wish to participate in the 
growing trade of that progressive country. It 
has also been suggested that a similar display of 
the products of Mexico be placed in one of the 
leading cities of this country. By this means 
it is believed that not only would the importa- 
tion of goods from the United States be 
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greatly increased, but that much of the trade 
which is now controlled by European manu- 
facturers can be diverted. Mexican buyers 
have become so used to purchasing goods of 
European make, due in a great measure to the 
effective missionary work on the part of Euro- 
pean manufacturers, that they seldom think 
of looking at those from the United States. 
This country, to the minds of most of them, is 
a place from which to get a few electrical in- 
ventions, a few staple articles, etc., but for 
the thousand and one things which are needed 
there, but are not made in that country, the 
merchant looks to the European manufac- 
turer. 

American manufacturers are gradually 
waking up to the chances which exist for them 
in Mexico, and tbe permanent exhibit is 
being talked of and seriously considered. It 
would not necessitate any great expense, and 
it would be a constant object lesson to the 
Mexicans of what they can get from their 
great neighbor on the north. Many Mexican 
business men who have been approached and 
questioned as to the practicability and proba- 
ble success of such an enterprise bave favored 
it,and the United States manufacturers to 
whom the subject has been broached are also 
well inclined. Railroad men, too, are confi- 
dent that great good would come from such a 
thing for the Americans. 

The electrical fraternity, always alive to 
any plan whereby our export trade in electri- 
cal goods may be increaed, will no doubt be in 
the front rank in this movement. 

R 4 & 
Construction work has 


The been commenced on the 
Miami and Erie Miami and Erie Canal 
Canal Railway. The work is 


Towing System. being done by Thomas 
N. Fordyce who has been 
granted a lease by the State of Ohio to build a 
line on the towpath for baulage by electricity 
of canal boats. 

In view of the fact that a serious movement 
for the abandonment of the canals was made 
in the last session of the Ohio Legislature and 
promises to be revived in the next, this trac- 
tion-canal enterprise is very important. It 
may result in making the canals at least pay 
for themselves. The deticiency last year was, 
according to local papers, $83,967.61. 

The lease of the Miami Canal does not con- 
template the curtailing of the rightsof towage 
by the old mule method, but it is expected 
that when the railway is completed most 
everyone will use the trolley line. 

Referring to this subject Chief Engineer 
Perkins in his last report says: 

„It has only been within the last few years 
that the skill and energy of inventors and 
capitalists have been seriously directed to the 
improving and cheapening of old methods of 
hauling on canals. 

t This has been brought about by the neces- 
sity for keeping pace with other common 
carriers, and by a commercial demand to s0 
cheapen the cost of canal haulage that it may 
again become a controlling factor in the regu- 
lation of freight rates, especially on such 
products as will not suffer by being long in 
transit. 

“For some time inventors and practical 
boatmen have been turning their attention to 
an attempt to adapt screw propellers and 
paddle wheels to canal boat propulsion, thus 
far with uncertain results. 


ELECTRICITY. 


In 1894 I had the honor, as your representa- 
tive, of attending a test of this kind on the 
Erie Canal of New York, presided over by the 
Hon. F. W. Hawley of the Niagara Falls 
Electric Company, under special appointment 
of Governor Flower, at which time it seemed to 
be demonstrated to the satisfaction of nearly 
allof the engineers and electricians present 
that the only practical way to propel a canal 
boat was by means of a tow line, the method 
now commonly ín use, and the substitution for 
the horse and mule, an electric locomotive to 
run along the bank of canal—in fact, an elec- 
tric mule." 

AS is generally known, by the proposed sys- 
tem of propulsion for the Miami and Erie 
Canal, the boats will be drawn by trolley cars 
running in a standard gauge track laid on the 
towpath. According toa Western contempo- 
rary the motor cars will be equipped with 150 
horse-power motors and will be capable of haul- 
ing ten heavily loaded canal boats at a speed of 
ten miles an hour. 'This speed will not be 
maintained, however, the State charter stipu- 
lating a uniform speed of four miles per hour. 
The cars will be 7 ft. 10. in. long and will be 
about 53 ft. high from the floor to the roof. 
Doors will open from either side of the car. 
Steps willalso be placed at the ends, where 
they will connect with a running board at the 
foot of the car. A railing will extend down 
both sides. Eighteen of the cars will be built 
at once. The small cars will be used in draw- 
ing the boats under bridges in Cincinnati that 
are too low for the ordinary motor car. Each of 
the larger cars will weigh 30 tons. They will 
receive power from the Edison Lighting Com- 
pany, of Cincinnati, and will be operated from 
14 sub stations scattered along the route and 
connected by telephone. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


Tur London County Council invites tenders 
up to October 8 for the supply of two 2,500 
horse-power vertical steam engines, each direct 
connected to a continuous current 1,500 kilo- 
watt generator working at from 550 to 625 
volts. Three auxiliary vertical high speed, 
inclosed steam engines of 250 horse-power, 
each direct connected to a continuous current 
dynamo working at from 220 to 250 volts, are 
required. Specifications and further informa- 
tion can be obtained from the engineering de- 
partment, London County Council, County 
Hall, Spring Gardens, London, S. W. A fee of 
$15 (returnable) is required. 'l'he contract will, 
it is believed, be worth over $200,000. 

— — —— 

As an outcome of experience gained in the 
use of wireless telegraphy for military pur- 
poses in South Africa, Mr. Marconi has de- 
signed a portable outfit especially adapted to 
requirements in wartime, says the Electri- 
cal Engineer," London. The inconvenience 
caused by the absence of the poles which are 
essential in his system led Mr. Marconi to de- 
vise a portable installation, and for some time 
past he has been experimenting with huge 
cylinders to act as receivers in lieu of the high 
wire. These cylinders are said to have proved 
to be more efficacious for the transmission of 
messages Over short distances than the ordi- 
nary apparatus. When the electric currents 
are excited the waves at first oscillate very 


(Vor. XXI., No. 10. 
rapidly and violently, but in a few moments 
the vibrations die down, or become damped, in 
much the same way as the wire of a piano de. 
creases its vibrations after a note has been 
Struck. Itisimperative that these vibrations 
should be sustained as much as possible, in 
order to travei over a long distance, and to 
ensure this end there must be a great capacity 
in thesending instruments. The effect of the 
cylinder is to render greater capacity than the 
ordinary aerial wire, and consequently more 
sustained vibration is obtained. The rear part 
of the automobile, which is of the Thornycroft 
steam motor type, is fitted up as an operating 
room, containing instruments and electric 
batterles. Upon the roof of the car thelong 
cylinder is placed, and the arrangements are 
such that, when not required, the cylinder 
may be laid down flat upon the roof, out of 
the way. The cylinder is about 25 feet in 
height. It isconstructed of metal and thor- 
oughly insulated, and can be raised or lowered 
instantaneously. The car, owing to the 
Strength of stability of its construction, is a 
typical vehicle for military work where rough 
roads are encountered, and makes a speed of 
from 12 to 14 miles an hour. 


— — «t- e-dp— —— 


THE Secretary of State has received a report 
from United States Consul General Stowe 
at Cape Town in regard to the growing in. 
terests of the United States in the trade of 
South Africa. ‘‘British trade is envious of the 
vast strides made during the last four years in 
the exploitation of manufactures and products 
of the United States," says Consul Genera! 
Stowe, ‘‘particularly to British colonies and 
dependencies. A comparison of United States 
trade in *outh Africa with that of other coun- 
tries is satisfactory, and appears more so when 
it is considered that our commerce with other 
countries, to which we have been selling for 
years, is less than with this country—a com- 
paratively new one. Taking the imports from 
the United States at $20, 086, 128. 36, it is shown 
that South Africa takes more of our products 
than does the Argentine Republic, Brazil, al! 
the other South American States, the Chinese 
Empire, East Indies, Russia, Denmark, Spain, 
Sweden, Norway, Austria, Turkey, all the 
West Indies, not including Cuba, or all the 
Central American States, and this trade is only 
exceeded by that with the United Kingdom, 
Germany, Netherlands, France, Belgium, 
Italy, Mexico, Japan or British Australia. As 
to the future, it is said that plans are matured 
for expending $50,000,000 in new railways, that 
several thousand miles of telegraph lines are 
to be erected and renewed; that $500,000 is to 
be invested in electric lines in Natal, and we 
must not fail to bid for this work." 


—  —--9-4»— —— 


Joun J. ConRI«sH and Carl Scheid, of Newark, 
N. J., have invented a device for connecting 
trolley wires together when new lines are put 
up, or when breaks occur. The device consists 
Of & cast brass sleeve, tapering both ways from 
the center like the rung of a ladder or a chair 
spindle. This is corrugated in the center to 
give a grip for pipe tongs, and is bored out 
from each end to within twoinchesof the center 
with a clearance for the trolley wire, while a 
smaller bore passes clear through and is tapped 
for two inches on either side of the center 
with a right-hand and left-hand thread, 16 
threads to the inch. The ends of the trolley 
wire are held by a vise. or clamping device. 
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upon the scaffold wagon, and in two minutes aro 
threaded with a stock and die. 'Two workmen 
can thread each end simultaneously, and inside 
of five minutes can screw on the sleeve and 
repair a break, which would require 20 to 35 
minutes under the present method of riveting 


and soldering. 
——— — 8 — 


Ir is probable that the X-ray will be made 
use of in connection with President McKinley 
in an endeavor to locate the secoud bullet fired 
by the would-be assassin Czolgosz. 

— — —ÁÀ — —— 

ELECTRICIANS are at work wiring the im 
mense dome of the Exposition Building at 
Milwaukee, Wis., which is to be used this year 
fora departure in the character of the show 
given by the exposition managers. Electricity 
will pred minate throughout the exposition, 
but at the same time the industrial features 
will be retuined. Incandescent lights will be 
placed upon the roof and dome so as to get an 
outline view of the building after dark. 
Thousands of lamps will be strung along the 
architectural lines of the dome down to the 


roof. 
—— — —— —— 


Dr. Est Aoyaat of the University of Kioto 
at Kioto, Japan, has been sent on a two years’ 
trip by the Japanese Government to make an 
inspection of the leading electric plants of the 


world. He has been traveling in Europe for 


the past year and a half and arrived in this 
country a short time ago. 


— e.o 


A DISPATCH from Montreal, Can., states that 
American capitalists have undertaken to de- 
velop a vast wood pulp industry along the 
north shore of the Gulf of St. Lawrence. 
Messrs. Clarke Brothers of Toronto and New 
York recently purchased a timber limit of 500 
square miles on the St. Marguerite River. 
They have just closed a deal with the Provin- 
cial Government whereby they purchased for 
$15,000 the water powers on the river seven 
miles from the village of Seven Islands. They 
propose to build a large pulp mill at Seven 
Islands, which will be operated by electricity 
transmitted from the falls. The mill will have 
a capacity of 150 tons of pulpa day and the 
company has signed a guarantee to expend 
$500,000 within two years from next spring, 
when work will begin. Altogether about 
$3,000,000 will be invested. 


— — + oe 


A NOISELESS alarm clock would prove a boon 
to a host of sufferers from unseasonable din. 
'The suggestion is made that a silent alarm can 
be given by focusing an electric lamp upon 
the head of the person to be awakened and 
arranging a switch so that the current to light 
the lamp would be turned on by the clock at 
the desired time. It is claimed that the flash 
of light would invariably arouse the sleeper. 

— —— 


WITHIN a few months electric traction will 
replace horse power on the Street railroads in 
Manila. 


—— — U—ü— 

ELECTRICAL apparatus used in mining in 
this country, is estimated to be worth 
8100, 000, 000. 


— ese 
OSCAR GOODRICH, of Sioux City, Ia., has in- 
vented a bit of propelling mechanism that is 
calculated to revolutionize both the manufac- 
ture and the use of the automobile. So valua- 
ble is bis device claimed to be that the Stand. 


ELECTRICITY. _ 


ard Oil Company has interested itself in it, 
and it is being fully protected by patents in 
both Europe and America. The new invention 
applies motive power directly to all four 
wheels, the front and rear wheels alike. Now 
power isapplied to only two wheels, the rear 
two, and in consequence the driviny force has 
been defective and troublesome, and there has 
not been the most complete possible utiliza- 
tion of the automobile’s power. 
——— — 

THE new Hungarian system of telegraphy, 
the introduction of which was announced 
eighteen months ago, was a marvelous success, 
The system has been installed between Buda- 
pest and Fiume, a distance of 375 miles, and is 
in practical working order at a speed of 40,000 
words an hour. 'Tne messages are written in 
Roman characters and require no transcrip- 
tion. Negotiations are in progress for estab- 
lishing the system in France and Germany. 
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PERFORMANCE OF AN ARTIFICIAL 
FORTY MILE TRANSMISSION LINE * 
BY WILLIAM 8. ALDRICH AND GEORGE W. RED- 
FIELD. 


(Continued from page 155.) 

Power Factor at Generator End on Open Re- 
ceiver Secondary.— When the receiver second- 
ary circuit is open it will be noticed in all of 
the curves of performances that the power 
factor at the generator end is leading. The 
reason for this will be evident upon consider- 
ing a series of readings by the two-wattmeter 
method, one or the other wattmeter always 
having the larger reading according to whether 
the resultant power factor of the three-phase 
line is leading or lagging. The current in the 
line under these given conditions is known to 
be leiding because the charging current isin 
excess of the no-load current required by the 
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Performanceof Transmission at Variable Load with Under-Excited Synchronous Motor. 


The latter Government will give it a trial be- 
tween Berlin and Cologne and the installation 
will be completed in a short time. The system 
is an ingenious combination of the telegraph, 
the telephone and photography, the messages 
being written on sensitized paper by ray light 
and developed and fixed by an automatic 


process. 
— 2 — 


TORONTO, ONT., assessments on the street 
railway, telephone, gas and electric light com- 
panies have increased this year by $2,475,069. 


— -e oe 
THE electrical motor business is increasing 
$150,000,000 a year in the United States, 


transformers. Further evidence that the 
power factor at the generator end is leading 
is shown by the line voltage at the receiver 
end being higher than the line voltage at the 
generator end, and such acondition could not 
be possible, owing to the inductance or the 
line unless there was a leading current in the 
line. For no-load on the secondary. at the re- 
ceiver end, similar conditions are obtained in 
all subsequent tests; hence, the resulting 
leading power factor of the three-phase trans- 


*Paper read at the 18th Annual Convention of the Ameri 
i TONAS of Electrical Engineers, Buffalo, N. Y., Augus 
1, 1901. 
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mission is thesame in alia cases of open receiver 


secondary. 


Description of the Synchronous Motor.— 
The transmitted power was absorbed at the 
receiver end by a machine made by the General 
Electric Company, constructed for single and 
polyphase work, as à generator; synchronous 
motor or converter. The armature has a dis- 
tributed winding and was used as a three- 
phase machine. 


DESCRIPTION OF SYNCHRONOUS MOTOR. 


V ˙ꝛ» ⁵ͤ¶X—— Nd FE RATR ER Synchronous Machine 
Capacity........ —ͤ— kk . uu A 
„ . -vock 

R. P. M. G „ „ „ „6 60 „% „„ %%% %% „„ % „ „% „„ „„ 1.920. 
Frauen ee sari LT en 64 cycles 
Normal voltage, three phase . .110 


Full load current per branch, three-phase..............40 amp. 
Performance of Transmission at Variable 
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"m displacement materially affasting the 
regulation of the system. As the load in- 
creases, the line drop at receiver end falls off 
gradually, while the current comes rapidly 
into phase with the impressed EMF., reaching 
unity power factor ata trifle over full load. 
'This effect partially compensates for the in- 
creased drop due to heavier loads and there- 
fore hasa tendency to keep the voltages up. 
The phase displacement at the receiver end 
controls the phase relations of these EMF.'s. 
The line current is exceptionally bhigh under 
light loads, because under such conditions the 
receiver power factor is very low. 
Transmission efticiency = 
Output of receiver secondary 


Input from generator terminals. 
The efficiency in this case reaches a max- 
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FIG. 7 


Performance with Noi mally-Excited Synchronous Motor. 


Load with Under-Excited Synchronous Motor. 
The curvesof performance, Fig. 6, show that 
as soon as the synchronous motor is thrown on, 
as a lightly loaded receiver, at constant excita- 
tion of 0.96 amperes, taking about 1.1 kw., the 
phase displacement at the generator end im- 
mediately changes from lead to lag. ‘The line 
current rises quite rapidly and the high-ten- 
sion and low-tension pressures at each end drop 
considerably, due tothe presence of lagging 
currents in the line and generator circuit. 
Under such conditions the regulation of the 
generator is greatly impaired, as shown in Fig. 
4. The under-excited synchronous motor is 
Similar in its effects upon the transmission sys- 
tem to an induction motor, producing lagging 
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imum value of 82 per cent., at about half load, 
and has a maintained value of 80 per cent. and 
over from one-third to two-third load. 
Performance with Normally Excited Syn- 
chronous Motor.— The characteristics under 
this condition are shown in Fig. 7. The con- 
Stant excitation of the synchronous motor was 
1.58 amperes, the excitation for its operating 
at practically unity power factor above half 
load. The resulting power factors are much 
improved at the generator and receiver ends 
under light loads. As the load increases, each 
of these power factors increase more rapidly 
than in the preceding case, and at full load 
they reach unity while beyond this point they 
area trifle leading. The line drop is not so 


tine ees Be 10. 
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m rk »1, resiti in better ‘nhaesnd regula” 
tion of the system. 

The pressure at the generator end remains 
practically constant after the synchronous 
motor is thrown on the line. The line current 
rises gradually, improving the line efticiency 
by reducing the phase displacement, also im- 
proving the transformer efliciencies. Owing 
to this the transmission efficiency rises quickly 
and maintains a high value of 82 per cent., and 
over from one-fifth to full load. 'This bears 
out the earlier statements of this paper that 
best results are to be obtained in such a trans- 
mission system when the resulting phase dis- 
placement is a minimum. 


PERFORMANCE WITH OVER EXCITED SYN- 
CHRONOUS Motor LOAD. 


The curves of performance under this condi- 


TiO. 8. 


Performance with Over Excited Synchronous Motor Load. 


tion are shown in Fig. 8. The constant ex- 
citation of the synchronous motor was 2 58 
amperes. The pressure at the generator end 
does not drop at all when the over excited 
synchronous motor is thrown on, having a 
tendency to rise, due to the phase displace- 
mentof its external circuit remaining leading 
at all loads. This is equivalent, in its effects 
upon the generator, to over-compounding, pro- 
ducing the so-called *'boosting"' effect, as 
Shown in Fig. 4, for an equivalent power 
factor of about 0.90 leading. The secondary 
pressure regulation at the receiver end is bet- 
ter than in any previous case, being exception- 
ally good, due to a leading phase displacement 
which increases with the heavier loads. This 
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has a compensating effect upon the 88 
recelver voltage which will be noted later. 

The transmission efficiency is 80 per cent. 
and over from half to full load. In this case 
the efficiencies of the transformers are evi- 
dently reduced at their respective loads by 
the increased core losses under the higher im- 
pressed voltages. Their P’R losses are also in- 
creased for thesame respective loads owing to 
the increasing phase displacement. 

Constant Receiver Secondary Voltage and 
Variable Excitation of Synchronous Motor.— 
Fig. 9 illustrates the performance where a 


constant pressure of 120 volts was maintained 


at the receiver secondary terminals while the 
excitation was correspondingly increased with 
the load. There is increasing leading phase 
displacement after tke small loads are passed. 
The transmission ¢ ficiency is at and above 80 
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the characteristic increase noted in Fig. 4. 
The leading wattless components of current 


are comparatively large, and therefore have 
an appreciable influence upon the performance 
and regulation of the generator. 
(To be continued). 
— — —— 


NOTES ON MODERN ELECTRIC RAIL- 
WAY PRACTICE.“ 


BY ALBERT H. ARMSTRONG. 
(Concluded from page 18.) 


A principal advantage of the induction mo- 
tor system lies in the reduction of the labor 
account due to the elimination of attendance 
at the sub stations, the step-down transformers 
being self - cooled and requiring no more than 
casual inspection. Where the train service 
is infrequent and does not justify the expense 
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Performance with Constant Receiver Secondary Voltage, 120 Volts, 
and Variable Excitation of Synchronous Motor. 


per cent. from one-third to full load. Under 
similar conditions the receiver secondary volt- 
age was maintained at 125, the no-load pres- 
sure, and the results are plotted in Fig. 10. 
The phase displacement at each end is decided- 
ly leading. Therefore the line current is ma- 
terially raised, increasing the I'H losses. 
Under this condition the transformers were 
operated at still higher pressures, correspond- 
ingly decreasing the efticiency of transmission. 

Effect on Generator Voltage by Increasing 
Synchronous Motor Excitation.—Under the 
leading phase displacement of the last two ex- 
periments the pressures at the generator show 


of sub-station attendance every 12 or 15 miles, 
the induction motor system offers a substitute 
to the converter system worthy of very careful 
consideration. As the induction motor system 
introduces several features which are new, 
viewed from a direct current standpoint, a few 
of its characteristics will be touched upon. 
The induction motor, while not a synchron- 
ous piece of apparatus, is such, so far as its 
behavior in railway work is concerned. A car 
equipped with such motors will run at practi- 


*Paper read at the 18th Annual Convention x ie Ameri- 
can W of Electrical Engineers, Buffalo, N. Y., August 
2,1 
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cally constant speeda up eade and down, or on 
level, thus making the car speed nearly inde- 
pendent of the profile of the road. The speed 
of the induction motor, depending upon the 
frequency of the source of supply, is not affe et- 
ed by the voltage, provided the voltage is 
sufficiently high to provide the torque required. 
This constant speed quality of the induction 
motor at first sight appears to be a desirable 
feature, as it would seem to insure the main- 
tenance of a constant schedule speed not 
influenced by grades. The greatest objection, 
however, is that the practically constant speed 
of the induction motor car up the severest 
grades calls for a very large motor output and 
produces much more violent tluctuations upon 
the distributing and generating system than is 
the case with the d. c. series motor, which falls 
off considerably in speed on heavy grades. 
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Performance with Constant Receiver Secondary Voltage, 125 Volts; 
and Variable Excitation of Synchronous Motor. 


The system, being alternating throughout, 
provides no means of introducing storage bat- 
teries to smooth over these excessive fluctua- 
tions, and they are more liable to reach the 
generating station and produce an irregular 
load curve with its greater coal consumption 
than is the case with direct current series mo- 
tors and rotary converter sub stations, even 
though this may be used without storage bat- 
tery auxiliaries. Where the system is 80 ex- 
tensive that each individual car or trainis a 
small increment of the total load, this objec- 
tion of fluctuations upon the generatingstation 
will of course not hold true. The motive power, 
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bowever. must provide fcr the running of tre 
car or train up the steepest grade at practically 
the same speed at which the car operates 
upon a level, and the motors must therefore be 
designed to stand a greater output for the 
Same service performed than the direct cur- 
rent motor. 

The induction motor can give only a cer- 
tain maximum torque with a given im- 
pressed line voltage, and as this torque de- 
creases with the square of the impressed volt- 
age, it will be necessary tocarefully determine 
the operating conditions of the motor and of 
the distributing system in order that the 
motor may be able to start its car or train 
upon the heaviest grade with the minimum 
ine potential met with in operation. The 
direct current series motor can give a torque 
much in excess of any service demand, with- 
out sacrificing its running qualities at light 
loads. Railway service calls for a large over- 
load capacity of its motive power, and the 
induction motor can meet these infrequent 
demands only by a design which Sacrifices some 
of its advantages for normal operation. For 
example, a motor car to be successful must be 
able to operate through snow storms, occasion- 
ally haul a trailer, or push the regular car over 
the irregular profile of the road. An induc- 
tion motor car designed to provide just 
sufficient torque to operate itself alone, would 
fail to give the commercial satisfaction which 
is given by the direct current series motor car 
with its capability of standing enormous over- 
loads for a short time. It is evident that the 
practically synchronous operation and limited 
torque of induction motors introduce a number 
of problems into high speed interurban work 
not met, with in direct current distribution, 
and that the motive power, transformer sub- 
stations, distributing system and generating 
System must all be designed very liberally in 
order to take care of the violent and large 
fluctuations inherent in the operation of the 
railway induction motor. 

The induction motor, like any piece of alter- 
nating apparatus, demands a magnetizing cur- 
rent, apnd this current is much larger than that 
met with in stationary motors, due to the 
larger air gaps demanded in traction work. 
Stationary motors canrun at air-gaps of but 
three or four thousandths of an inch, but the 
railway man would decline to assume the re- 
sponsibility of keeping up his bearings for any 
such air-gap. Increasing the air-gap will raise 
the magnetising current, lower the power fac- 
tor of the system, and hence increases the size 
and cost of the distributing and generating 
apparatus. The necessity of designing the 
railway induction motor to meet unusual de- 
mands occurring very unfrequeutly further in- 
creases this magnetizing current, due to the 
high density required in the iron circuit with 
a reasonable motor weight. Even with a liberal 
air gap, viewed from an induction motor stand- 
point, such a motor demands a clearance be- 

ween field and armature nearly 50 per cent. 
less than is common practice with d.c, 
motors. The maintenance of linings with a 
small gap is a matter for consideration, partic- 
ularly when it is remembered that when the 
armature of an induction motor strikes its 
field, it may destroy two sets of windings as 
the field isa duplication of the armature wind- 
ing. We are therefore confronted with the 
maintenance of anair-gap of half the width 
and double the expense of repair with the in- 
duction motor to offset the small commutator 


maintenance of the direct current motor. 
The installation of high-speed interurban 
roads in this country has been brought about 
by the financial success of the earlier roads of 
this character. Because a system is operative 
is no reason for its adoption unless there is 
sufficient promise of its superiority over pres- 
ent methods. Our interurban and suburban 
roads possess a very strong advantage in being 
able to traverse city streets en route and at 
their termini. All the large cities in this 
country, and most of the smaller ones. have 
direct current railway systems in operation, 
and the direct current interurban and suburban 
System can therefore run its cars over existing 
city systems without in any way conflicting 
with the operation of such roads. The induc- 
tion motor interurban system, on the other 
hand, would necessitate the changing of cars 
at the outskirts of the termini cities, running 
around the cities passed en route, or else the 
equipment of unused streets with double trol- 
ley and alternating current; or as an alterna- 
tive, changing over the generating and dis- 
tributing system and motive power of all 
cities entered, to alternating current. There 
are a number of engineering difficulties to 
overcome before such a change would be com- 
mercially practicable. 

A chief advantage of the induction motor 
System lies in the ability of running motors 
from trolley potentials far in excess of 600 
volts universally used with direct current 
series motors. Not having any commutator, 
the induction motor can use trolley potentials 
of several thousand volts, and proper line in- 
sulation and safety in operating are the only 
limits placed upon the trolley voltage. Owing 
to the large lagging currents demanded by in- 
duction motor roads which operate at power 
factors ranging from 50 to75 per cent., it is de 
sirable to use as bigh a potential as possible In 
order to eliminate the excessive feeder copper 
or frequent transformer sub-stations required 
with low voltage distribution. A trolley po- 
tential, therefore, of 2,000 or 3,000 volts offers 
advantages in interurban distribution well 
worth the extra expense and development 
needed to insulate trolley and car wiring at 
this comparative high potential. In order 
that the motive power will be reasonably 
cheap, and bearing in mind that such motive 
power muststand maximum demandsconsider- 
ably in excess of the direct current motor, it 
is advisable to wind the motors directly for 
the trolley potential rather than introduce the 
expense and providespace for step down trans- 
formers. Weare tnerefore confronted with the 
difficulty of running a 3,000 volt trolley 
through small cities along the route and into 
large cities at the termini, even assuming that 
the cost of changing over such systems to al- 
ternating current would be justitied. 

Step-down transformers installed upon the 
car, reducing from 3.000 to 600 volts, open the 
possibility of running motors without step- 
down transformers on city Streets, and with 
step-down transtormers when the trolley po- 
tential is 3.000 volts in the open country. Tne 
double trolley, however, complicates the city 
system and adds additional expense to the al- 
ready expensive motor equipment. The in- 
duction motor, moreover, is not adapted to 
city street running, calling as it does for con- 
stant acceleration and eflicient operation at 
fractional speeds. Instead of efficiencies of 
acceleration in the seventies obtained with 
direct-current motors, the induction motor 


would give an efficiency of only 40 to 45 per 
cent. during acceleration with a corresponding 
increase in coal consumption, making it com- 
pare very unfavorably with the direct current 
motor for city work. The adoption of the in- 
duction motor for interurban work seems 
limited, therefore, to those roads running on 
private right of way throughout, and having 
no connection with existing city systems at 
their termini or en route. Even in this class 
of roads, if the service is at all frequent and 
profile very irregular, the direct converter 
System with its third rail distribution may 
prove cheaper to install and operate. The re- 
duction in operating expenses which the in- 
duction motor effects by dispensing with 
rotary converter sub-station attendants may 
be more than offset by introducing apparatus 
whose volt-ampere capacity may be double the 
kw. capacity required, and which furthermore 
may operate with a very irregular and ineft- 
cient load curve as compared with the load 
curve produced with d.c. series motors. 

The writer has endeavored above to bring 
out afew of the obstacles in the way ef the 
success of the induction motor for general in- 
terurban work. There are, of course, special 
instances where the roadbed is practically 
level, grades and curves being eliminated and 
the conditions ideal for the installation of in- 
duction railway motors. It is unfortunate, 
however, that all interurban roads cannot 
pick outa level country, or bave unlimited 
capital at the back of them in order to pro- 
vide ideai conditions for the motive power, 
In fact, the motive power must accommodate 
itself to the physical limitations of the road, 
and itis just here that thedirect current series 
motor shows its superiority to the induction 
motor where the protile is irregular and where 
the service consists of mixed city, suburban, 
and interurban high-speed work. As before 
stated, interurban high speed roads are being 
rapidly extended inthis country owing to their 
economic success, and ina large number of 
cases Cuming under the writer’s observation 
the induction motor could not compete in 
first cost of installation, nor in expense of 
operating with tbe d.c. motor, operated from 
rotary converter sub-stations and high ten- 
sion alternating transmission. The expense 
of the few men required tooperate sub stations 
is a very small item in the total operating ex- 
penses of the road, and asour interurban roads 
more nearly approach steam practice, they re- 
quire attendants every 10 or 15 miles to serve 
as ticket agents, train dispatchers, etc., 80 
tbat with a wellorganized interurban system 
the item of substation attendance can be 
largely charged to the general operation of 
the road and not to the cost of producing 
power. 

'T he ideal conditions for the operation of in- 
duction railway motors seems to be a regular 
profile, either level or a uniform up grade, 
private right of way with no city or suburban 
running, infrequent service, and freedom from 
unexpected and fluctuating demands upon tbe 
motive power. Electric railway work up to 
the present has demanded considerable of the 
motive power in the way of meeting large 
momentary overloads, running at different 
speed, line voltage, etc, and the direct cur- 
rent series motor has shown itself well equip- 
ped to meet these requirements. The induc- 
tion motor is more adapted for operation 
under predetermined conditions, and its de- 
sign does not lend itself to the same broad 


SEPT. 11, 1901.] 


field of usefulness now covered by the direct 
current series motor. : 

Ina service calling for frequent stopping 
where the demand upon the motors is largely 
acceleration work, the induction motor must 
dissipate considerably more energy for the 
same service performed than the dlrect cur- 
rent motor, and hence must be corresponding- 
ly heavier and more expensive. For constant 
speed running the induction motor, however, 
must dissipate but little more energy than 
the d.c. motor, and from the nature of its de- 
sign may dissipate that energy more rapidly. 

This brings up a new class of railroad work 
just being considered, and that is mountain 
railroading and long-distance cross-country 
roads for either bigh speed passenger or freight 
work. Theconditions governing both these 
classes of work are practically the same in 
that they demand a constant sustained out- 
put of the motive power, and it is in this class 
of work that the induction motor is being seri- 
ously considered. 

Direct current motors fed from a system of 
rotary converters connected to a high poten- 
tial transmission distribution system are open 
to the objection that a trolley or third rail 
potential under 1,000 volts must be used, 
necessitating the collection of very large cur- 
rents and an undesirable frequency of con- 
verter stations, or prohibitive expense of third 
rail and feeder construction. The power con- 
sumed by a freight train of 2,000 tons or more 
may reach 3,000 hp. on the grades encountered 
in steam railway mountain work, and the 
ability of the induction motor to collect this 
large amount of energy at a trolley potential 
of 3,000 volts or more, gives it a distinctive 
advantage in first cost of installation and ex- 
pense of operation compared to direct current 
distribution. High potential alternating trol- 
ley systems present certain difficulties in the 
way of insulation, but after several years’ ex- 
perience with high potential transmission 
lines, these difficulties should be easily sur- 
mounted. Such systems also employ locomo- 
tives and not individual motor cars, so that 
the high potential apparatus is localized, and 
more space is provided to properly insulate 
all high-tension wiring. 

Tne operation of heavy freight trains, or 
high speed passenger trains on trunk lines is 
the work of the future, and will be undertaken 
as soon as it is evident that a saving wiil re- 
sult in operating expenses by the substitution 
of electricity for the steam locomotive. 'Trunk 
lines having local passenger traffic could very 
well equip their tracks with both high poten- 
tial overbead trolley for the operation of 
heavy through trains and freight work, and 
also use a third rail construction to operate 
direct current 600-volt d.c. motors for the short 
haul work. Both these systems could be fed 
from the same generator and transmission 
lines, operating 25-cycle rotary converters to 
feed the third rail system at intervals, and 
step down transformers to reduce the poten- 
tial to tbe 3,000 volts or more required for the 
overhead high-tension trolley line. This 
mixed system provides for the maintenance of 
a steady load on the generating station, while 
it permits the local and short haul traffic to 
benefit from the advantages of thed.c. motor 
for this class of work. 

The electrical equipping of trunk line steam 
roads isa very large engineering proposition, 
involving such radical changes in the opera- 
tion of such roads that its commercial success 
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must be undoubted before the work is under- 
taken. Itis possible that such a movement 
will be brought about by the equipping of 
Some of the new high-speed third rail inter- 
urban systems with overhead trolley operat- 
ing at 3,000 volts alternating current. These 
systems are rapidly being extended and inter- 
connected, and will soon be able to take care 
of long distance work when the systems are 
sufficiently joined together. The management 
of such roads, owing to their experience with 
electric traction, may be reasonably supposed 
to be more open to the advantages of electric 
haulage, while the establishment of a line of 
generating stations, all operating at the 
Standard frequency of 25 cycles, will offer the 
means of feeding such a system witha com- 
paratively small cost for equipping. The vari- 
ous sub-stations, however, and the d.c. copper 
distribution are not adapted to the operation 
of large heavy units, although the transmis- 
sion lines and generating stations could well 
feed these trains with a reasonable outlay for 
high-tension overhead trolley construction. 

It is along such lines that the writer looks 
for the introduction of the induction motor as 
a railway factor in this country, and there are 
several propositions in view where the intro- 
duction of the induction motor seems justified 
and preferable to the steam locomotive now in 
operation. 

— — —— 
AN ASYNCHRONOUS INDUCTION MOTOR 
OR GENERATOR WITH A POWER- 
FACTOR OF UNITY.* 


BY ALEXANDER HEYLAND. 


The following article describes a method of 
producing the interesting and desirable result 
of elimiuating the well-known phase difference 
between current and pressure in asynchronous 
induction motors, and thus at the same time 
doing away with the wattless magnetizing 
and light load currents, and the consequences 
of the air-gap between the stator and rotor of 
these motors, Thisis attained by producing 
the rotatory field, not by the primary arma- 
ture, but directly in the secondary armature, f 
by means of a simple arrangement which can 
be fitted to any type of motor witnout great 
difficulty. 

The principle employed is as follows: Let 
Fig. 1 represent a three-phase induction motor 
with a simple short-circuited ar mature—a so- 
called squirrel-cage armature. Let A be the 
stator or primary armature of tbe motor, and 
B the rotor or secondary short-circuited 
armature with copper bars distributed in holes 
or slots around the circumference, these bars 
being shurt-circuited at each end of the arma- 
ture byaring, K. Then,asis well known, a 
three-phase alternating current generates a 
rotatory field ia the stator A, which traverses 
equally botn armatures (the stator A and the 
rotor B), and sets up a turning moment be- 
tween the stator winding and the closed arma- 
ture winding of the rotor. 

The field is generated in the stator, in dis- 
tinction to tbat in the synchronous motor 
which would be obtained in this instance, 
for example, if the short-circuited armature 
were replaced by a magnet wheel. The ex- 
citing currents of the stator which generate 
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An endeavor to compensate tbe difference of phase has 
already been made by Leblanc. For this he uses an auxil- 
jary motor which h^ switches into the circuit of the short- 
circuited armature. By adding such an auxiliary motor, 
however, the arrangements are very much complicated. 


the field are alternating currents of tbe full 
frequency, and therefore do not correspond, 
as in the case of continuous currents or alter- 
nating currents of lower frequency, to the 
necessary fleld excitaticn, but are considerably 
greater. As is well known, in circuits with 
high frequency a so-called counter EMF. of 
considerable magnitude is produced, and the 
magnetizing current is produced by the small 
remainder after subtracting this counter EMF. 
from the pressure at the terminals. Owing 
to this, these currents differ considerably in 
phase from the pressure. On the other hand, 
the energy of these currents actually converted 
into heat in the copper is very small. Asa 
rule it is considerably less than 1 per cent. of 
its apparent value. 


FIG. 1. 


Allthis is prevented if we produce the ro- 
tatory field, not in the stator, but directly in 
the short-circuited armature. In the short- 
circuited secondary armature—i.e., therotor B 
—the back EMF. does not exist, or, if it does, 
only in a quite subordinate degree. The fre- 
quency of the variation in the field is here 
only very small, and is given directly by the 
slip of the motor. Asis known, the armature 
rotates with the rotatory field. Its velocity 
with regard to this field differs only to a small 
extent (the slip), which just suffices to induce 
in the armature the current necessary for turn- 
ing it. In distinction to the high Eur. of the 
stator, the EMF. of the rotor 18, consequently, 
very small, and is only what is required to in- 
duce short-circuit currents which occasion the 
ohmic losses in the copper converted into 
heat. Now, if wesend through the secondary 
armature, instead of through the primary 
armature, the magnetizing currents necessary 
to produce the rotatory field common to both 
we avoid the troublesome counter EMF.’s 
which are set up in the stator. The whole 
pressure necessary for the magnetizing cur- 
rents drops to the small value which is neces- 
sary to cover the ohmic losses in the copper. 
The only problem before us is to convey the 
currents into the winding of the rotor, which 
is closed in itself, and to convey them in such 
a way that they have exactly the same direc- 
tion and phese as the magnetizing currents 
of the stator which they are to compensate. 

The simplest way todo this, asshown dia- 
grammatically in the figure, by three brushes 
bbb, which are in contact with the end of the 
ring K of the armature, and whose position 
with regard to the stator is so adjusted that 
the currents led to the armature have exactly 
the same direction as the magnetizing cur- 
rents of the stator had. The.pressure of these 
currents need only be very small (even if one 
asssumes approximately the same number of 
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turns on the stator and rotor) and they can be 


taken from a few turns of the stator. 

Thus a conversion of the current takes 
place from high frequency (primary armature) 
into low frequency (secondary armature), and 
yet we have not employed for this a commu- 
tator in the ordinary sense of the term, but 
have accomplished the conversion, as is seen 
in the diagram, by a continuous ring. In gen- 
eral one would not use the so-called squirrel 
cage armature, for the currents under the 
brushes would be too great. Onecan, for ex- 
ample, close a wound armature by a ring whose 
resistance bears a certain relation to the resis- 
tance of the winding. This has not any great 
effect on the efficiency. In the first place, the 
losses in this ring need only be small, and in 
the second place, one can reduce the losses in 
the winding by making the slots deeper and 
putting some more copper on the armature. 
The increase in the magnetic leakage thus 
caused is notimportant, asthe phase difference 
is already avoided by the arrangement de- 
scribed. Besides, this i8 not necessary, as the 
following example will show. 

The most remarkable thing about the motor 
is the commutation of the current by a com- 
mutator formed of a ring closed on itself. It 
is natural that such a commutator is not at 
all complicated, and works as simply and 
sparklessly as the usual slip rings on induction 
motors. A pertinent objection is that a part 
of the exciting current must be lost in the 
shunt which the ring forms to the winding. 
This is correct, but by the arrangement de- 
scribed the exciting current is already so re- 
duced that this loss is without import- 
ance. 


Assume tbat the copper loss in such an 
armature is 3 per cent. —2 per cent. in the 


winding and 1 per cent. in the ring, the re- 
sistauce of the ring being thus half tbat of the 
winding. Let the magnetizing current be 
one-third of the total current, the magnetiz- 
ing loss thus one-ninth of the total copper 
loss, J. e., two-ninths per cent. loss in the wind- 
ing. To this must be added another four- 
ninths per cent. lost in the shunt formed by 
the rirg. Thus, altogether we havesix-ninths 
equals two-thirds per cent. magnetizing loss, 
and so, in spite of the sbunt and the loss due 
to current in the ring, this isso little as to be 
unimportant. 

One may find a certain analogy in continu- 
ous current work in the replacement of cop- 
per brushes by carbon brushes, ‘There, too, 
owing to the larger contact resistance at the 
brushes, the losses at one place are artiticially 
increased, as a rule, to a much greater extent 
tban here. Nevertheless, one accepts tliem 
willingly as they are well compensated by 
other advantages. 

In the practical application of this system, 
it is advisable to employ a commutator instead 
of a single ring of resistance material, the 
sections of the commutator being connected 
together by electrical conductors of small re- 
sistance. In principle this changes nothing, 
of course, and in this case also the shunt pre- 
vents sparking at the brushes. 

Finally, one can also employ at the same 
time a short-circuit winding and a second ex- 
citing winding with a commutator. The self- 
induction of the commutator winding will 
then be removed by the short-circuited wind- 
ing, and there would again be no sparking at 
the brushes, In the case of motors with wound 
rotors and slip rings for starting, the exciting 
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ring is best placed at the neutral point of the 
three armature phases. 

The following then takes place in actual 
working:—The momentary position and syn- 
chronous rotation on the field with regard to 
the exciting armature is fixed by the position 
of the brushes (Fig. 1), and is independent of 
the speed of the armature. The current led 
through the brushes produces in the short-cir- 
cuited armature a field rotating with the lat- 
ter. If the armature is running synchronous- 
ly at no load, the tield in the armature is con- 
stant and the current is quite unchanged in 
direction and is a continuous current. When 
the armature is loaded, tbe reaction of the 
exciting armature will slowly rotate the field 
in the short circuit armature, there is a slip, 
and working currents are thus induced in the 
closed winding of the short-circuit armature 
which tend to stop the field from rotating. 
Then the currents led in through the brushes 
constantly reproduce the tield in each position, 
and the working currents induced by the slip 
tend with a certain force to retain the tield in 
its momentary position and transmit the work 
or the turning moment from the exciting 
armature to the short-circuited armature. 
The same working or useful currents flow 
through the primary armature in an opposite 
direction to those in the short-circuited arma- 
tures, but no magnetizing current flows. 

In order to eliminate the phase-shifting en- 
tirely, the current passing to the brushes 
must, of course, be regulated. This is done by 
adjustable resistances placed in the leads. 
One can then go further, and linally, by over- 
excitation, produce a lead in the pliase as with 
synchronous motors. 

The advantages of compensating the phase 
lag in a motor need hardly be mentioned. The 
shifting of the phase is well known as one 
detriment to the three-phase motor which is 
so excellent in every other respect. It pre- 
vents, as arule, the direct connection of the 
motors to low-pressure lighting networks. In 
pure power transmission it bas the effect that, 
except at full load, the wattless currents are 
often greater than the actual useful currents. 
Even with an average power factor of cos o = 
0.7, the wattless currents which are equal to 
Sin y will be actually as great as the useful 
currents. Even witb a fully-loaded motor, 
whose cus « may be 0.9, the wattless currents 
are half the useful current. In addition, it 
must be remembered that even this result is 
arrived at only witb tbe help of what is recog- 
nized as the minimum air-gap that can be emn- 
ployed, while fur mechanical reasons and 


Security in working it would be preferable to 


employ larger air gaps between stator and 
rotor, a8, fur instance, in the continuous-cur- 
rent motor. 

Further, the motor can runasa generator, 
and deliver current independently of other 
machines. It is self-exciting, just as a con- 
tinuous-current dynamo, and there is no need 
of any exciter. The frequency is not, as in 
ordinary alternators, absolutely fixed by the 
speed, but it is somewhat less in relation to 
the speed of the rotor, according to the load. 
Its speed and frequency are asynchronous, the 
opposite case to that of ordinary alternating- 
current machines. and it can be connected in 
parallel with other generators without being 
previously brought up to synchronism. 
Switching in parallel and parallel running of 
such generators are just as simple as with con- 
tinuous-current machines, and all the various 


difficulties known in connection with the 
paralle] running of alternating.current ma- 
chines, due to uneven turning moment of the 
engine, are eliminated. 'The system is there- 
fore particularly suitable for the construction 
of large slow-speed machines, directly 
coupled to steam engines, the uneven turning 
moment of which throws great difticulties in 
the way of parallel running, and necessitates 
heavy flywheels. 

It may be expected that the trials of the 
system will bring out further results. Prob- 
ably it will be possible bya similar arrange- 
ment to compound this generator for constant 
pressure at variable loads as a compound 
continuous current machine, and finally to 
make it compensate phase lag in the network. 

— ¶ —9— ee 


UTILIZING THE SUN'S ENERGY.* 


Prof. Thurston discourses in *''Cassier's 
Magazine," for August, upon tbe problem of 
utilizing the sun's energy. He points out that 
in &pite of the enormous deposits of coal re- 


maining untouched in other sections of the 


globe, within a few generations at most, some 
other energy than that of combustion of fossil 
fuel must be relied upon to do the work of the 
civilized world. 

He considers that water power, which is the 
next most important source of energy to coal. 
will do much for us, and quotes tigures which 
go to show that the energy capable of use in 
the area drained by tbe Mississippi River, for 
instance, may be taken at about a quarter of a 
million horse-power per square mile. In the 
next few lines, however, Prof. Thurston points 
out that sucb tigures are of little value, and 
this is certainly correct. It is obvious that the 
available water power must be calculated from 
the minimum volume falling under easily util- 
izable heads. A fall of 6 inches per mile, as 
in the case of the Mississippi (with the excep- 
tion of the three small water falls), is of no 
use whatever. 

Prof. Thurston disposes of wind-power and 
tidal-power after very few remarks, and de- 
votes himself principally to the consideration 
of the possibility of converting the heat of the 
sun into mechanical energy by some direct 
means. 

He refers to Jobn Ericsson’s contributions 

to the Centenary Exhibition in 1876, and the 
figures quoted are certainly interesting. It 
would appear that with Mr. Ericsson’s concen- 
tration apparatus, during nine hours per day, 
an average uf fully 3.5 units of heat per minute 
can be extracted for each square foot of area 
presented perpendicularly to the sun’s rays in 
all latitudes between the equator and 45° of 
latitude. Theoretically, this works out to 8.2 
bp. for an area of 100 feet. It appears that 
there is a rainless region extending from the 
northwest coast of Africa to Mongolia, 9,000 
miles ia length, and nearly 1,000 miles wide. 
Besides the North African deserts, this region 
includes the southern coast of the Mediter- 
ranean, east of the Gulf of Cabes, Upper 
Egypt, eastern and part of the western coast 
of the Red Sea, part of Syria, the eastern part 
of the countries watered by the Euphrates 
and Tigris, Eastern Arabia, the greater part 
of Persia, the extreme western part of China, 
and lastly, Mongolia. 

In the western hemisphere, Lower Califor- 
nia, the tableland of Mexico and Guatemala, 
and the west coast of South America, suller 
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from continuous intense radiant heat for a 
distance of more than 2,000 miles. 
Calculations based upon the assumption that 
lhp. could be developed for every 100 square 
feet, exposed to solar radiation would lead one 
to enormous figures if applied to the area 
above mentioned. For the purpose of example, 
however, Mr. Ericsson takes a strip of land a 
single mile in width, along the rainless west- 
ern coast of America, the southern coast of 
the Mediterranean, both sides of the alluvial 
plan of the Nile in Upper Egypt. both sides of 
the Euphrates and Tigris for a distance of 400 
miles above tbe Persian Gulf, and finally a 
Strip also a mile wide along the rainless por- 
tions of the Red Sea above alluded to. The 
aggregate length of these strips of land, 
selected on account of their being accessible 
by water, far exceeds 8,000 miles. The area 
covered would be about 223,000,000,000 square 
feet, and on the assumption that 100 square 
feet could produce 1 hp. during an average 
of nine hours per day, we are led to the con- 
clusion that by suitable apparatus 22, 300. 000 
engines each of 100 bp. could be kept working 
by utilizing only tbat heat which is now 
wasted on the assumed small fraction of simi- 
lar land extending along some of the water 
fronts of the sunburnt regions of the earth. 
Tuese figures are certainly interesting, and 
it would appear from results of other experi- 
menters that Mr. Ericsson’s assumption of 1 
hp. from 10) square feet of receiving area is 
quite witbin the Counds of practical possibil- 
ity. In fact, according to Prof. Thurston, this 
figure has been confirmed by recent experi- 
ments at Pasadena, in California, where it was 
stated that Ericsson’s efficiency bas in some 
cases been attained. The apparatus used in 
California was a truncated conical mirror, 33 
feet 6 inches in diameter at the top and 15 feet 
at the bottom, which concentrates the rays of 
the sun received upon its 1,788 facets ata 
fucus, where a boiler is placed and steam gen- 


erated to work a steam engine. The whole 
mass is moved by clockwork and automatically 
held with its axis directed toward the sun. 
‘Ihe boiler, which is carried on the same frame 
and moves with tbe mirror, is 13 feet 6 inches 
in length, and contains about 10 cubie feet of 
water and 8 cubic feet of steam space, pressure 
being maintained at 150 pounds per square 
inch. The apparatus is said to be of 10 bp., 
but Prof. Thurston remarks that the reported 
figures are inconsistent with this rating. lt is 
uufortuoate that Prof. Thurston does not 
quote these figures, wbich would certainly be 
of great interest. 

lt is not often that nature makes things easy 
forus. Asa rule, the really useful large water- 
powers are also located in places remote from 
any form of civilization, thus severely bandi- 
capping the efforts of engineers to utilize the 
energy of falling water, and to turn it to use- 
ful account. 

— ee 
Meeting ofthe International Association of 
Municipal Electricians. 

The Sixth Annual Meeting of the Interna- 
tional Association of Municipal Electricians 
opened in the convention hall of the Interna- 
tional Hotel, Niagara Falls, at 2 p.m. Septem- 
ber 2. Mr. Morris W. Mead, of Pittsburg, Pa., 
presided. 

The Rev. A. S. Bacon, pastor of the First 
Presbyterian Church, offered the opening 
prayer, following which Mayor M. B. Butler, 
of Nlagara Falls, delivered the address of wel- 
come. He referred tothe great power develop- 
ment and how closely allied to 1t were the 
members of the association in the application 
to general utility. Mayor Butler’s remarks 
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explained clearly many interesting features of 
the power development, aud he told how 
Niagara would have 200,000 developed horse- 
power. He welcomed the delegation and gave 
them the freedom of the city. 

Capt. William Brophy, of Boston, responded 
to the Mayor's address in behalf of the associa- 
tion. 

President Mead referred to the excellent 
work of M. J. Donohue, chairman of the ex- 
ecutive committes, and Mr. Donohue, who is 
city electrician of Niagara Falls, was called 
before the convention. He made a brief speech. 

The address of President Mead was then de- 
livered. Itsimport was the effect that the 
members were there for business. When Presi- 
dent Mead finished, Frank C. Mason, of Brook- 
lyn, stepped to the front and, on behalf of the 
association, presented Mrs. Mead a solitaire 
diamond ring and Morris Mead, Jr., a Niagara 
Souvenir spoon. Three cheers were given for 
Master Mead and he was made an adopted son 
of the association. 

Various letters and invitations were received 
and then W. M. Petty, superintendent of tele- 
graph of the Rutherford (N. J.) Fire Depart- 
ment, real a paper on “The Protection of 
Fire and Police Telegraph Wires from High 
Tension Currents and Lightning." The paper 
was eagerly discussed, and the opinion of Mr. 
Brophy, of Boston, was that the manufacturers 
of fire alarm boxes were not keeping up with 
the progress in other electrical lines. 

On Tuesday, September 3, the meeting was 
called to order by President Mead at 10 o'clock. 
An address was delivered by Mr. H. W. Pope 
on ‘Telephones as Applied to Munisipal 
Affairs." A paper was also presented by Mr. 
E. F. Schurig, of Omaha, entitled Municipal 
Control vs. Municipal Ownership.“ 

At tbe Wednesday morning session a paper 
was read by Mr. P. H. Alexander, of New York, 
on Magnetic Car Brakes.” 

A committee of five was appolnted to exam- 
ine the magnet to the fire alarm telegraph sys- 
tem and report at the next convention. 

A vo te of thanks was extended by the dele- 
gates to Mrs. Ada Green for the excellent man- 
ner in which she had looked after the ladies 
of the convention. 

The secretary’s report showed a membership 
of 118 when the convention came to Niagara, 
but many new members had heen elected, 
making the total membersbip over 130. The 
treasurer's report showed receipts of $475 dur- 
ing the year, with expenses of 8540.45. As the 
balance in Pittsburg was $381.05, the associa- 
tion has a balance on hand to-day of $315.50. 

New oflicers were elected as follows: Presi- 
dent, A. S. Hatch, Detroit; vice-presidents, 
W. M. Petty, Rutherford, N. J.; A. G. Fer- 
rand, Atlantic City; William Crane, Erie, Pa.; 
W. A. Barnes, Bridgeport, Conn.; secretary, 
F. P. Foster, Corning, N. Y.; treasurer, Adam 
Bosch, Newark, N. J. 

Executive Committee—W. H. Thompson, 
chairman, Richmond, Va.; M. W. Mead, Pitts- 
burg; William Brophy, Boston; J. W. Aydon, 
Wilmington, Del.; F. G. Boyd, Baltimore, Md.; 
F. C. Mason, Brooklyn; W. Y. Ellett, Elmira; 
G. F. MacDonald, Ottawa; M. G. Campbell, 
Grand Rapids, Mich. 

Finance Committee M. J. Donohue, Niag- 
ara Falls, chairman; J. F. Zeluff, Paterson, 
N.J.; Jerry Murphy, Cleveland; Elmer Loomis, 
Allegheny; lon Simon, Jr., Charleston, S. C. 

Richmond, Va., wasselected as the place of 
the next annual meeting. 
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NICO LA TESLA. 


(By George V. Hobart in the New Vork Morning Journal,“ 
" Dinkelspiel's Lives of Famous Men.“) 

Led us now short-circuit ourselfes vile ve 
grab a few volts from der life uf Nicola Tesla, 
vich he is der mosd vunderful inwentioner dot 
efer received a shock from seeing his name in 
der papers. 

Nicola took his fairst name from der machine 
vare you drob a nickle in der slot, bud udder- 
vise his inwentions haf been orichinal mit 
himself. 

During der briefest part uf his age Nicola in- 
wentioned a vay to took milk from a boddle by 
electricsissity, bud id nefer became popular. 

Two veeks later Nicola took a goot long 
smoke, vich resulted in communication mit 
der planet Mars. 

Der name uf der town in Mars vich Nicola 
reached mit his electric current vas Pipesburg. 

Id vas der postmaster dot answered der 
tellyfone. 

“Hello Mars!” set Nicola. ' 

" Vot dit you vish?” set der postmaster uf 
Pipesburg. 

[s dis Mars?“ set Nicola. 

** Id is, und Chon Doe is nod ub here,” set 
der postmaster. 

“I haf a feeling dot my conversattoning mit 
you vill ged ia der newspapers," set Nicola; 
“baf you anyding to communication vich vill 
look vell near my picture ?" 

Den der postmaster in Pipesburg ub in Mars 
reached ofer der vire und handed dis message 
to Nicola: 


In Mars dare vas no pool rooms yet; 

Ve do nod gamble here, you bet! 

Doan'd show us how to make dem tips: 
Und blease keep silence mit dem chips '—— 


Ring Of ! 


In Mars ve uefer haf der Trust, 

Und bubbling banks doan'd nefer bust; 

Each man ub here has plendy dough— 

Doan'd tell “hay Pierpont Morgan, though '—— 


Ring OF! 
GESUNDHEIT! 
In Mars ve lead a quiet life, 
Dewoid of bidderness und strife. 
So doan'd suchchest no udder style 
Ve vould be habby yet a vile! 
Ring Off! 


In Mars all strikes ve arbitrate: 
All our policemens dey vas straight; 
Ve do not vish der udder style, 
Led us be habby yed a vile—— 
Ring Of ! 


In Mars der street cars vas so vido 

Dot eferyvun sids down to ride; 

Ho doan'd suchchest dot udder style 

Vare foolishers fill ub der aisle 
Ring OF! 


Mit a haughty chesture uf impatiency Nicola 
hung up der receifer on der tellyfone and re- 
fusaled to sbeak any more mit Mars. 

Any strangerdot vould send such poeticals 
ofer der vire deserfs much animosity, anyvay. 

Nicola den valked ouid und inwentioned 
dese articles: 

A electrical derrick to helb Sir Tummas Lip- 
ton lift der cub. 

A clectrical street car vare der aisles rise ub 
und slap anyvun dot doan'd.vait for der next 
car vich ain’d so crowded. 

A electrical tipper for pool rooms vich can 
be used as a folding bed ven dare is no raid. 

A electrical indictment for der police vich 
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can be used as a tooth brush ven dare is no 
evidence to conwiction dem. 

A electrical machine to purify politics vich 
can be used as a lawn mower der nexd day be- 
cause politics refusaled to be purified. 

Nicola also inwentioned a electrical sunset 
to took der place uf der vun ve are using now, 
vich is old und ouid uf date. 

From der life uf Nicola ve learn der lesson 
dot der Sunday newspapers vas der mother uf 
many inwentions vich aftervards become 
orphans. 


— — — —— — 


Exports of Electrical Material from New 
Xork. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended September 4: 

Alexandria, 1 package, $40; Antwerp, 41 
packages, $4,043; Argentine Republic, 208 cases, 
$19,593; Australia, 175 cases. $25,205; 1 reel cable, 
$368; Berlin, 6 cases, $291; Brazil, 25 packages, 
$1,700; Bremen,8 packages, $140; British Posses- 
sionsin Africa, 85 cases, $4,117; British East In- 
dies, 21 packages, $449; British Guiana,8 cases, 
$75; British West Indies, 3 cases, $1,700; Cardiff, 
1 case, $135: Central America, 21 cases, $858; 
China, 9 cases, $290; Chili, 7 cases, $153; Cc- 
penhagen, 2 ccils cable, $1,123: Cuba, 90 pack- 
ages, $3,452; Genoa, 22 cases, $3,000; Glasgow, 
425 cases, $52,469; Hamburg, 34 cases, $1,801; 
Havre, 28 packages, $1,598; Hayti, 1 case, $56; 
Hong Kong, 28 cases, $728; Japan, 49 pack- 
ages, $12,712: Leeds, 3 packages, $267; Liver- 
pool, 110 packages, $5,669; London, 176 pack- 
ages, $8,252; Mexico, 91 package, $3,138; New- 
castle, 3 cases, $582; Newfoundland, 24 cases, 
$565; Nova Scotia, 1 package, $40; Philippines, 
51 cases, $528; Rotterdam, 2 cases. $100; San- 
tander, 3 cases, 3258: Siam, 2 cases, $208; U. S. 
Colombia, 11 cases, $380; Venezuela, 374 cases, 
$1,695; Vladivostock,. 10 cases, $2,355. 

— >a ag——24—— 
Proposals Invited. 


Sealed proposals for furnishing and deliver- 
ing tbe necessary materials and labor required 
to construct an extension to the electric light 
system at the Indian School at Chemawa, Ore., 
will be received until September 23, 1901. In- 
tending bidders can obtain al] necessary infor- 
mation by addressing Superintendent Thos W. 
Potter at the school. 

— —— ä qB V. 
A Position Open. 


The manager of an electric light compapy in 
Montana writes to ELEcTHICITY as fol- 
lows: We havea position open, with steady 
employment to the right man; wages $85 per 
month. He must be fully capable of handling 
up-to-date electrical machinery, sober and in- 
dustrious; might be necessary to use the man 
for outside line work in the event of a change 
of shift; not much of it however. We use 
water power entirely. Price of board, room in 
hotel, about $30 per month. Finest climate on 
the globe. Nice town, right up-to-date“ Ad- 
dress J. L. B., care ELECTRICITY. 

— ——— —ę— 

The A. Andujar Company, 136 Front street, 
New York, is advised by its branch house in 
Barcelona, Spain, that there is a great demand 
for all kinds of electrical machinery in that 
country. The above company has a numt er of 
inquiries on hand for the same, and desires to 
secure the agency of some reliable manufac- 
turer in this line, as it is confident that it can 
do a large amount of business. The company 
would like to receive catalogues, etc., from 


some manufacturer in this line whois disposed 
to give it the exclusive agency for Spain. 


COMING ELECTRICAL EVENTS 


American Street. Kailway Association—Convention, 
New York City, October 9, 10 and 11. 

American Electro- Therapeutic Association—Buffalo, 
N. Y., September 24, 25 and 26. 

Old-Time Telegraphers! Association and U. S. Military 
Telegraph Corps—Convention, Montreal, Septem- 
ber 11, 12 and 13. 

— — 


INCORPORATIONS. 


The Moberg Flectric Clock Company, New York City 
Capital stock, 3350,000. Directors: A. E. Scbatz and George 
Meier, Mount Vernon, and J. M. Lincoln, New York City. 

The Mayaguez Electric Company, Trenton, N. J. Capita! 
stock, $100,000. 


The Texas State Fair Miniature Electric Railway Com- 
pany, Dallas, Tex. Capital stock, $3,000. Incorporators: A. 
P. Lipscom Henry Garrett and Wallace Stroud. 


The Cooper Electric Railroad Gate Compauy, Dover, Del. 
—to deal in all kinds of electrical works, motors etc. Capi- 
tal stock. $150,000  Ineorporators: Thomas O. Cooper, 
Wilmington; Jobo L. Hall, Philadelphia, and James F. 
Dunleady, Camden. N. J. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED SEPT. 8, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 


681,780. Signal for Electric Railroads. Harry T. Gibbs, 
Portsmouth. R. I.. assignor to the Gibbs Electric Signal 
Company, same place. Filed Feb 20, 1901. 

681,891. Trolley-Arm for Electric Cars. James F. Snow, 
Pawtaucket, R.I Filed Feb. 19. 190]. 

681,933, Trolley. Hugh Smith, Watervliet, N. Y., assignor 
of one-half to John H. Jones, same place. Filed Jan. 7, 
1901. 

682,056. Contact for Underground Trolleys. Joseph S. Gar- 
zousi, New York City. Filed July 10. 1901. 

ELECTHIC LIGHTS AND APPLIANCES. 

681,692. Electric Incandescent Lamp.  Patrocles A. Gibbins, 
New York City. Filed Feb. 18, 1899. Renewed Jan. 15, 
1901, 

681,754. Safety Device for Automatic Electric Gas.Lighting 
Apparatus. Henry C. Thomson, Boston, Mass.. assignor, 
by mesne assignments, to Electric Gas Lighting Com, 
pany, of Maine. Filed Aug. 6. 1900. 

681,092. Flasher for Electric Lamps. 
ville, Ill. Filed April 15 196]. 

682,101. Arc-Lamp. Joseph C. Mayrhofer. New York City, 
assignor to John C. Cady, Jr , and Robert B. Ward, same 
place. Filed july 7. 1899, Renewed Feb. 12, 1901 

682.116. Electric-lLight Attachment. Joseph H. Rusby, 
Nutley, N. J. Filed Oct. 20, 1900. 

ELECTRICAL MACHINERY AND APPARATUS. 

681.716 Electric Circuit Controller. Harry W. Leonard, 
New York City. Original application Filed March 27, 
1899, Divided and this application filed April v. 1901. 

681.776. Flectric Switch. William F. Bossert, Utica, N. Y. 
Filed May 20, 1901. 

681,800. Stationary Armature and Inductor. Oskar Lasche, 
Berlin. Germany. Filed June 18, 1901. 

681,845. Means for Braking Electricity Meters. 
Saldana, Paris. France. Filed May 22. 1900. 
681.943. Electric Switch. Cbristian F. Ziegler, Chicago, 

Ill. Filed May 4, 1901. 

681,964. Machine for Leveling Electroty pes. 
Brooklyn, N. Y. Filed June 15, 190]. 
682,094. Control of Alternating-Currept Motors. Rene D. 

de Lignieres. Paris, France. Filed March 22. 1901. 

682, 108. Time-Regulator for Electric Motors. Max M. Mov- 

shovitch. New York City. Filed March 19, 1901. 
TELEPHONES AND TELEPHONE APPARATUS. 

681.721. Telephone Exchange System James L. McQuar- 
rie. Chicago. Ill, assignor to the Western Electric Com- 
pany, same place. Filed Nov. 10, 1898. 

681.742. Connection Counter for Telephone Lines, Charles 
E Scribner, Chicago, Ill. assignor to the Western Elec 
tric Company, same place. Filed Nov. 22, 1897. 

681,743, Switchboard for Telephone- Lines. Charles E. 
Scribner, Chicago, and Frank R. McBerty, Evanston, III., 
assigaors to the Western Electric Company, Chicago. III. 
Filed Dec. 29, 1899. 

681,744. Telephone Call-Bell. Charles E. Scribner, Chi- 
cago, Ill., assignor to the Western Electric Company 
same place. Filed Jan. 20, 1900. 


Clyde Slusser, Dan- 


Felipe 


Charles Hurst, 


ELECTRICITY. 


(Vor. XXI. Na. 10. 


681.812 Support for Telephone Apparatus. Elias E. Ries, 
New York City. Filed Sept. 19. 1898. 


081,813. Support for Telephone-Transmitters or other Ap- 
paratus. Elias E Ries. New York City. Filed Sept. 
18, 188. 


681,880. Service Meter for Telepbone-Exchanges. Charles 
E Scribner, Chicago, Ill, assignor to the Western 
Electric Company, same place Filed Jan. 12, 1901. 

681.878 Telephone Switch Apparatus. Lars M. Ericsson, 
Stockholm. Sweden, assignor to tbe Aktiebolaget L. M. 
Ericsson & Co, same place Filed March 29, 1899. 

681.951 System of Electrical Intercommunication. Emery 
A. Clark, Sioux City, Iowa, assignor, by mesne assign- 
ments. tothe Clark Automatic Telephone Switchboard 
Company, Providence, R. I. Filed June 8, 1896. 

682,030. Series Telephone System. Charles A. Casperke, 
Brandenburg, Ky. Filed April 17, 1901. 

632,152. Telephone-Exchange Apparatus. Almon B. Stetson, 
Malden, Mass., assignor to the American Bell Telephone 
Company, Boston, Mass. Filed May 24, 1901. 


MISCELLAN EOUR. 

681,696. Apparatus for Hauling Electric Cables. Henry B. 
Grinuell, New York City. Filed Nov. 80, 1900. 

681.712. Means for Controlling Electric Currents. Patrick 
Kennedy, Brooklyn, N. Y., assignor to the American 
Railway Electric Light Co., of West Virginia. Filed 
March 26. 1898. Renewed April 1, 1001. 

681.721. Driving Gear for Automobiles Samuel D. Mott, 
Passaic. N.J., assignor, by mesne assignments, to Motor- 
mobile Company Jersey City, N. J. Filed Dec. 4, 1900. 

681.725 Electrical Flush Receptacle and Plug. William J. 
Newton, New York City. Filed Oct. 10, 1899. 

651,730. Electric Piano Player. Timothy B. Powers, New 
York City, assignor io the Magnetic Piano Company of 
New Jersey. Filed July 11. 1900. 

681.739. Electric Igniter. Frederick A. Ruff, Detroit, 
Mich. Filed Dec. 3, 1909. 

681.757 Insulator. Heinrich Traun, Hamburg, Germany. 
Filed Dec. 7, 1900. 

(81,763. Art of Devel ping Static Electricity. Rome V. 
Wagner. Chica o. 1l, Filed march 7, 1901. 

681.768. Regulating and Controlling Electrical Translating 
Devices. Granville T. Woods, New York City, axsignor 
by mesne assigments, to Harry Ward Leonard, East 
Orange. N. J. Filed Jan. 14, 1895. 

081,779. Electric Clock. Oscar A. En Holm, Pleasantville, 
N. Y.,assigbor of one. half to Homer W. Hedge, New 
York City. Filed Oct. 1. 1900. 

(81.802. Device for Controlling the Operation of Electrical 
Devices. E nory Stockwell, Stamford, Conn.. assigoor to 
the Yale & Towne Manufacturing Company, same place , 
Filed Dec. 31, 1894. 

681,868. Connecting Plug for Telegraph Switchboards. 
Joseph A. Bowen, Millvale, Pa., assignor off ine balf to 
Harry J. Bowen, Wilkinsburg, Pa. Filed Dec. f, 1900. 

681,932. Telegraphic Recording Apparatus. John F. 
Skirrow, East Orange, N. J. Filed Jan. 25, 1901. 

681,039. Electrical Musical Instrument. Rocco L. Venuto, 
Kansas City, Mo. Filed Aug. 7, 1900. 

651,957. Electric Type Writer. George H. Ennis Troy, N.Y. 
assignor, by mesne assigamenta, to Electric Typewriter 
Company, Buffalo, N. Y. Filed March 24. 1900, 

681.965. Apparatus for Traveformipg Alternating into Con- 
tinuous Currepts, Maurice Hutin and Maurice Le Blanc, 
Paris, France, assignors to Societe Anonyme pour la 
Transmission de la Force par l'Electricite, same place. 
Filed an. 5, 1900. 

681,981. Reproducer for Phonographs. Evans E. Russell, 
New Ifaven, Conn. Filed June 10, 1: 01. 

681,909 Art of Trausmitting Bodies by Means of Electro- 
magnets. John P. Swift, Pawtucket, R. I. Filed Sept. 
10, 1900. 

682,006. Electrical Control of Flow of Water to Basins of 
Washstands or Luvatory-Bowls. Isaac G. Waterman, 
Santa Barbara, Cal. Filed Feb. 23, 1901. 

682,007. Electromagnetic Apparatus. Isaac G. Waterman, 
Sauta Barbara, Cal. Filed April 19, 1901. 

652,044, Electric Temperature Iadicator. Frank L. Jobson, 
Richmond, Va. Filed Aug. 15, 1900, 

682.088. Electric Furnace. Fredrik A. Kjellin, Gysinge, 
Sweden. Filed March 13, 1901 

682,089, Medicinal Electrode. Orville L. Leach, Providence, 


R.L Filed :uue v, 1901. 
682 155. Etectrolytic Apparatus for Extracting Precious 
Metals. Charles P. Tatro and George Delius, Seattle, 


Wasu. Filed Jan. 15.1901. 
DESIGNS, 

35,028 35,029. Bracket for Electric Wires and Cables Geo. 
A. Ricker, Buffalo. N. Y. Filed May 10, 1901. Term of 
patent 3l., years. 

35,030. Storage Battery Plate. John Bell Conrad, Chicago, 
III. Filed April 10, 1901. Term of patent 7 years. 

REISSUE, 

11,930. Electrio-Arc Lamp. Daniel Higham, Winthrop 
Highlands, Mass.. assignor to the General Electric Ccm- 
pany of New York. Filed July 20, 1901. Original No. 675,- 
599, dated June 4, 1901. 


SEPT. 11, 1901.) 


ELECTRICITY. 
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THE TELEPHONE WORLD. 


Independent Telephone Lines Increasing 
the Aréa of Service. 


Areportfrom Wheeling, W. Va., states that the National 
Telephone people claim that they will shortly complete their 
connections with ths indapsnient lines west of the Ohio 
River to put subscribars in touch with Clevaland and other 
points in Northern Ohio. The National & Balmout line is 
being extended to Barnesville to conaest with the trunk 
line system extending from Cleveland by way of Newark, 
Zanesville and Cambridge, and now bolng completed to 
Barnesville, where it will jola wires with the National-Bel- 
mont. By means of this trunk line connection all the Ohio 
River towns having the National ‘phone wil! b» put in touch 
with all the principal towns aud cities ia Northern Ohio. 

This is not the limit of the ladependent lines. Pittsburg 
and intervening cities are to ba connected by an independent 
line before snow flies. Itis now as far as Steubenville. 
Service overthe National hasalready improved since its in. 
stallment in Wheeling 


News received from Greensburg, Ind , affirms that the new 
Decatur County Independent Telephone Company has re- 
cently increased its capital stock to $22,000, all of which has 
been paid in. The company now has over 150 miles of pole line s 
in the county, and is at work extending its lines to M ill- 
housen, Newpoint and Westport. The company was organ - 
ized less than a year ago, and now has 525subscribers, and 
the directors expect to have 1,000 subscribers before another 
year. The company has a fine exchange, it being con- 
structed on the centraleuergy system. Many farmers are 
interested in the company, and the directors have many ap - 
plications on hand for country phones. The company ha s 
long distance connection with Indianapolis, Rushville, Rich- 
mond and many other places in the State. 


The Independent Telephone Exchange at Greenville will 
pass into the hands of the Citizens’ Telephone Company of 
Grand Rapids, Mich., October 1. Negotiations have been in 
progress for some months. W. B. Serviss will be continued 
as manager there. The Greenville exchange has nearly 800 
telephones in serviceand has been in operation over three 
years. The Citizens“ Telephone Company now has 33 
exchanges outside the city, and the Ionia exchauge will 
make 34. The People's Telephone Company of Detroit will 
soon absorb the Oakland County Telephone Company of 
Pontiac. Options on & majority of the stock were secured 
sometime ago and it is stated will ba taken uo b»fore th»ir 
expiration. The independent companies of the State of Michi. 
gan are forming a working arrangement, which if carried 
out, will give nearly all the places of importance in the 
State independent toll lines. 


The Elizabeth Telephone Company of Elizabeth, N. J., 
whicb was organized six years ago, has bseu sold to Barker 
Gumwmere, of Trenton, and J. L. Hammell, president of the 
Treoton Trust Company, who, it is understood, are inter- 
ested In the Interstate Telephone Company. 


A Worcester, Mass., paper says members of the Repu bli. 
cau city committee are talking of asking the city counc il to 
authorize the installation of telephones in the several polling 
places for use on election day, The immense amount of 
time and labor that could be saved can be easily appreciated 
by those who have had to do with election day matters. 


The Boyd's, Md., Telephone Company, which runs thro ughe 
out Montgomery, Frederick and Carroll Counties, has sold 
out the controlling interest in its stocks to another compa ny, 
which, it is said, will install more modern ‘phones and 
methods. The stock sold at par, and over 300 of the 500 
shares were sold. 


The Illinois Telephone & Telegraph Company has com- 
pleted arrangements for entering Chicago. A trust deed 
has been filed to securea bond issue of $5,000,000 to install 
a big plant. The company is organized to compete with the 
Chicago Telephone Company. i 


The Cumberland Telephone & Telegraph Company has 
opened offices at Maple Hill, Oakville and Capleviile, Tenn. 
Lines are being extended to Oxford, Water Valley, Col um- 
bus, Miss., and intermediate points. 


Lightning has caused considerable damage to the Colorado 
Telephone Company's toll line and local exchange at Las An- 


imas. 


The Calhoun Telephone Company of Hardin, Mo., has in 
creased its capital stock from 35,000 to $15,000. 


The Cumberland Telephone & Telegraph Company of 
Tennessee has $201,732 capital invested in Indiana. 


Independent Telephone System for Kansas. 


Representatives of four big independent telephone sys- 
tems covering all that part of Kansas north and west of 
Topeka, met a short time ago and organized the Kansas 
Union Telephone Company with a capital stock of $100,000. 
Eight hundred miles of toll lines are represented, giving 


. connection with over 200 different towns. 


Topeka will be the centra! point for the big independent 
system. Work will be commenced on a through double 
metallic circuit from Topeka to Salina, passing through 
Alma, Manhattan, Junction City, Abilene and Solomon. 

It is proposed to extend from Topeka in four directions, 
including the line now being built to Salina. This will cover 
theentire State, and include all the independent telephone 
exchanges in Kansas. 

The Kansas Union Telephone Company is composed of the 
J. H. McMahan Independent Telephone system of Alma, 
the Salina Independent Telephone Company, the Abilene 
Independent Telephone Campany and the Wareham-Wood 
Company of Manhattan. The new company will be strictly 
atoll line company. The owners of local telephone ex- 
changes will retain their ownership, but all toll lines 
owned by the four companies will be appraised and stock in 
the new company issued to the appraised valuation of the 
lines. 

It is likely that the new concern will be incorporated under 
the lawsof Kansas. Until the incorporation papers are filed 
the names of the directors of the corporation will not be 
given out. Directors were elected at a recent meeting. 

By December 1 it is expected that the consolidation of the 
four companies will be complete and that Topeka will have 
telephonic communication with the whole combined sys- 
tem. 

B. F. Pankey, who was granted a franchise by the city 
council of Topeka to establish a local exchange, is one of the 
stockholders in the new corporation and will operate an inde- 
pendent exchange in Topekain co-operaticn with the com- 
pany toll lines. The Kansas Union Telephone Company will 
not be financially interested in the Topeka exchange. That 
will be Mr. Pankey'’s own investment. But all of the Pankey 
*phones in Topeka will be in connection with the independent 
toll lines. 

When the toll line west of Topeka is in complete working 
order a line isto be built south through Council Grove, Néiv 
tonand Wichita. Another line will extend to the northeast 
quarter of the State and the fourth line will cover the 
southeastern portion, 

B. F. Pankey, when asked in regard to the plans of his 
local company , said: 

* We expect to comply in all respects with the terms of 
our franchise. We will put in telephones for whoever 
wants them. For the present I do not care to announce & 
schedule of rates. I am confident that I will have no 
trouble In getting all the subscribers I want, and as fast as I 
can take care of them. We expect to begin work on our- 
lines at once. We have onecar load of poles in town and 
eight more on the road. 


The stockholders of the Bowling Green, O., Telephone 
Company held a recent meeting, and took steps to re-incor- 
porate the company with a capital stock of $200,000. The 
name of the company will be changed to the Wood County 
TelephoneCompany. W. R. Barkdull was promoted from 
the position of manager of the local exchange to contract- 
ing agent. The company proposes extending its lines at an 
expense of $60,000 to Include all the towng and villages in 
Wood County. 


The Twin City Telephone Company will install an inde- 
pendent exchange in the St. Paul, Minn. city hall and 
court house, donating the service free for one year. There 
will be 40'phones, and the city hall exchange will be 
connected with central by eight trunk lines. 


One of the most peculiar freaks of & recent storm which 
caused so much damage in Minneapolis, Minn., was a tele- 
phone there that bad been out of order for some days. Im- 
mediately after the storm it worked like a charm, and it is 
now in good order. 


The Rensselaer, N. Y., Telephone & Telegraph Company. 
has decided to increase its capital stock from $150,000 to 
$300,000, and to immediately go on with the construction of 
the plant and wire system. Tbe contract for construction 
wasawarded to the Eastern Electrical Construction Com- 


pany of Philadelphia. 


The Hudson River Telephone Company has extended its 
lines, so that White Lake and Mongaup Valley, both in 
Sullivan County, N. Y.. arein communication. The line is 
also nearly completed to Narrowsburgh. 


County. Okla,. 


"Taylor Ridge, Ill. 


Adverse Legislation Stops Telephone Work 
in Louisiana. 


The Cumberland Telephone & Telegraph Company has 
abandoned all of its work of improvement in New Orleans 
and has sent away its entire squad of canvassers in tbat 
city, discharged other employes, and is operating there on a 
minimum of expenditure. The action is the result of ad- 
verse legislation by the city council, which required the 
linesof the telephone company to be removed, a fine being 
fixed for every pole left standing. 

The company took the case to the courts at once, and 
pending action has called off improvements which would 
have cost $750,000. The plans which bave been abandoned 
embraced the parallelling of the New Orleans and North- 
eastern Railroad to Meridian, Miss., and intermediate 
points; a trunk line from Alexandria to Lake Charles, a line 
from Lake Charles to Shreveport, with branch lines radiat- 
ing tothe more important towns in Western Louisiana, .in- 
cluding the building of 28 excehngesat different places in 
the State, the whole, together with improvements in New 
Orleans, requiring an outlay of $750,000. The result of the 
ordinance has been the cutting off of all work there, and 
increased activity in Kentucky and Missouri. 


According to Chicago advices members of the Illinois 
Manufacturers’ Association are considering municipal own- 
ership as & possible project for the improvement of the 
telephone service and reduction of the cbarges. Itis said 
tbat City Electrician Ellicott, of Chicago, who has received 
& communication from the association asking for informa- 
tion relative tothe city conduits and electrical wiring with a 
view toits use in connection with & municipal plant, is pre- 
paring a report on the subject. The chief point about this 
move is that it indicates that the association proposes to 
fight the ratesof the present company. 


Mr. Wasson, of the Farm & City Telephone Company, 
which was granted & franchise by the council of Clinton, 
IIl., a short time ago, states that the company will start im- 
mediately toimprove the service. Six thousand dollars wili 
be expended in putting in metallic circuits, and a switch- 
board for 50 phones will be added as soon as possible. The 
company will have its general offices at Clinton. 


The establishment of & rural telephone lipe through the 
Nasonville district, located ín the northwestern part of 
Wood County, Wis., which has been talked of for several 
months, is now an an assured fact. A mutual line will be 
built from Lindsay to strike the line of poles of the Wood 
County toll system at Klondike, a distance of nine miles, 
with ‘phones at the homes of a number of farmers. 


L. S. Black of Boston, representing the New Engl nd 
Telephone & Telegraph Company, has recently been in Mill- 
bury, Mass , trying to work up interest in a local telephone 
exchange. 


The Independent Telegraph & Telephone Company of 
Delaware County, Pa., will ask Chester city councils for the 
privilege of putting its wires underground. 


According to a Rochester, N. H., paper, a telephone for 
the use of the conductors has been completed along the 
line of the electric railroad with boxesat varions points. 


The stringing of the wire of the Chippewa Valley Tele. 
phone Company from Barron to Ladysmith, Wis., has been 


. completed, 


The Kinloch Telephone Company will shortly commence 
work on its line to Mascoutah, Ill. 


The De Fere, Wis., telephone system is being rebuilt at 
an expense of several thousand dollars. 


TELEPHONE INCORPORATIONS. 
The Orange Telephone Company, Orange, Tex. Capital 


stock, $40,000. Incorporators: Melville D. Shaw, Walter D. 


Bettis, C. N. Haskell, J. 8. Brailey and others. 


The People’s Telephone Company, Jackson, Mich. Cap- 
ital stock, $200,000. 

The Kiowa Telephone Company, Hobart, Kiowa 
Capital stock, $25,000. Incorporators: J. P. 
E idy, Eldon, Ia.; W. D. Davis, Pulaski, Ia.; sni J.P. Evans, 
of Hobart. 

The Farmers' Independent Trunk Telephone Association, 
Capital stock $2,500. Iucorporators. 
Peter Eckhardt, W. H. Miller and Almon A. Buffum. 
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“GENERAL ELECTRICAL NEWS. 


Lighting. 

Auburn, Neb.—Business men contemplate building 
an electric light plant here. 

Berkeley Springs, W. Va.—John T. Mason of 
Hancock, Md., and others have asked for the incorpo- 
ration of the Berkeley Springs Light, Heat & Power 
Company. 

Charleston, W. Va.—Samuel B. Noles of Wheeling 
represents parties who have recently acquired the 
electric light plant, gas works and water system in this 
city, and who propose expending $200,000 to extend 
and improve the plants if certain municipal contracts 
are awarded to them. 

Dalton, Ga.—This city will vote on issuing $6,000 in 
bonds for an electric light plant. Address city clerk. 

Decatur, Ga.—This town is soon to have electric 
lights, anda petition asking for a franchise to construct 
the system has been filed with the city council by 
G. W. Martin, representing a private company. 

Hatboro, Pa.—Negotiations are under way for the 
transfer of the Hatboro electric light and water plants 
to Philadelphia capitalists. 

Holley, N. Y.—The taxpayers will vote soon on the 
question of establishing an electric light plant to cost 
. $15,000 to be owned by the village. 

Jamaica, Vt.—It is rumored that this town is con- 
templating putting in an electric light plant. 

Lake Charles, La.—A mass meeting was held recently 
to discussthe advisability of the city purchasing the 
electric light and waterworks plant. The price asked 
for the plant is $140,000. Committees were appointed 
to inspect and report. It is thought that the result of 
their findings will largely influence the city council in 
calling an election for the purpose of issuing bonds to 
make the purchase. 

Laporte, Ind.—The Laporte County Electrical Com- 
pany, with a capital stock of $00,000, filed articles of 
incorporation recently. The company will operate a 
light, power and heating plant in this city, and will do 
business here andin Michigan City. The directors are 
W. A. Boland, D. F. Davis, W. A. Foote, C. H. Holmes 
and L. Darrow. 

Laurinburg, N. C.—The people of this place are pre- 
paring to have waterworks and electric lights put in. 

Live Oak, Fla.—The electric light franchise for this 
town has been granted to the Live Oak Manufac- 
turing Company. The work of construction will be 
¢ommenced at once by Geo. E. Potter, propriet-r of 
the company. 

Nebraska City, Neb.—A recent storm damaged the 
electric light plant considerably. 

New York City.—Sealed bids or estimates will be 
received by the committee on buildings of the board 
of education at the hall of the board, southeast corner 
of Park avenue and 59th street, this city, until 4 o'clock 
P.M., September 16, for installing electric light wiring 
fixtures, and electric bell system in new Public School 
No. 136, on 4th avenue, between 40th and 41 streets in 
Brooklyn. Also for installing the same in school No. 
137, Saratoga avenue, between Chauncey and Bain- 
bridge streets, Brooklyn. 

Oxford, Md.—It is proposed to build an electric light 
plant, waterworks and ice factory. L. I. McOugle can 
give information. 

Philadelphia, Pa. —It was announced last week that 
the control of the Kensington Electric Light Com- 
pany, the only independent electric light company re- 
maining in this city, has passed into the hands of the 
Philadelphia Electric Company. 

Pierre, S. D.—R. M. Pringle, Government superin- 
tendent of engineering, has been here lately preparing 
plans for a new system of sewerage and an electric light 
plant at the Government Indian school, both of which 
improvements will be put in this fall. l 

Pony, Mont.—It is understood that an electric light 
franchise will be asked for by W. W. Morris and a 
light and power franchise by the Madison Canyon 
people in the near future. 

Wolcott, Ind.—The Tharp Bros. of Monticello are in- 
‘vestigating the matter of establishing an electric 
light plant here. 


Street Railways. 


Albany, N. Y.—Capitalists in this section of the 
State, who are largely interested in traction companies 
make the positive statement that within from three to 
five years New York City and Buffalo, 450 miles dis- 
tant, will be connected by a double-track trolley road. 

Arvada, Col.—An electric line is assured for this 
place. H. R. Brown and R. C. Green are interested. 

Atchison, Kan.—Eastern capital has become inter- 
ested in a proposed electrical line between this city and 
Leavenworth. 

Ballston, N. Y.—The Barrett & Henderson Syndi- 
cate of Cleveland, O., which is building an electric 
road from here to Amsterdam, has purchased the 
street railroad at Ossining, and will extend the road to 
Tarrytown, Portchester, Yonkers and other towns in 
the vicinity. 

Belton, Tex.—O. L. Braily and others are interested 
in the plan to build an electric road between here and 
Temple, a distance of eight miles. 

Bel Air, Md.--1t is announced that work on the pro- 
posed electric road between here and Havre de Grace is 
to begin in the near future. The line will be about 16 
mileslong. A company has been formed with John H. 
Reckord, of this place, president, and W. B. Harlan, 
secretary. , 

Canandaigua, N. Y.—The Ontario & Wayne County 
Traction Company was lately incorporated with a 
capital stock of $500,000 to operate an electric road 
from here to Pultneyville. The directors are John 
Raines, William I. Parkhurst, J. I. Burnett, Walter 
H. Knapp and J. H. Pardee, of this place; B. H. 
Davis and F. W. Griffith, of Palmyra; J. M. Stod- 
dard, of Shortsville, and I. S. Cuyler, of Pultney- 


ville. 
Colorado Springs, Col.— Capitalists of this city have 


organized to build an electric railway to the top of 
Pike’s Peak. Theroad will cost $500,000 or more. It 
will start frem here or from some station on the Crip- 
pl» Creek S hort Line. Investigationsshow that the road 
can be operated without trouble at the altitude nec- 
essary, 14,143 feet. 

Denver, Col.—President Frank Trumbull, of the 
Colorado & Southern, who was in New York City last 
week, says that the company is considering the advisa- 
bility of using electricity as a motive power on ite 
suburban lines out of Denver. 

El Paso, Tex.—The El Paso Electric Railway Com- 
pany was lately organized to construct, operate and 
maintain an electric and suburban railway, with a 
capital stock of $750,000. Leigh Clark, John Franklin 
and Herbert C. Williams, all of El Paso, are the pro- 
moters. 

Elkhart, Ind.—There is talk of an electric line from 
Coldwater, Mich., to this city. 

Fulton, Ky.—This place will in all probability have 
anew railroad at an early date. A scheme is on foot 
to build an electric line from here to Tiptonviile, 
Tenn., via Woodland Mills, through Reelfoot Valley. 

Indianapolis, Ind.—A traction company under the 
name of the Central Indiana ltailway Company has 
been formed in this State with & capital stock of 
$1,500,000. It is to build a line from Indianapolis to 
Peru. T. M. Boyd and Frank A. Ray, New York 
capitalists, are interested in the project and are di 
rectors. The others interested are from Indiana and 
Illinois. The track will be constructed as substan- 
tially as those used by steam roads for heavy freight 
trains. The company will be ready for business early 
in the spring. : 

Mankato, Minn.—Col. A. E. Johnson, of Minneaplis, 
states positively that an electric street railway will be 
built here at once. The Barr Contracting & Con. 
struction Company of New York will equip and build 
the line, taking stock for their services. 

Marietta, O.—The Washington County Traction 
Company has been organized with a capital stock of 
$250,000 to construct an electric railway between this 
city and Newport. 

Perry, N. Y.—An electric road from here to Silver 
Springs is projected by Perry capitalista. 

Sacramento, Cal.—It is reported that Senator Clark 


will soon build and equip an electric road from Salt 


Lake to San Francisco vía this city. 

Springfield, Mass.—The electric mail service between 
this city and Northampton for the carrying of an 
ear!y morning mail north was begun last week. 

Syracuse, N. Y.—The State Railroad Commission has 
granted the application of the Syracuse, Skaneateles & 
Moravia Railroad Company for & charter to build an 
electric railroad from Moravia, in the southern part of 
Cayuga County, to this city. 


Manufacturing. 


Allentown, Pa.—Local business men are trying to 
secure the Scott-Janney Electrical Manufacturing 
Company's plant for this city. 

Chicago, Ill.—The United States Accumulator Com- 
pany, capitalized at $5,000, has been incorporated in 
this city for the purpose of manufacturing electric 
apparatus, motors, etc. Max Frank, J. P. Martin and 
R. S. Clark are interested in the concern. 


Company Matters. 


Albany, N. Y.—A certificate of change of name of 
theColonian City Traction Company of Kingston to 
the Kingston Consolidated Railroad Company was 
lately filed with the Secretary of State. 

St. Paul, Minn.—The Pipestone Electric Light, Heat 
& Power Company has filed amended articles of in- 
corporation fixing its capital stock at $50,000. 


Power and Transmission. 


Fort Worth, Tex.—W. T. Croslen, and J. H. Chris- 
tian, capitalists of Chicago, and who are at the head of 
a company with a capital of $1,500,000 for the purpose 
of harnessing the water power of the Washita River 
and several streams in the Chickasaw Nation near 
Davis, say they have succeeded in concentrating a total 
of 50,000 hp. at that point and will utilize the power to 
propel manufacturing machinery of all kinds. 

Harmony Grove, Ga.—It is reported that L. G. 
Hardman contemplates buying and developing Hurri- 
cane Shoals, erecting an electric plant to transmit the 
power. 

Idaho Springs, Col.—The Seaton Mountain Electric 
Light, Heat & Power Company, which for the past 
few months has been greatly improving and adding to 
its plant in this place, will in a short time have a 
capacity for generating the largest amount of electric 
power of any company in this portion of Colorado. 

Keokuk, Ia.—Preparations are being made in this 
place to utilize the enormous power of the Mississippi 
River that is now going to waste. Before reaching 
Keokuk the river flows swiftly through a gorge in the 
limestone that is 12 miles long. The gorge is from 120 
to 150 feet deep, and the current there is so rapid 
that river boats are unable to pass through except 
at high water. Plans for securing 50,000 hp. at a cost 
of $3,500,000 have just been completed by Lyman E. 
Cooley. The work is in charge of the Keokuk & 
Hamilton Water Power Company of which Charles P. 
Birge is president; R. R. Wallace, vice-president, and 
Edmund Jaeger, secretary. 


Mines. 
Silver City, Idaho.—The management of the Poor- 
man Mine in this city is arranging to equip the prop- 


erty with an electric pump. Theelectrical energy will 
be secured from the Trade Dollar Company. 


Automobiles. 

Bridgeport, Conn.—The location of the Connecticut 
Fiber Company in this city is considered possible. The 
concern manufactures armored tires for bicycles and 
automobiles. Heretofore it has been doing its work in 
different factories, but the demand makes it necessary 
for a factory of its own. The officers are: President, 
E. N. Sipperly, of Westport; vice-president: J. W. 
Range; secretary, D. R. Beebe; treasurer, Geo. W. 
Carey, of Stratford. 
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Closing Prices—Monday, September 9, 1901. 


STREET RAILWAY STOCKS. 


NAME Par 
NEW YORK CITY. value. 
Bleeker Street and Fulton Ferry................ 100 
Broadway and Seventh Avenue................ 100 
Central Cross town . 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street................... 100 
Dry Dock, East Broadway and Battery........ 100 
Eighth Avenue ˙eꝛ E ꝛ . 100 
Metropolitan Street Railway.................. 100 
Alnth Avenue... eov e coop S ches Pe Ress 100 
Second Avenue k e e J ꝛr̃ . eee 100 
Sith AVENDU oes ercer lowe edente RR USE S Y ea 100 
Third Avenue.................... cens 100 
Twenty-Third Street.......................... 100 
OTHER CITIES. 
Albany United Traction....................... 100 
Brooklyn City Railway..................... ss. 100 
Brooklyn Rapid Transit. ...................... 100 
Baltimore United Railways, com.............. 50 
do. do. do. pref... 90 
Buffalo Rail; wũůũaùùhyů)hhhhhh cece 100 
Cleveland City Railway........................ 100 
Cleveland Electric Railway..... .............. 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. DIef oui x 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, new............... 100 
do. do. do. Dele: sé soca dens 100 
st. Louis United Railways, com................ 100 
do. do. do. DPI osea es 100 
Detroit United Railway ys 100 
PHILADELPHIA. 
American Railway⸗ů nnn 50 
J///ôVW0VJJVVJVVVVVVVTVVCCTCVCT˙T„Ä PIS ARS DUE 50 
Columbus Railway................... esee 100 
Columbus Railway, pref.................. .... 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paiĩie ee 50 
Consolidated 'Traction of Pittsburg.......... 50 
do do DIO. n o necs peETDETA 50 
Dayton Tractiiʒ ́ UUVUUUUVUU nm 100 
Fairmount Park and Iladding ton 50 
Fairmount Park Transportation S. 50 
Frankford & Southwark...................... 50 
nne. ³ y x Rd weed 20 
Green & Coates, $15 paid...................ss. 50 
Hestonville Mantua & Fairmount............. 50 
do PP E soU care EE 50 
Indianapolis Street Rallway.................. 100 
Lehigh Avenue, $30 paid.................L eese 50 
Newark IN MET 100 
Philadelphia City, $23.75 paid.................. 50 
Philadelpbia & Gray’s Ferry, $25 paid......... 50 
Philadelphia Traction ..................... t 50 
Railways Company General ................... E 
Reading Traction. 50 
Ridge Avenue, 828 paid. 50 
(C eR RUDI ( bee eee 100 
Scranton and Carbondale iu 100 
second & Third suc bes: ea e nae rtan a 50 
Scranton RailwagVvVvV . 50 
Thirteenth & Fifteent nnn. ꝑ 50 
Trenton Street Railwaů er. 50 
Union 830 5-6 paiddͥᷣůmwp Pꝓwꝓ m' ii. teen 50 
Union Traction, $17.50 paidůo . 90 
United Power and Transportation, $29 paid .. 25 
United Traction of Pittsburg................. 30 
do do i!!!! m bet 50 
United Traction of Reading, Pa.............. 50 
West Philadelphia 0 
Wilmington and West Chester Traction...... 50 
BOSTON. | 
Boston Elevated, full paid................. se 100 
West End Street, com....... !.... 50 
do. do. do. preũuiui . 50 
CHICAGO. 
City Rallwũuca ggg eine 100 
Lake Street Ele vateũdMũMuluů cee eee eee 100 
North Chieag E t | REY — . 100 
Union Traction, com ꝑ᷑Ie.ii . He 


do. do. VPP 


Last Sale. 


Bid. 


Asked. 
37 
250 
260 
220 


STREET RAILWAY STOCKS. 
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. NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 13 74 
Consolidated Traction Company, com.......... 50 22 221 
do. do. do. pre ff. 50 952 041 
Federal Street and Pleasant Valley Railroad.. 25 x 51 
Pittsburg and Birmingham Traction Co....... 5 473 49 
United Traction Company, pref............... 50 40 50 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... . 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence... 50 9:3 04 
London (Can.) Electric Company... ... 55 100 104 107 
Toronto (Can.) Electric Light.. 100 144 145 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
.. ,. NAME. Par Last Sale. 
NEW YORKk CITY. Value. Bid. Asked. 
Electric Boat, co1127mni eee eee 100 20 22 
do QO. - /( · w v 8 . 100 47 50 
Electric Lead Red uctiouuu 100 1 24 
Edison Ore Milling Co........................ 10 8 11 
Electric Vehicle, cou ˙ ee eee 100 5 6] 
do do pref........ poU 100 8 1] 
General Carrlagee—TU nn 100 A 1 
General Eleetric....2uosoo s oe Rech ci ER eves 100 2614 262 
BOSTON. 
Boston Electric Lig UU. 100 
Edison Electric Illuminating.................... 100 250 255 
General Electric................. ce eee twee nes 100 2604 2607 
Massachusetts Electric Companies, com....... 100 39 39} 
Pt B pref....... 100 9:34 9.34 
Westinghouse Electric & Mfg., com........... 50 71 114 
do do do pref 50 80 801 
CHICAGO. 
Chicago Edison.. £o elvsheeeagd ates ECT RAN 100 160 16804 
National Carbon, con. 100 174 18 
do do . pfl 14100 85 86 
PHILADELPHIA. 
Electric Company of America................. 50 74 TË 
Electric Storage Battery, com................. 100 71 3 
do do do-- ff ðͤ eR 100 85 86 
General Electric Automobile.................. 50 } š 
National Electricq mmm 10 11 114 
Pennsylvania Electric Vebicle, com........... 50 1 1 
do 0 0 pr ef 50 1 1} 
Philadelphia Electric trust ctfs. $5 paid....... 25 5H 6 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 1611 163 
Erie Telegraph & Telephone Company........ 100 35 354 
New England Telephone Company............ 138 1383 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central X South American Telegraph Co. 100 105 110 
Commercial Cable Company................... 100 173 175 
Franklin Telegraph Company................. 100 42 a 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 116 118 
Mexican Telephone Company................ 100 2 21 
New York & New Jersey Telephone Company, 100 168 178 
Pacific & Atlantic Telegraph................ 20 70 75 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 
Western Union Telegraph Company 91 92 
MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 112 113 
Cumberland Telephone & Telegraph Co...... 50 136 140 
Chesapeake & Potomac Telephone Company.. 100 61 70 
Chicago Telephone Company.................. 109 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company 15 16 
Hudson River Telephone Company..... ...... 100 120 125 
Northwestern Telephone Company, guar...... 7 122 126 
Providence (R. I) Telephone Company........ 50 96 97 


Southern New England Telephone Company.. 100 
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ELECTRICAL SECURITIES. 


Closing Prices Monday, Sept. 9. 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 
Last Sale. 


Par 
Value. 
Electro- Pneumatic Transi 10 
Eddy Electric Manufacturing Company....... 25 
Storey General Electric "— án 10 
Consolidated Car Heating............. mdp irs 100 
Standard Underground Cable......... S 100 
Pratt and Whitney, pref..... CCC 100 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. 
Albany Railway Company, cons. mtg. 58....... 1174 
do. do. do. gen. mtg. 588. 1164 
Watervliet Turnpike & RR., 1st mtg. Gs...... 125 
do. do. do. 2d. Du 68...... 124 
Troy City Railway Company, Ist 5s.. ees. 1164 
BROOKLYN 
Bkn. Heiguts, Ist mtg.....................000. 1084 
B., Q. C. & Sub., 1st mtg... FCC 
do. Ist con mtg.. F 101 
Jamaica & Bkn 1st mtg.. i Rude alate eee AND 
Sea Beacu Iss mtg.......... diae eee re ee O 86 
Bko. Un. El. Ist tg 101 
Nassau Electric, cn mtg..... MUTO NE EET 98 
do. Ist mtg...... CERRAR QUA ewan T Aude tower e 114 
Atlantic Avenue Ist mtg. .. ꝗ . q 108 
do. do, gen mtg. . . 15 
NEW YORK 
Bleecker St & Fult'n Fer'y RR, Ist mtg 5s .... 984 
Cent P'k, N. X E R. RR, Ist cons mtg 4s...... 107 
Central Crosstown RR, Ist mtg 6S............. 125 
Coney Island & Brooklyn RR, lst mig 5. 101 
D Dock, E Bd'y & Bat’y R gen mtg 588 117 
do. do. do. RR scrip 5 per cent. 102 
Eighth Av RR Co, cert indebt 6 per cent...... 208 
42d St, Man & St eau Av lst mtg 6s...... 1164 
do. 2d mtg inc 6s.. 89 
Lex Ave & Pav etre RR, 1st mtg g 58. 124 
Metropolitan St Ry Co g mtg cl tr g 58. 120 
Second Ave Ry gen cons mtg 58............ sss 120 
do. deb 58. F 1084 
Steinway Ry (L. I.) Ist mtg 4 iy ene nneee nas 116 
South Ferry RR Co Ist mtg 5s. 2g ae eee LAOS 
Third Ave RR Ist mtg g S U. 1 
Twenty-third Street Ry Ist mtg 6666 . ... 
do. eh. cole ears 106 
Union (Huckleberry) Ry Ist mtg 5s............ 113 
BROOKLYN. 
‘Kings Co Elec L $ P.. e 20⁰0 
do. dos III/ Gettin Ede 110 
do. do. pur mtg..............- . 126 
Edison consol Ws ge canens eom 9ui 
PHILADELPHIA. 
Baltimore Traction Ist 5S coup 19209 4 Lun 
do do col gold 53 1900 ,........... 100 
Buffalo Railway con 5s reg coup 1931414. 118 
Citizens of Ind Ist con gold 5s rey coup 1933.. 110 
Columbus St Railway lst con gold oscoup 1932. 100 
Continental Passenger lst 6s coup 1909. -— 
Consolidated Traction of N. J. 1st gold 5s 1933. 1004 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1003 
Dayton O.) Traction 1st gold s reg 1916 m 
Duquesne ‘Traction Ist 5s reg coup 1930........ 117} 
Electric-People’s 4s trust ctts reg 1945.. 96 
Fairmount Park Transp Ist gold 5s reg c 1912 
do do 2d gold 5s reg coup 1912. 
Germantown Passenger Ist oS reg 1904... 
Hestonville 2d 68 coup 190⸗ 9 eee sees. 102 
do do con gold 5s reg coup 1924.. 120 
Holmesburg, Tacony & Frank, lst g ds re 1925. 100 
Indianapolis St Railway gold 4s reg coup 1933.. — 83 
New York & Queens County 58 1946.......... meee 
People's Pass stock trust certificates reg 1943.. 1051 
Philadelphia Traction col tr 4s coup 1917...... 106 
rapid Railway 1st g 5s reg coup 195 105 
Reading Traction 1st 6s reg coup 1933.......... 12 
Reading X Womelsdorf 1st 5s coup 1925........ — 
Rochester Railway con 5s reg coup 1930........ 110 
Scranton & Carbondale Ist 6s reg coup 1923.... 100 
Scranton Railway Ist con 5s reg coup 1932. . 105 
Seranton Traction Ist 6s reg coup 1930.......... 117 
United Railways ( Balto.) tr ctfs. 4s reg 1940. . . 96 
United ‘Trac (Pitts.) gen mort 5s reg coup 1907. 1154 
United Traction (Reading; 5s coup 1926........ 103 
West Philadelphia mort és reg 1906............ 111 
West Philadelphia 2d mortdscoup 1926.......... 118 


Bid 


uw 


101 
12 


b 
=n C — 


* 


P»Pmcexc 
COCRAERARE 
OCCurPyuA4ud 


> 


＋ 2 2 
CREOLE RAELARERALR: 


Aged rere 


- 
— 2 


. 
— 
. 


SARE: 


e. 


+ — 


— 


222 
GE 
72 


Asked. 


.) 


Rives zii No. 10. 


NOTES FOR INVESTORS. 


Latest quotations for co] per are: Electrolytic, 167 16 K.; Lake, 163¢@1%e. ; 
casting. 1617@ 16% cc. 

The Philadelphia Electric Cou.pany has bought control of the Kensington 
Electric Light Company. 


The Commercial Cable Company has declared the regular quartely dividend 
of 134 per cent., payable October 1. Books close September 20 and reopen Octo- 
ber 2. 

The Twin City Hapid Transit Company has declared the regular «quarterly 
dividend of 18; per cent. on its preferred stock, payable October 1l. Books close 
September 24 and reopen October 2. 


Gen. John I. Sabin, president of the Chicago and Central Union Telephone 
Companies, recently sailed for Europe. It is said the purpose of his visit abroad 
is to dispuse of stock in his companies, 

Vice-Chancellor Stevenson, at Jersey City, appointed W. G. E. See perma- 
nent receiver for the General Carriage Company, of New Jersey. E. R. Thomas 
is the receiver for the New York property of the company. 

A receiver hus been applied for by minority stockholders of the City and 
Suburban Street Railway Company of Washington, D. C., on the ground of in- 
solvency and intention of the management to wreck the property, 


It is understood in well-informed circles in Toronto that it is only a question 
of a comparatively short time when the rate of dividend will be increased on both 
Toronto Railway and Twin City stock. Both issues now pay 4 per cent a year. 


The report that certain bonds now beld in the treasury of the Brooklyn 
Rapid Transit Company may be marketed to provide for improvenients has brought 
no direct denials, though some of the highest officials deny all knowledge of any 
such intention. One gentleman, whose oflicial position should place him in posses- 
sion of the facts, says the company has now in the treasury between $4,000.000 and 
$5,000,000 in cash available for improvements, which suggests the possibility that 
some, at least, of the bonds which it is said might soon be sold, have already been 
marketed. No information as to the amount of bonds still remaining in the 
treasury is obtainable. 

The recent decline in Erie Telephone was probably due to the fact that the 
company has been obliged to borrow $1,500,000 additional money from the Old 
Colony Trust Company syndicate for construction purposes. Of the $7,500,000 
furnished by this syndicate the early partof the year only $1,000,000 was provided 
for needed extensions and improvements. This additional $1,500,000 is raised 
through the issue of 5 per cent. notes which have been underwritten by the syndi- 
cate managers at 00 and accrued interest, and makes the total amount of short term 
notes now outstanding 80, 000, 000, all of which expire January 10, 1902. The 
security back of this additional money furnished consists of notes or stock, or 
both, of the subsidiary companies. 


A union of all the electric railway and electric light companies owned by 
Philadelphia capitalists is now under way with prospects that the project will be 
carried to a successful conclusion. This combination will involve over $100,000,- 
000, so says a press dispatch. This report is emphatically denied bv Vice-Presi- 
dent Widener, of the Philadelphia Union Traction Company, in the following 
statement: The affairs of the Union Traction Company are in excellent shape. 
The company will not be leased, sold, reorganized or merged. We cannot pre- 
vent persons from submitting all sorts of propositions any more than we can pre- 
vent the publication of the many absurd articles that bave been printed concern- 
ing the property. No person actively identified with the management of the 
Union Traction Company isin any way identified with the proposed Pennsylvania 
Light, Power and Transit Company, of which concern I know absolutely noth- 
ing." 

Richard Siegman of New York City has begun suit in Chancery at Trenton, 
N. J., against Martin Maloney, a director, and George H. Day, president, of the 
Electric Vehicle Company, charging that the company has paid out £200,000 in 
dividends when losses of 5,000,000 have been sustained during the past two years. 
Allegations of fraud are made. Discussing the Siegman suit, Counsel Hayes for 
the company says: “I feel discouraged concerning the company’s affairs, but not 
entirely disheartened. The company has simply been unfortunate in its invest- 
ments. We made losing investments of $4,000,000 in acquiring stock and proper- 
ties of other companies. We acquired Mr. Rice’s patents for storage batteries. 
The company also bought the Pope Electric Vehicle Works and patents, at Hart- 
ford, paying $1,000,000 therefor. Then we increased the capital stock of our com- 
pany from $10,000,000 to $12,000,000. We bought the Siemens & Halske plant at 
Chicago in 1809 for $1,000,000, and lost nearly that much money in the invest- 
ment. We have since sold the plant. We bought 70,000 shares of the New York 
Electric Vehicle Transportation Company stock, and have hada shrinkage of 
about $2 per share on that. We bought 70,000 shares of the New England Elec- 
tric Vehicle Transportation Company's stock, representing $100,000, and have a 
loss of about $500,000 on that. Then we bought 4,000 shares of the Philadelphia 
Electric Vehicle Transportation Company's stock, which represents $400,000. 
The New England company, like that in Illinois, has been dissolved. Six or 
seven months ago we acquired the Riker Motor Vehicle Company, and following 
this increased our capital stock from $12,000,000 to $20,000,000, We have not 
the least intention of going out of business. We have succeeded in developing 
our batteries from 20 to 40 miles an hour, and now cannot supply the demand for 
our vehicles, The company has practically no outstanding debts, amounting as 
they do to only $25,000 or $50,000. 
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EDITORIAL NOTES. 


um ae ee 
The death of William 


The McKinley, Chief Execu- 
Nation’s tive of the United 
Martyr. States, early on Septem- 


ber 14, plunged a nation 
into mourning. His death was all the more of 
a shock owing to the general belief, until a few 
hours before his death, that he had more than 
a fighting chance for recovery. But the miser- 
able assassin had done his work only too well, 
and blood poisoning having set in death speed- 
ily followed. 

That the dead President was a true man and 
an American in every sense of the word is ac- 
knowledged by all, and his death will be no 
more deplored by any class of men than by the 
electrical fraternity. During the Mckinley 
administration the electrical industry has 
grown and flourished as never before, due in 
great part to Mr. McKinley’s conservatism and 
common sense in administering to the welfare 
of the country, as well as to tbe influence he 
brought to bear in seeking new and foreign 
markets for our products. 

AS was to have been expected the news of 
the President's demise unsettled Wall Street, 
but not to as great an extent as might have 
been expected. It is our belief that the foun- 
dation of American prosperity is so great and 
of such an enduring character that not even 
the sad loss of the country’s leader can affect it 
for any length of time. 

AS Garfield said when he was informed of 
the death of Lincoln: God reigns—and the 
Government at Washington still lives.” 


Last winter the Metro- 

Another politan Street Railway 

Compressed Air Company of this city de- 

Experiment. voted considerable time 

and much money to ex- 

perimenting with compressed air cars, with 

the result that this type of car was eventually 

withdrawn from the line on which the experi- 

ments had been conducted and animal power 
substituted. 

In view of the above it is rather surprising 

to note that the Brooklyn Rapid Transit Com- 

pany proposes to experiment with compressed 
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alr engines. According to a daily paper the 
company will shortly try a compressed air loco- 
motive in drawing cars from Fulton ferry to 
Navy street. If it comes up to expectations 
orders will be given for additional engines, 
and the electric motor cars and steam engines 
will be relegated to the background. 

The locomotive with which the experiments 
will be conducted, and which is now lying ina 
siding in East New York, is of the most modern 
pattern and weighs about twenty-five tons. 
Referring to the subject a daily says: 

“Brooklyn Rapid Transit officials will pay 
nothing for the experiment on their road, but 
are anxious for the test to determine the effi- 
ciency of compressed air as a means of moving 
cars on the different L' lines. They also de- 
sire to learn whether or not economy will at- 
tend the use of the new power.“ 

It is a fortunate thing tliat the experiment 
will cost the company nothing, for the experi- 
ments conducted by the Metropolitan Com- 
pany certainly cost that corporation a pretty 
penny, and with no practical result other than 
to prove that compressed air was not adapted 
to street railway service. 

4 N 3 


The year's principal 
event for English engi- 
neers, so our London cor - 
respondent informs us, 
is the International En- 
gineering Congress which opened at Glasgow 
Tuesday, September 3, with 3,000 in attend- 
ance. The proceedings were, as usual with 
such conventions, opened with a presidental 
address, the president of the Institution of 


The Engineering 
Congress at 
Glasgow 


Civil Engineers for the current year being ac- 


corded the honors of performing that part of 
the programme. President James Mansergh 
had to touch in general upon matters which 
would have some sort of application to mem- 


-bers of the many different sections into which 


the Congress bad, of necessity, to be divided. 
Engineers constitute more than a profession; 
they amount toa race." Engineering with 
us does not consist in being, butin doing... 
the really great engineer is born not made.” 
„All other things being equal—adaptability, 
soundness, efticiency—the engineering work 
which costs the least money is the best.“ 
After more comments of a similar kind Mr. 
Mansergh said that a good deal of wasted in- 
genuity would be saved if those who engage in 
every kind of engineering work would remem- 
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ber to use the money standard. as well as tlie 
foot rule and the higher mathematics. Real 
engineering must be mastered as it is realized 
on works in progress; it has no authoritative 
text book. The distinguishing note of modern 
engineeering is that it subserves in the main 
tbe interests of the mass of the people. Mr. 
Mansergh spoke as follows regarding electrical 
engineering matters: 

“I fear that only too good a case could be 
made out for tbe allegation that a mistaken 
statutory system has discouraged in this coun- 
try—for the time being at least —the neutral- 
ization and development of electrical engineer- 
ing on the largest scale. In other words, the 
Electric Lighting Acts had the broad result of 
chopping up the business of electricity supply 
in this favored land into morsels reduced to 
the parochial needs of local authorities. 
There was no freedom in the business. In- 
stead of the electrical and mechanical de- 
velopment of lighting and power being under- 
taken in this country upon a scale proportional 
to its early promise, the work had to be done 
by sample —every small specimen differing 
from the others. Long years passed before 
any English engineer was in a position to give 
out an electrical power contract amounting 
to £100,000. Meanwhile our friends in America 
and on the Continent of Europe were forging 
fast ahead. So welost our chance, and shall 
probably have to take other people's electrical 
plant for some time instead of striking out on 
our own leading line, as our less governed fore- 
fathers did in railway work and shipbuilding 
years ago.”’ 

A large number of papers of interest to the 
electrical fraternity were presented, among 
others one entitled “Modern Commutating 
Dynamo Machinery with Special Reference 
to the Commutation Limits." by Mr. II. M. 
Hobart. Mr. Hobart stated among other 
things that although tirst introduced so many 
years ayo, the design of the continuous cur- 
rent dynamo did not show that progress which 
had characterized electrical engineering in 
general. Great opportunity exists for improve- 
ment, and much may be done without radical 
innovations, merely by making more general 
use of the technical knowledge of the subject 
at present at our disposal. One persistent 
error bas been the perhaps natural assump- 
tion that the Kw. output should be given pre- 
dominating consideration in laying down the 
lines of the design, and that the required volt 
and amperage are of altogether minor import- 
ance. This has led to the frequent use of very 
inappropriate designs, particularly with re- 
lation to the commutator, the armature wind- 
ing. and the number of poles and general con- 
struction of the magnetic circuit. Machines 
of different voltages, but for the same kw. 
output, have, however, one set of features in 
common, namely, all those features relating to 
the amount of mechanical power to be trans- 
formed into electrical, or vice versa; in other 
words, the mechanical design in general. Mr. 
Hobart described a group of machines de- 
signed with due regard not only to these 
features of meclianical similarity, but also to 
the points where the designs should diverge 
in order to suitably comply with the require- 
ments of the ditlerent voltage and current 
ratings. In these machines, the base, stands, 
bearings, and shaft are the same for all volt- 
ages, but while in the low voltage design the 
‘electro-magnetic part of the machine is ex- 
tremely narrow and the commutator wide, the 


high voltage machine bas precisely the op- 
posite characteristics. Since, however, the 
diameter of commutator armature, field bore, 
and magnetic yoke are the same forall volt- 
ages, it is quite practicable to use to a great 
extent the same drawings and patterns for 
all voltages, the patterns being extended or 
not according as castings for machines of the 
one or the other voltage are required. Mr. 
Hobart showed how naturally all this works 
out, and expressed the opinion that by the 
use of these principles the best results fora 
given outlay might be obtained. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


Tue proclamation by President Roosevelt, 
designating Thursday, September 19, a day of 
mourning and prayer in commemcration of the 
late President McKinley, makes that day a 
legal holiday. The offices of ELECTRICITY will 
therefore be closed to-morrow. 

— —— — 
TRE American Electro- Therapeutic Associa- 
tion will hold its eleventh annual meeting at 
zuflalo, N. Y., on Tuesday, Wednesday and 
Thursday, September 24, 25 and 26. 
— 22 — 


THE expert, Edward Duryea, who was re- 
tained by District Attorney Philbin to report 
on the recent Brooklyn bridge accident, in his 
report eliminates, it is understood, elec- 
trolysis as a factor in weakening the bridge, 
and gives as the cause deterioration, due to 
the excessive weight placed upon the struc- 


ture, 
— € T 


THe Cunard liners Campania, Etruria and 
Umbria are to be fitted with Marconi wireless 
telegraphy apparatus. 


— 2 — 

PRESIDENT VREELAND, of the Metropolitan 
Strect Railway, asked Mayor Van Wyck to 
address the American Street Railway Associa- 
tion when it convenes in this city, October 9, 
10 and 1]. Mayor Van Wyck referred the re- 
quest to President Guggenheimer, who will 
make the address to the association in Madison 
Square Garden. Elaborate preparations are 
being made for the three-days’ session of the 
railway men. and President Vreeland said that 
$40,000 would be spent in entertaining the 


guests, 
— 9 4 — 


Tu reconstructed American Line steam- 
Ship Philadelphia has had a completely new 
installation of electric machinery, anda larger 
number of electric lights. 

— — — 

THE New York Dock Company, which con- 
trols the water front from Catharine ferry to 
the foot of Van Brunt street, Brooklyn, it is 
said conteniplates building a big central elec- 
tric power house to operate all the grain 
elevators and hoisting plants on its docks. At 
present, each elévator has its own steam en- 
gine. while the hoisting is done by donkey 
engines. 'The proposition is to establish a big 
central power house having an engine of 8,000 
or 9,000 hp. to operate the dynamos. 

— — —— —— 

EXPERIMENTS are being carried out in Ger- 
many designed to elucidate the details of elec- 
tric locomotives for the 120 to 150 miles per 
hour railway, which the German Emperor 
himself is anxious to see established, not only 
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for military but for passengertransit purposes, 
It wasrecognized that even if the train con- 
sisted of only one carriage for 50 passengers, 
as is probable, the carrying capacity of the 
line being made up by the frequency of the 
trains, great power would be necessary, and 
high-voltage alternating currents were desir- 
able to minimize the cost of conductors, ete. 
A military railway running southwards from 
Berlin for about 20 miles is to be used for the 
experiments, and in the course of the next 
week two locomotives by different firms 
will be tried experimentally under varying 
conditions. The voltage is to be 10.000 witha 
three-phase current, and one main point to be 
determined is whether the current can be 
taken from the overhead conductor in suff- 
cient quantity and constancy for the high 
power necessary to get the speed. 
— — 


TEN vears ago we bad about 700 miles of 
electric railway: to-day about 16.000 miles are 
in operation in the United States alone: a 
thousand million of dollarsare invested in the 
stock, and an army of 200,000 men is employed 
by them, mainly in the great cities, but with 
steady growth toward all directions. 

n d — 


WORK onthe rapid transit subway, in this 
city, is said to be going forward so rapidly 
that trains will be running on or before Sep- 
tember 1, 1903, This is just a year and ten days 
earlier than was contemplated by the terms of 
the formal contract which was signed on Feb. 
ruary 21, 1900, The contract stipulated that 
the subway should be completed in four and 
one-half years. 


Tue London County Council has decided to 
send its tramway manager and chief electrical 
engineer to the United States tostudy the 
latest American improvements and the best 
system of providing electric traction. The 
council controls 30 out of the 115 miles of tram- 
way in the British metropolis, and the passing 
of its tramways bill. which was recently ap- 
proved by the House of Lords, will enable the 
council to considerably exteud its ownership 
of private systems in the near future. It will 
be recalled that the London County Council is 
now inviting bids for power house equipment 
which will represent an expenditure of nearly 
$1,000,000, In addition to this an outlay of 
over $10.000,000 is estimated for the construc- 
tion of new tramways approved by the council. 

— e die — —— 

THE preliminary trialsof the Ganz high press 
sure traction System upon the lines of the 
Valtellina-Colico-Sondrio electric railway were 
made last month. We learn, says the London 
“Electrician.” that the dynamos bave supplied 
their 21,000 volts without trouble, and that 
the rolling stock has given satisfaction. ke- 
port states that the system has shown itself 
capable of transporting five cars and preserv- 
ing a speed of 72 km. per hour, even on the up 
gradients, which are considerable. During the 
descent of inclines of 14 per cent. the starting 
of the train is very gradual, and the decrease 
in load is very marked at the central station, 
where the gates which admit water to the tur- 
bines are partly closed until the motors again 
take their normal current. 

— — ͤ — 

Turk Appellate Division of the Supreme 
Court, of this city, in an order entered last 
week has appointed Theron G. Strong. Thomas 
C. T. Crain and Henry W. Gray commissioners 
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to hold hearings and report to the court upon 
the application of the Rapid Transit Commis- 
sion for the extension of the rapid transit sys- 
tem to Brooklyn. The application was argued 
before the court on September 4. Mr. Crain 
was formerly City Chamberlain; Mr. Gray was 
until recently Special Commissioner of Jurors, 
and Mr. Strong is a lawyer. Application is to 
be made on September 30 before the Appellate 
Division in the Second Department for the 
appointment of a commission to report upon 
the portion of the road which lies in Kings 
County. 


— 2 — 

Tu new electric locomotive which has been 
introduced on the Central London Railway, 
with a view to diminisbiny vibration, differs 
from its predecessors, which run at three timcs 
the speed of those used in the old engines, 
says an English paper. Gearing is used to re- 
duce the speedto that necessary at the drivers 
The multiple-unit system is also about to be 
tried on vhisline, Thetrain isto be made up 
of two motor coacbes and four trailers, the 
total weight of which will be 96 tons, or 30 
tons less than that of one of the present trains 
with equal seating capacity. 

— eo ͤ——— 
AN electrical device that may revolutionize 
prospecting is to be tried in the mining camps 
near Spokane, Wash. The idea is said to be 
feasible and based on scientific principles. 
Ernest Dale Owen, an attorney of Chicago, 
who is president of the company back of the 
device, said recently: Our invention is an 
electrical apparatus for locating mineral in the 
earth and for indicating the quantity of the 
metal and its depth below the surface. It is 
impossible to givea description of the principle 
in a few words, but putting it in as short a 
form as possible, it is this: A streak of metal 
in the earth has more contactivity than the 
earth on each side, and we have a system by 
which we can measure that contactivity as 
compared to the earth.“ 

—— — — 

IMPROVEMENTS are constantly being made 
in the electrolysis of metals for various pur- 
poses, and in the separation by this means of 
gold and silver from their compounds. 

— — ä — 

A BIG deposit of alumina has been discovered 
in Kern County, Cal, in a ledge from 100 to 
600 feet wide, which bas been traced nearly 
265,500 feet. Ata depth of 200 feet the ore is 
still as wide as at the surface. The property 
is located seventeen miles west of Mojave, on 
the Southern Pacific Railroad. The ore is of 
a decomposed metallic nature, containing iron, 
magnesia and silica. The assays have run as 
high as 31 to 35 per cent. alumina. Besides 


the values of alumina quartz ledges have as-. 


sayed from $2 to $39 in gold per ton. Samples 
of the alumina have been sent to the refinery 
fora test, anda short time will tell whether 
California can produce aluminum for the 
markets of the world. 

— 4dip-————— 

A MosT thorough demonstration of the 
elliciency of the electric fireproofing process, 
operated by the Electric Fireproofing Company 
of Canada, Limited, was witnessed September 
11 on the Champ de Mars by several thousand 
interested spectators, among them  beirg 
Mayor Prefontaine, Senator Thibaudeau and 
other prominent oflicials, as well as many 
architects, builders and fire experts from 
Toronto, Ottawa and otber parts of the Do- 


minion. A house built entirely of wood treat- 


ed by this process was tested by placing under 
and inside of the same a large amount of kind- 
ling and firewood saturated with kerosene, 
which was then set on fire. The structure 
could not be made to burn, however, and the 
result of the experiment proved most success- 
ful, in that it left the bouse in almost perfect 
condition after having been subjected to a 
furnace heat for over one bour and a half. On 
the conclusion of the test Mayor Prefontaine 
expressed great astonishment at the result, 
and heartily congratulated the company and 
stated that he hoped to see the day when wood 
fireproofed by the electric process will be used 
in all building construction in Montreal. 
— „ — 

ACCORDING to an English contemporary a 
German firm has recently introduced a new 
cell for military telegraphy which 1s said to be 
giving satisfactory results. The electrolyte is 
a strong caustic alkaline lye, the anode is of 
zinc and the cathode of carbon, the latter 
having a resistance which is diminished by 
embedding it in a thin cruciform perforated 
sheet of copper. Thus the resistance is 
brought down to one-bundredth of an ohm. 
The Eur. of the cell is from 12 to 1.5 volts, 
and when short-circuited it will give a current 
of 25 amperes. The elements are inclosed in 
an enameled iron vessel. 

— <> 4 —— 

A Hon speed electric railway bas recently 
been opened between Milan and Varese, Italy. 
The distance of fifty miles is covered in fifty 
minutes, the train reaching a speed of sixty- 
six miles per hour. The third rail and four 
motor cars are used. Power is obtained from 
the Ticino at Tornavento. 

— <> 9 4»————— 

EIGHTY-FIVE entries bave been received by 
the contest committee in charge of the New 
York to Buffalo automobile endurance run. 
None of the vehicles entered are propelled by 


electricity. 
— —» + — 


A NEW electric propeller for small boats is a 
combination of motor, propeller wheel and 
rudder, the novel feature being the use of the 
motor under water. The propeller weighs 
about thirty-five pounds and the storage 
batteries are made so compact that they can 
be placed under the seats of an ordinary row- 
boat, two boxes of cells giving a speed of four 
miles an bour for five to eight hours on one 
charge. Anadvantage claimed from placing 
the motor outside the boat is avoidance of 
strain and vibration. 

— — —— 

IN a recent issue of the Elektrotechnische 
Zeitschrift " there appears an article by Mr. 
Stern discussing two methods of measuring 
the energy of three-phase motors, viz., the 
“zero point method"' and the ‘‘three wire 
method.“ The author gives calculations based 
on a series of measurements to show that both 
methods are very inaccurate, wherefore he 
concludes the construction of meters or watt- 
meters should not be based upon them. 

— ——b ——- 

Tuk principle of an old form of telephone 
board, says our English namesake, has been 
revived, in a modified form, in a cabinet board 
for small exchanges described in a recent issue 
of the Elektrotechnischer Anzeiger," and 
which is now being introduced with the idea 
of eliminating the troublesome flexible cord. 
The jacks are arranged in a triangle, so as to 


give the necessary number of combinations; 
the Jacks being marked with the two lines 
which they connect. There are thus fifteen 
o-point connecting jacks for a 6-line board, the 
top one being marked 1--6, and the lower row 
consisting of five. Below this is the row of six 
local jacks, which are connected to the opera- 
tor’s set by merely inserting a loose plug, just 
as in the case of the main jacks. At the top of 
the board is a row of six drop indicators em- 
ployed both for calling and clearing signals, 
and a corresponding row of jacks in case con- 
nections are to be made to other boards, and to 
the right and left of the triangle are jacks to 
connect in the bell and extension bell if re- 
quired. The boards are made in sizes for from 
3 to 20 lines. 
— D» 0 4» — — 

ExroRTs of electrical material from New 
York for a single week in September show the 
wide range of the business and prestige of 
American manufactures. 


— 22— 


THE Italia Militaire e Marinia" states that 
a committee is being formed at Amalfi in Italy 
to arrange for the celebration of the fourth cen- 
tenary of the invention of the compass. The 
Duke of the Abruzzo has agreed to be president 
of the committee, and Signor Morin, the 
Italian Minister of Marine, the vice president. 
The celebration will take place next year, 

— . — 


IN the glass manufacture the method of fus- 
ing the materials on a hearth by electricity is 
said to be giving very promising results, The 
sand, cullet, and other substances are fed on 
to the earth continuously by an archimedean 
Screw, and the arc is produced by a direct cur- 
rent of 50 volts, but an alternating current can 
also be used. Considering the low voltage 
used, the fusion should be very economical, 
and especially so when the dynamos are water- 


. driven. 


— 2 — 


THE Pittsburg Exposition Building is bril- 
liantly illuminated by several thousand incan- 
descent and arc lamps, furnished by the 
Allegheny County Light Company. The Expo- 
sition wlll close October 31. 


— e 4»—— — 


A REPORT is received from London saying 
that German manufacturers of electrical ma- 
chinery and appliances, impelled by the indus- 
trial depression at home, are making deter- 
mined efforts to capture English markets re- 
gardless of profit. 'Their American and Eng- 
lish competitors are sorely disturbed by the 
suddenness and strength of the German incur- 
sion, The German General Electric Company, 
whose works are on the Spree, has secured the 
contracts for the generating plant and switch- 
boards for the municipal tramways of Manches- 
ter for $400,000, which, it is officially stated, is 
the cost price with the addition of 5 per cent, 
protit. 

— — 2— ͤ— 
Proposals Invited. 


The Commissioner of Indian Affairs is invit- 
ingsealed proposals until October 7 for furnish- 
ing the necessary materials and labor required 
to construct and complete a stone addition, 
with steam heat and electric light, to tbe In- 
dian school building at Chilocco, Okla. Plans 
and detailed information will be furnished 
upon application to Charles W. Gcodman, su. 
perintendent of the school. 
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MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—V. 


BY W. H. WAKEMAN. 


The closed exhaust steam feed water heater 
has one great advantage over the open type, 
for by its use all impurities that may result 
from the use of cylinder oil are rigidly ex- 
cluded from the boiler. In alltypes of open 
heaters, whether they are common orimproved, 
there is always a chance for something to get 
into the feed water and be carried into the 
boiler. Where it is necessary to force a 
boiler in order to make the required amount 
of steam, a very little oil or grease thatis of 
& tenacious nature will cause the crown sheet 
(whether it be curved or flat) to bag, resulting 
in an explosion 1f not given prompt attention. 
In some cases a very thin coating of grease 
has proved sufficient to do this; therefore the 
only safe way is to use a closed heater, al- 
though open heaters are very efficient, so far 
as heating the water is concerned. 

The use of stationary oil cups for oiling 
crank pins has become 80 common that it 
seems almost unnecessary to call attention to 
their value where long runs are to be made, 
but grease lasts so long when used on a crank 
pin, and itis so much cleaner than oil that 
some engineers are tempted to use it, but a 
word of caution along this line will not be 
out of place. 

So long as there is plenty of grease in the 
cup, and it feeds fast enough to keep the pin 
cool, there is no complaint to be made, but if 
it does not feed fast enough, or if it feeds too 
fast so that the grease is exhausted before the 
runis finished, there is no way of fixing it 
while the crank is making 250 revolutions per 
minute, therefore the engine must be shut 
down. The useof oil prevents this, as the 
cup can be fllled and the feed regulated at all 
times. 

Where the time for cleaning boilers is very 
limited, as it is in some stations where there 
are no spare boilers, it is customary to allow 
the fireman to fill the furnaces with wood 
while the water is running into them, before 
the tubes are all covered. "This saves time, 
and owing to the fact that they should be al- 
lowed to stand and cool off as long as possible 
before commencing to refill them, it may seem 
to be admissible, but after all it is bad prac- 
tice and should be discontinued. 

Where a boiler is located in a mill or factory 
the engineer may clean it on Sunday or on 
some holiday, and then fill the furnace with 
wood in order to save time the next morning. 
This is proper provided there isa plenty of 
water over the tubes, and the furnace walls 
are cool enough to prevent the wood from 
igniting before it is wanted. In many in- 
stances, however, the engineer has found only 
some light ashes in the furnace when he 
wanted to light the fire, making it necessary 
to get more wood and fill the furnace again. 
When all things are considered it is better to 
keep all combustibles out of a boiler furnace 
until all of the tubes are covered with water 
and it is time to get up steam. 

When selecting a heater for use in a place 
where there is much lime in the water, one 
that utilizes live steam is the best, because 
it requires a greater temperature tbanexhaust 
steam at atmospheric pressure possesses in or- 
der to precipitate the lime and thus remove it 
fromthe water. Although live steam is taken 
for this purpose it proves to be more economi- 


cal, even when the use of fuel alone is consid- 
ered, than to pump In cold water. 

This is at least partially due to the fact 
that feeding hot water promotes circulation 
of water in the boiler, so that the beat is 
absorbed to a better advantage. 

A heater should always be large enough to 
allow the water to pass through it slowly, thus 
taking up the heat in the steam and securing 
the highest possible temperature in the feed 
water. 

Where water that holds earth in suspension 
must be used the heater should have asettling 
chamber, as some of it will be prevented from 
going to the boiler by such a device. 

]f you are trying an experiment with a 
boiler, an engine, orany other part of a plant, 
which has been suggested by yourown thought 
and study of the subject in band, then try it 
in any way that you think proper, but 1f you 
are trying one that somebody else has recom- 
mended to you, follow out his directions very 
carefully and note the result. l 

If you are satisfied that better results can 
be obtained by substituting some other pro- 
cess, do not mix the two together but try each 
separately, for this is the best way to deter- 
mine where the credit belongs. 

Do not partially try an experiment that 1s 
suggested by another party, then blame him 
for any unsatisfactory results that you may 
obtain, because it is not fair to do so. 

Several engines now inthe market are pro- 
vided with a concealed wedge for taking up 
lost motion in the crank pin boxes, which is 
held in place by twocap screws. When itis 
desired to tighten a box, one of these screws 
is loosened and the other one may then be 
turned a fraction of a revolution so as to draw 
the wedge until the adjustment is completed. 
In the case of a horizontal engine, if the wedge 
draws upward to tighten the box it is all 
right, because if the upper screw breaks, and 
I have known several of them to fail without 
werning, the wedge drops downward, the box 
is loosened so that it begins to pound, thus 
giving warning that trouble is coming and 
enabling the engineer to shut down before 
serious damage is done. 

In one case of this kind it did nct take more 
than 15 minutes to take out the broken cap 
screw, put in a new one that was kept in stock 
for such an emergency, and start up again. 
This shows what can be done by an engineer 
whose foresight is better than “‘hindsight.”’ 

Suppose that this engine had been designed 
so that letting the wedge down tightened the 
box, what would the result have been? The 
inner balf box would bave been forced against 
the pin by the falling wedge, and as this 
would not have made a noise, the babbitt 
would melt out before the engineer was aware 
that anything was broken, making it necessary 
to shut down for repairs. 

When a crank pin box is melted out on ac- 
count of some accident, or the failure of an 
oil cup to feed properly, it causes consider- 
able trouble which seems to be unavoidable, 
hence is not so exasperating as when such a 
thing is done intentionally. An engineer was 
discharged for some fault and in order to get 
revenge he drove thecrank pin key down as 
tight as possible after shutting down the en- 
gine for the last time, and when his successor 
unsuspiciously started up the next morning 
he could only run a few minutes. 

Such unprincipled action is to be condemned 
under every possible condition, as there is 
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positively no excuse for it. The man who fails 
to restrain his desire for revenge, is damaged 
as much if not more than the owner of the 
damaged machinery, but strange as it may 
appear be does not seem to realize this fact. 
The unfortunate man above referred to, was 
killed on the plant that be was running a few 
months afterward. 

The words “priming " and “foaming” in 
connection with steam boiler practice are 
sometimes used indiscriminately, but they 
should not be as they refer to different things. 

A boiler may prime“ for months before 
the engineer suspects it, if he is not continu- 
ally watching for trouble, because it will not 
prevent the engine from running, nor disturb 
the water level in the boiler. The particles of 
water are silently taken up and carried off 
with the steam, entering the steam chest and 
cylinder where they are not wanted, absorbing 
heat and carrying it away for no useful pur- 
pose, and largely increasing the expense for 
water where it is bought by meter measure- 
ment. 

Whena boiler begins to“ foam“ the engi- 
neer knows it at once, if heisin the vicinity, 
and the fireman is sure toseeit. The gauge 
glass becomes useless for the purpose intend- 
ed, pipes thump and hammer, the engine 
“labors,” and heavy knocks are heard in the 
cylinder, so that it is necessary to partially 
close the throttle valve, and perhaps the fires 
will have to be checked, and some water blown 
out of the boilers before it will be safe to pro- 
ceed with the regular work. 

This shows that the two processes are en- 
tirely different, and should not be classed in 
the same category. 

The feed pipe in every steam plant should 
have a correct steam gauge attached, and the 
face of it ought to be in plain sight at all 
times, forif it sliows more than five pounds 
pressure above what is carried on the boilers, 
the matter should be investigated at once. In 
many plants itis customary to close a valve 
in the feed pipe on each side of the heater, 
before leaving the boiler or engine room at 
night. The water cools off and contracts, then 
when exhaust steam comes through the heater 
next morning and the heat expands the water 
there is no outlet for it (provided the valves 
are tight), consequently a very high pressure is 
produced that never does a heater any good, 
and in some cases where packed joints are in 
use it causes bad leaks. 

In one plant with which I am familiar the 
heater was condemned more than twelve years 
ago on this account, but the packed joints 
were renewed and the above mentioned prac- 
tice discontinued, the consequence of which is 
that said heater is doing good work to day. 

The dealers in boiler compounds are very 
much interested in proving that scale one- 
quarter inch thick will cause a heavy loss in 
fuel, as it prevents heat from passing to the 
water readily, We know this to be true with- 
out their evidence, but is it possible to find one 
who will guarantee a saving equal to the 
amount that he claims is lost by allowing the 
scale to remain ? 

They seem to be advocating what may prop- 
erly be calleda “poor rule," because it will not 
work both ways. If we are losing 20 per cent. 
of our fuel by allowing the scale to remain, we 
should save 20 per cent. by removing it. 

The valve gear of an engine should be oiled 
more frequently than once in five hours, in 
order to prevent undue wear. The heat of the 
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steam warms it until we cannot tell by feeling 
it whether it isdry or not, and said heat de- 
stroys much of the value of some oil we use; 
therefore it is well to oil the gear once in about 
two and one-half hours, which will be an error 
on the safe side, if there is any error about it 
at all. 

The exhaust valve of an engine does not per- 


form the cut-off. Remember that when watch- 


ing the end of your exhaust pipe, for the puffs 
which come out of 1t do not tell us everything 
about what is transpiring in the steam chest 
and cylinder. 

The piston rod of an engine should be exact- 
ly in the center of the cylinder. If itis the 
thickness of a sheet of paper above or below it 
there is chance for improvement. 

With a good direct acting steam pump in 
use, there is little or no excuse for allowing the 
water level in boilers, to vary much through- 
out the run, and it is good practice to keep it 
as nearly constant as possible. 
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PERFORMANCE OF AN ARTIFICIAL 
FORTY MILE TRANSMISSION LINE * 
BY WILLIAM 8. ALDRICH AND GEORGE W. RED- 
FIELD. 


(Concluded from page 149.) 

Regulation of Transformers Under Variable 
Phase Displacement.—An examination of the 
transformer ratios as determined by the volt- 
age curves at the generator and receiver ends 
of the preceding curves of performance, will 
show that for the small hands especially the 
ratio of transformation at each end of the line 
varies greatly with the phase displacement. 
This variation of transformer ratios is a func- 
tion of the phase displacement depending upon 
whether it is lagging or leading. 

Fig. 11 shows the plotted values of these 
variable transformer ratios, as a function of 
the power factor for the step-up and step-down 
transformers respectively. The load was prac- 
tically constant, at 1.15 kw., for all of these 
determinations. The variation in the ratio of 
the step-down transformers is opposite to 
that of the step-up transformers. 

The following is the general principle for 
either step-up or step-down transformers, re- 
specting the variation in transformer ratios 
with variable phase displacement: 

The output voltage increases as the lagging 
phase displacement decreases, which voltage 
continues to increase as the displacement 
passes through unity and becomes more and 
more leading. 

This variation of transformation ratio will 
become apparent upon a consideration of the 
effect of variable phase displacement upon the 
resultant flux In any given case this flux is 
smaller with a lagging phase displacement 
than with no displacement, and, therefore, in- 
creases a8 the displacement becomes more and 
more leading. 

Therefore with a given primary impressed 
EMF. the secondary EMF. will be smaller with a 
lagging and larger with a leading load, than 
with a simple non-inductive load. Further- 
more, it is to be seen that a difference of phase 
existing in the secondary circuit of a trans- 
former reappears in the primary circuit some 
what decreased if leading, and sligbtly in- 
creased if lagging. 


*Paper read at the 18th Annual Convention of the Ameri- 
can NS of Electrical Engineers, Buffalo, N. Y., August 
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PRECAUTIONS TO BE TAKEN WITH UNLOADED 
TRANSMISSION LINES. 

Judging from the results of the earlier sets 
of these experiments it should not be permit- 
ted to throw the generator onto an unloaded 
transmission line where the per cent. resonant 
rise may be comparatively large. If this should 
occur it may produce a marked resonant rise 
in pressure at the receiver end, and moreover 
increase the ratio of the step-up transformers, 
It is therefore advisable always to have induc- 
tion motors or similar inductive reactance 
connected in the circuit. Furthermore, in 
designing a transmission line care should be 
taken to keep very low the ratio of the charg- 
ing current to the full load power current, so 
as not to necessitate increasing the size of 
generating units to supply this charging cur- 
rent. 

Transmission Efficiency.—The tendency to 


higher voltages than intended. 


Their I'R 
losses were necessarily increased by the ex- 
treme range of reactive loads. 

Voltage Regulation.—The results through- 
out are given for one phase (A—5) of the three- 
phase System, which was always balanced. 
There was comparatively little“ hunting " of 
the synchronous motor under any of the con- 
ditions of operation. 'The transformers had a 
drop of 3 per cent. between no-load and full 
non-inductive load when operated at their nor- 
malvoltage. 'There was also a drop of about 
2 per cent. in the speed of the alternator be- 
tween no-load and full-load, due to the in- 
creased slip of the induction motor used as a 
prime mover. After taking these factors into 
consideration regarding the regulation of the 
several parts of the system, it is evident that 
the performance of the transmission system 
was Satisfactory. 
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Variation of the Transfo: mer Ratios as Function of the Phase Displacement, 


higher efficiency by increase of the impressed 
EMF., due to any so-called“ boosting"! throws 
the current out of phase with its EMF. It is 
evident tbat wben high transmission efficiency 
is desired it is necessary to keep down the 
wattless components of current to whatever 
cause they may be due, quite a8 much on 
the account of the impairment of transformer 
etticiency as in the general operation of the 
system. The three transformers used at each 
end of the line were of 3 kw. capacity, of well- 
known modern types—Fort Wayne for the 
step-up, and Packard, for the step-down trans- 
formers. In almost all instances in these ex- 
periments they were operated at somewhat 


Wave Forms from the Experimental Trans- 
mission System.*—The instrument used in 
taking these wave forms was a modification of 
the Blondel oscillograph. To a small reflect- 
ing mirror was attached a very soft Norway 
iron needle, with a natural period of about 
one-thousandth of a second. This was sus- 
pended vertically by a very fine silk fiber in 
line of prolongation of horizontal axis of 
an air-core solenoid of sixty turns of No. 20 
(B. & S.) soft single cotton-covered magnet 


These wave forms were taken by Mr. E. F. Bracken, B. S., 
in Electrical Engineering, University of Illinois, by the 
method described in his thesis on Investigation of the 
bd ave 1005 of Alternators and Synchronous Converters,“ 

une, 1901. 
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wire. The directive force of the needle was 
supplied by a pair of permanent steel mag- 
nets of horse-shoe form, producing practically 
a constant field. When an alternating cur- 


'The photographic records of the wave forms 
are necessarily small, from one-half to one 
inch in amplitude. They were enlarged by 
throwing onto a screen by a projection lantern 


SERIES X. 
Fil. 


GENERATOR END. 
CONDITIONS:= 

Loan .0 KW. 

FRtQuENCY 64 PPS. 
APRI, 1901, 


Series Y. 


Fi&.2. 


GENERATOR END, 
CONDITIONS:= 
PF, LEADING .80 
Loan 3.9 K.w. 
Frequency 64 PPS. 
APR. 9,1901. 


SERIES Z. 


Fig. 3. 


GENERATOR END, 
CONDITIONS:- 
P.F., LAGE .60 
LOAD 3.4 K.W, 
FREQUENCY 64 PRS, 
APR.9, i901. 


Fig. 12.—WAVE FORMS FROM. THE GENERATOR. 


rent was passed through the solenoid it pro- 
duced simultaneous deflection of the needle in 
frequency, direction and amount proportional 
to that of the current flowing. 


and then retraced by hand. Similar recording 
arrangements have been used with curve 


tracers. These are necessarily slow and 
tedious, requiring abont half an hour for a 
Fig. |. 
RECEIVER END. 


CoNDITION3:- 
PF., LEADING § .59. 
Loan 2.5 N. W. 
Frequency 64 PPS. 
APR.17, 1901. 


Senes V. 


SERIES Z! 


Fig. 2. 


RECEIVER ENU. 
P.F., Lagging 40. 
Loan 2.4 K.W. 


FRequincy 64 PPS. 
Arx. 17, 1904, 
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Fic. 13.—W AVE FORMS FROM THE RECEIVER SECONDARY TERMINALS, 


By suitably arranged lenses a beam of light 
from an arc lamp will be retlected by the mir- 
ror upon highly sensitized paper mounted ona 
rapidly-revolving drum. 


complete record of the wave form. The record, 
therefore, is really a kind of composite photo- 
graph, as the wave form meanwhile may have 
undergone almost an infinite variety of 
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changes. In the moditication of the oscillo- 
graph as here used the deflections of tbe needle 
follow very closely and faitbfully any varia- 
tion in the alternating current, and a record 
of the wave form is obtained in about one-six- 
tleth of a second. 

Figs. 12 and 13 illustrate the generator and 

receiver wave forms under typical conditions. 
series X is an EMF. wave form of tlie three- 
phase generator on open circuit. Series v of 
Fig. 12 and Series v! of Fig. 13 are EMF. wave 
forms taken olf the generator and receiver 
secondary terminals, respectively, under the 
Same conditions of load and simultaneous con- 
ditions of operation, with leading phase dis- 
placement. These wave forms are very simi- 
lar, but the receiver end is distorted more than 
the one from that of the generator end, as the 
receiver end power factor was somewhat 
lower. They show the flattening due to the 
capacity effect of the leading currents pres- 
ent. 
Series z of Fig. 12 and Series z' of Fig. 13 
are EMF. wave forms taken off the generator 
and receiver secondary terminals under the 
same conditions of load and simultaneous con- 
ditions of operatjon, but with decided lagging 
phase displacement. These waves are also 
Similar, but that of the receiver end is more 
distorted than that of the generator, due to 
a lower power factor at the generator end. 
These waves illustrate the effect of lagging 
currents and show the characteristic peak due 
to the presence of inductance. From exam- 
ination of them it is evident that to wave- 
form peculiarities are to be attributed many 
cases of bad regulation and other ditticulties 
appearing in the earlier transmission systems 
with mixed apparatus and uncertain line con- 
ditions. They illustrate also the great in- 
fluence upon the EMF. waves of the line and 
generator of the phase relation between the 
EMF, and the current. 

If synchronous motors or converters are 
used, giving wave forms quite different from 
those of their impressed EMF., they will be- 
come very unstable in regard to remaining in 
synchronism. This dissimilarity of wave 
forms also necessitates excessive currents, 
without any regard to the accompanying dis- 
advantages inherent in phase displacement of 
synchronous machines, and such dissimilarities 
are purely relative and do not materially con- 
cern the question of the intrinsic value of 
synchronous machines in effecting neutraliza- 
tion of phase displacement. 
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Cheap Aluminum. 


A notable article appeared in a recent num- 
ber of '*Pearson's Weekly," in which the 
writer suggests, amongst other things, that a 
vast fortune is awaiting the person who suc- 
ceeds in discovering a method for obtaining 
cheap aluminum. The author of the article 
referred to expresses the opinion that, once 
this is accomplished, iron will then give way, 
and the white metal will be everywhere. He 
then proceeds to say that “the millions made 
by ironmasters will be as a beggar's wealth to 
that of a (resus. Andrew Carnegie, the steel 
king, made probably fifty millions out of iron 
extraction and allied trades, yet he is only one 
man amongst the vast number who have made 
gigantic fortunes out of iron; he will be a 
poor man when compared to the aluminum 
king." | 
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IN AMERICA.* 


BY ALENANDER JAY WURTS. 

Exreanxnatrory NoTEs.—The Hefner unit of candle 
power bas been adopted in this paper so that ready 
comparisons may be made with results obtained on the 
Nernst lamp in European countries. 

Names of Parts in the Nernst Lamp: The “glower” 
is the filament or light-giving body. The ballast " is 
a steadying resistance connected in series with each 
glower. The holder" is the removable piece contain- 
ing glowers and heaters. The *'heater-porcelain" is 
the porcelain disk in the holder immediately back of 
the heater. The“ heater-case” is a small glass globe 
used in the six-glower and thirty-glower lamps. 


It was in 1897 that Mr. Henry Noel Potter, 
while in the employ of Mr. Westinghouse, at 
Goettingen, became acquainted with the 
Nernst lamp. Early in 1898, Dr. Nernst, Mr. 
Potter and an assistant came to East Pitts- 
burg at Mr. Westinghouse's request and ex- 
hibited the new discovery. Mr. Westinghouse 
quickly recognized its great possibilities and 
directed the writer to prepare for its com- 
mercial introduction. A bappy choice brought 
Mr. Marshall W. Hanks to my assistance. Mr. 
Potter returned to Goettingen to study some 
of the details of the work. In June, 1899, 
Mr, Edward Bennett joined us, as did also Mr. 
Frederick M. Goddard a month or two later, 
who had been assisting Mr. Potterin Germany, 
but unfortunately in December of tliat year, 
Mr. Goddard contracted a violent cold from 
wbich he never recovered. In February, 1900, 
Mr. Murray Charles Beebe joined us and in 
August of the same year, Dr. Max von 
Recklinghausen. 

I bave thus briefly introduced the charac- 
ters who have worked upon the Nernst lampin 
America and without whose names its history 
would be incomplete; my only regret being 
that these gentlemen are not all present on 
this occasion to share in tbe pleasure of an- 
nouncing to the American Institute of Elec- 
trical Engineers tbe results of our work upon 


the Nernst lamp. 
THE GLOWER. 


It is not my purpose to describe the details 
of our experiments, but rather to give the re- 
sults of our work. Let us begin with the 
glower, so named to distinguish it from the 
filament of the incandescent lamp. 

Our standard 220-volt glower is about 25 
millimeters long and .63 of a millimeter in 
diameter. It is made by expressing from 
adiea dough made of the rare earths mixed 
with a suitable binding material, cutting the 
porcelain-like string thus made into conven- 
ient lengths, drying, roasting, and finally at- 
taching lead wires. 'This sounds very simple, 
but the making of glowers is an art not easily 
acquired; it is the result of long and pains- 
taking investigation, particularly with refer- 
ence to the terminal connection between the 
glower and lead wire. 'lhis connection, as 
Dr. Nernst made it, consisted of a few turns 
of platinum wire wound around each end of 
the glower, the convolutions being finally 
pasted with cement. This forms a successful 
and effective terminal, but the shrinkage of 
the glower ends, away from the convolutions 
of platinum wire sometimes causes the con- 
tact to deteriorate, resulting in the weaken- 
ing and early destruction of the glower near 
the terminal. In the llanks terminal these 
conditions are reversed, <A platinum bead is 


*Paper read at the 18th Anr ual Convention of the Ameri- 
can Institute of Electrical Engineers, Buffalo, N. Y., August 
23, 1901. 
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DEVELOPMENT OF THE NERNST LAMP 


toward the positive terminal. 


680080 in the end of the glos in such a 
manner that any tendency to shrink on the 
part of the glower material can result only in 
tightening the contact and thereby maintain- 
ing intimate union between the platinum bead 
and the glower. It is, then, a simple matter to 
fuselead wiresto the embedded platinum beads. 

The glower, as you all know, is a non-con- 
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feature in connection with the bemülriple glower 
lamp. The glower is about as strong as a 
piece of porcelain of the same size, and it is 
difficult to break a short section. The ter- 
minals of a glower give off platinum black, 
which deposits on the globe: and although 
this cannot be wiped off with a cloth, it is 
easily removed in a variety of ways, so that 
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ductor when cold, becoming, however, a con- 
ductor when heated. It is also an electrolyte; 
but it may be fairly stated that this pbenom- 
enon is not clearly, if at all, understood. 
Oxygen, however, seems to be necessary, or at 
least desirable, for its successful operation. 
AS might be expected, no electrolytic action 
is apparent when operating with alternate 
current. With direct current, the electrolytic 
action is quite marked, resulting in a black 
deposit on the negative end of tbe glower, 
which spreads gradually from the negative 
As thisdeposit 
increases, the voltage of the glower changes 
somewhat, and the candle power and efficiency 
fall off, owing to the poor light-emitting prop- 


Tia, 


erties of the blackened portion. The life of 
the glower on alternating current is about 
800 hours: with the same glower on direct cur- 
rent it is considerably less than this. There 
are, however, radical 
made in direct current glowers. 

A glower burns at a higher efficiency in its 
own heat, that is, in a globe, than it does in 
the open air. We Shall refer again to this 
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improvements being 


the globe may be considered a permanent fix- 
turein the limp, and, for that reason, may 
assume fancy designs. When properly made. 
the voltage of a glower changes but slightly 
during its life, the tendency being to rise from 
2to 4 per cent. in 800 hours. For a short 
time before rupture, the voltage rises rapidly 
until tbe glower is broken. 

The cbaracteristic of a glower with refer- 
ence to voltage and current is remarkable, and 
has given rise to the necessity of a steadying 
resistance, As the current in the glower is 
increased, the voltage across its terminals 
rises, at first rapidly, and then more and more 
slowly to a maximum, beyond which it again 
drops off with increasing rapidity as the cur- 
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rent and resulting temperature through the 
glower continue to increase. Beyond the 
point of maximum voltage, the decrease in re- 
sistance of the glower is so rapid as to make 
the current difficult of control. In fact, with- 
out a steadying resistance, such a conductor 
would rapidly develop a short-circuit and flash 
out. ‘The characteristic of a Nernst glower is 
shown in curve l, Fig. 1, the small circle 
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situated near the crest of the curve represent- 
ing the point of 1.76 watts per candle in the 
open air. 

In studying the characteristics of the glower 
and seeking for methods of operation under 
the best possible conditions, we naturally ex- 
ploited the fleld in varlous gases including a 
vacuum, and although the experiments in this 
direction have not been exhaustive from a 
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change in voltage on the glower during the 
Same interval. Previous to this test, the glower 
had been run at 25 of an ampere for half an 
hour, after which the line voltage was raised 
20 volts and the current values and differences 
of potential on the glower were ‘taken at in- 
tervals for ten minutes, resulting in the curves 
shown. Shortly after the completion of this, 
test, the line voltage was lowered 20 volts, 
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Bcientific standpoint, the results have been 
negative as far as practical results are con- 
cerned, and have demonstrated that for the 
present, at least, there is notbing to be gained 
in this direction. The vacuum curve and cor- 
responding air curve are shown in Fig. 1. 
Aside from the fact that the vacuum has 
shifted tbe point of 1.76 watts efficiency to a 
much lower voltage and higher current den- 
sity, it will be observed that all the points of 
the curve now lie on oneside, giving a decreas- 
ing difference of potential for an increasing 
current. Such a condition as thisinvolves the 
useofa relatively large steadying resistance, 
and renders the operation of the glower in- 
efficient. Fig. 2 shows the nitrogen curve 
with corresponding air curve, and it will be 
observed, aS in the case of the vacuum, that 
this gas has also rendered necessary a large 
steadying resistance and has thereby lowered 
the available efficiency of the glower. In 
Fig. 3, we have both the oxygen and bydrogen 
curves to compare with the air curve. Itis 
interesting to note how closely the oxygen and 
air curves compare with each other, while the 
hydrogen curve shows characteristics similar 
to that of the vacuum curve requiring a large 
steadying resistance. 

There is an interesting phenomenon con- 
nected with glowers operating in a space free 
from oxygen, and which seems to be especially 
pronounced when operating in a vacuum. 
Where oxygen is excluded, the glower seems to 
be sluggish and to respond but slowly to 
changes in line voltage. Thecurves in Fig. 4 
show this sluggish action ina vacuum. The 
line voltage is indicated by adotted line in the 
upper part of the diagram, beginning with 270 
volts. The upper solid curve shows the change 
of current value during a lapse of time indicat- 
ed in minutes; while the lower curve shows the 


when the glower again adjusted itself slowly 
to the new conditions, and returned to its 
original current and difference of potential. 
In air, the glower would have responded 
almost immediately tosimilar changes in line 
voltage. It is likely that the slight changes in 
both cases after the first minute; are largely, 
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steadying resistance which would enable the 
glower to be operated efficiently at a point on 
or beyond the crest in thecharacteristic curve, 
was well recognized. To accomplish this under 
all conditions of commercial use, and with as 
little loss as possible under normal conditions, 
the steadying resistance should have as largea 
positive temperature correction as possible 
and this temperature correction should always 
be immediately available. For example, if the 
glower were operated on or beyond the crest of 
the characteristic, the current could obviously 
be controlled by a sufficiently large steadying 
resistance having no temperature correction, 
but such resistance would very materially de- 
crease the net efficiency of the glower. On the 
other hand, if the resistance is assumed to 
have a high temperature correction, the neces- 
sary steadying resistance under normal condi- 
tions may be very much less than when no 
temperature correction is present, and then 


. should there be an increase in electromotive 


force above normal, the corrective power of 
the steadying resistance would be brought into 
play to check any abnormal flow of current 
through the glower; in other words, to take up 
the additional voltage; but, as already stated, 
the temperature correction should be imme- 
diately available, for if it were not, the glower 
would **shoot over" when lighting above the 
normal pressure, that is, take more current at 
the start than it would a little later after the 
temperature correction of the steadying re- 
sistance had asserted itself. Tbesame would 
also be the case with any sudden increase in 
the electromotive force applied to the glower, 
unless the corrective power of the steadying 
resistance were immediately available to check 
the current flow. 


Mr. Potter has designed a steadying resist- 
ance or ''ballast," as he has named it, which 
is certainly unique in construction and which 
meets in a very effective manner, the peculiar 
requirements of the glower. Iron wire is used 
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if not entirely, due to the temperature correc- 
tion of the resistance that was connected in 
series with the glower. 
STEADYING RESISTANCE OR BALLAST. 
The advantage to be gained by the useof a 


on account of its high temperature correction, 
and by properly mounting this in a small glass 
tube tilled with some iaert gas, he has secured 
a ballast having at once a high corrective 
power with minimum resistance at normal, 
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and oxygen being entirely excluded, the wire 


can readily be worked throughout the entire 
high corrective region without danger of de- 
struction. This remarkable characteristic of 
the ballast is well shown in Fig. 5, from which 
it will be noticed that for a 10 per cent. rise in 
current, the resistance of the ballast increases 
150 per cent., so that a glower thus protected 
becomes at once operative throughout a wide 
range. 
THE HEATER. 

As already stated, the glower isa non-con- 

ductor when cold, becoming, however, a con- 


inum still holds its own as the least expensive, 
the most durable, and altogether the most de- 
sirable material for this purpose; and, after 
all, the expense is not 80 serious, because 
when the platinum heater is burned out, the 
value of the scrap is nearly 90 per cent. of the 
original cost, and as the labor is almost negli- 
gible, the running cost of the heater is quite 
small. 

AS now constructed, the heater consists of a 
thin porcelain tube overwound with a fine 
platinum wire pasted with cement, the latter 
serving as a protection to the platinum wire 
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ductor when heated. For practical service in 
a lamp, therefore, it is necessary that some 
means be provided for heating the glower and 
bringing it to a conducting temperature. This 
topic could well form asubject by itself, but 
time will permit me to review but briefly the 
developments made in this direction. Some 
of the lamps which Dr. Nernst brought with 
him from Europe were fitted with electric 
heaters, while others were intended to be 
heated by an alcohol lamp orevena match. 
The further refinements of the lamp imposed 
new and severe requirements upon the heater. 
It is therefore especially gratifying that we 
can announce the construction of a simple, 
satisfactory and effective heater, suited to the 
requirements of the latest forms of the lamp. 
The glower is lighted at a temperature of 
about 950° C., and it will be apparent to all 
that to acquire sucha temperature quickly and 
without rapid destruction of the heater and 
adjacent parts, seriously involves the question 


of materials. Platinum for tbe heater seems. 


like an undesirable expense in a commercial 
lamp, and although many attempts have been 
made to devise a cheap mineral heater, plat- 
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from the intense heat of the glowers. These 
tubes are wound for 110 volts and are connected 
in pairs of two In series according to the ser- 
vice, the one, two, and three-glower lamps 
taking one pair, and the six.glower two pairs. 
These heater tubes are mounted on a porce- 
lain support in such a manner as to afford easy 
access for repairs without removing the 
glowers. Thelife of the heater when running 
continuously is about 200 hours, or 133 hours 
when the current is turned on and off 4,000 
times at regular intervais. Inasmuch as the 
heater is not called into service for more than 
about 30 seconds to light the glowers, this 
would indicate a practically infinite life. In 
actual service, however, the heater remains in 
close proximity to the glowers and the high 
temperature to which it is thereby subjected 
causes a material decrease in its life. Never- 
theless, the life of tbe beater is surprisingly 
ong, probably several thousand lamp hours. 
'The exact time, however, cannot be definitely 
determined until a large number of lamps 
have been operated over a very considerable 
period in general commercial lightinz 
(To be continued.) 
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Convention of the Edison Illuminating 
Companies. 


The 17th annual convention of the Associa- 
tion of Edison Illuminating Companies began 
on the morning of September 10 in the New 
York State Building at the Pan-American Ex- 
position at Buffalo. 

The Association is composed of officers and 
other representatives of 50 electric-lighting 
com panies throughout the United States which 
operate under Edison patents, The member- 
ship includes many of the men most prominent 
in the electric-lighting business. J. W. Lieb, 
Jr., of New York is president, A. W. Field of 
Columbus, O., vice-president, and Wilson S. 
Howell of New York, secretary of the Associa- 
tion. 

The forenoon session was occupied with the 
delivery of President Lieb’s annual address, 
the election of new members and the reports 
of various committees, the business being 
transacted in executive session. 

The first paper read before the Association 
was thatof Luther Stieringer, consulting engi- 
neer and electrical expert to the Pan-American 
Exposition. His paper was entitled, The Evo- 
lution of Exposition Lighting." His com- 
ments on the principal electrical features of 
the Pan-American caused an interesting de- 
bate in the general discussion of the paper 
which followed its reading. Mr. Stieringer 
referred particularly to ‘‘meddling with the 
work in hand by outside influences," which 
resulted in the abandonment of good features, 
and the neutralizing of others in the illumina- 
tion of the Exposition. 

The discussion of the paper was led by Presi- 
dent Insullof the Chicago Edison Company, 
and President Lieb of the Association, who 
also is president of the New York Edison 
Company, and was participated in by many of 
the members. The discussion, as well as the 
reading of the paper, was in executive session. 

The afternoon session of the Assoclation was 
devoted to routine business and the reading of 
an Interesting paper on ‘Timely Lamp Topics,” 
by Francis H. Willcox, and a paper by Clayton 
H. Sharp, Ph. D., on Spherical Candle Power 
of Incandescent Lamps." The reading and 
discussion of the papers consumed the after- 
noon and at »o'clock the convention adjourned, 
the members being free to enjoy the evening 
in viewing the Exposition. 

The Association held a session September 11 
beginning at 9:30 A.M. After luncheon, the 
members went to Niagara Falls and over the 
Gorge route, returning to the Falls for dinner. 
The party left the Falls to view the rapids, 
illuminated by searchlights, and then returned 
to Buffalo. 

Dr. A. E. Kennelly's favorable report on the 
development of the Edisonstorage battery was 
listened to with great attention by the dele- 
gates. | 

New officers were elected as follows: Presi- 
dent, Louis A. Ferguson, Chicago; vice-presi- 
dent, A. W. Field, Columbus, O.; treasurer, 
Alex Dow, Detroit, Mich.; secretary, Walter 
H. Johnson, Philadelphia; assistant secretary, 
Wilson S. Howell, New York. Executive 
Committee: Louis A. Ferguson (chairman), 
Chicago; Cbarles L. Edgar, Boston; John W. 
Lieb, Jr., New York; W. C. L. Eglin, Phila- 
delphia; Thomas E. Murray, New York; 
Samuel Insull, Chicago, and the following ex- 
officio members: A. W. Field, Alex Dow and 
Walter Il. Johnson. 
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New York Street Railway Association Con- 
vention. 

The New York Street Railway Association, 
that met in Rochester, adjourned its 19th 
annual convention at noon, September 11, 
after selecting the following oflicers and select- 
ing Caldwell, on Lake George, as the conven- 
tion place for next year: President, G. Tracy 
Rogers of Binghamton; first vice-president, 
E. J. Connette of Syracuse; second vice-presi- 
dent, Addison B. Colvin of Glens Falls; secre- 
tary and treasurer, Henry A. Robinson of New 
York City. 

The following executive committee was 
elected: H. H. Vreeland, Metropolitan Street 
Railway, New York City: W. Caryl Ely, Buf- 
falo Traction Company; T. J. Nichol, Roch- 
ester Railway Company; Jacob L. Greatsinger, 
Brooklyn Rapid Transit Company. 

The convention listened to papers presented 
on “Steel Tie Construction," by Le Grand 
Brown, chief engineer for the Rochester Street 
Railway Company, and on “The Use of 
Boosters," by William J. Davis of Schencc- 
tady. 

A long discussion was also entered into on a 
standard code of rules for the government of 
conductors and motormen, submitted by a com- 
mittee appointed for tbat purpose. 
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of Electrical Material fram 
York. 

The following are the exjorts of electrical 
material, from the port of New York, for the 
week ended September 11: 

Amsterdam, 3cases, $144; Antwerp, 33 pack- 
ages, $1,930; Argentine Republic, 43 packages, 
$1,840; Australia, 1 package, $4.0, Barcelona, 
2 cases, $230; Berlin, 2 cases, $105; Brazil, 33 
packages, $961; 2 cases, $300; bremen, 1 case, 
882; British Possessions in Africa, 18 cases, 
$1,750; British Guiana, 3 packages, 8107; 
British West Indies, 61 cases, $7,361: Budapest, 
] case, $21: Chili. 1 case, $540; Copenhagen, 7 
cases, $540; Cork, 1 case, $10; Cuba, 43 cases, 
$031: Danish West Indies, 2 cases, $10; Dutch 
West Indies, 8 cases, $104; Genoa, 8 vases, $195; 
Glasgow, 19 cases, $686; Hamburg, 9 packages, 
$0,742; 33 cases, $3,103; Ilavre, 24 packages, 
$1,387; Leeds, 2 packages, $55; Liverpool, 86 
packages, $16,052; London, 378 packages, $10,- 
310; Manchester, 64 packages, $5,600; Mexico, 
59 packages, $5,335; Milan, 8 packages, $225; 
Naples, | packages, $100; Newcastle, 8 cases, 
$1.400; Peru, 52 packages, $1,754; Southampton, 


Exports New 


3 Ciseg, $123; Uruguay, 25 bales, $702; U. S. 


Colombia, 24 cases, $329, 
— — "5 —— A9» —— —————— 
An Incident of Travel 


While in Buffalo recently waiting in the New York 
Central station for a train we noticed an incident 
which illustrated pointedly tlie care which the Central 
line takes of its patrons and which, in connection with 
its enterprise and splendid service in other directions, 
has won for it the title of America's Greatest Rail- 
road.” The station was crowded with waiting pas- 
sengers, who were vainly tryiug to make themselves 
comfortable in the stifling heat, when there entered & 
middle-aged woman poorly clad and apparently very 
ill. Her only attendant was a young girl who was 
puzzled by the crowd and noise of the big station and 
stool as if uncertain what to do. The sick woman 
could Lardly stand and as no one offered her a seat she 
seemed about to faint when a young man wearing the 
uniform of the New York Ceatral stepped up to the 
couple, inquired their destination, if they had tickets 
and if their baggage was at the station. He led the 
fainting Woman to an unoccupied seat, procured a fan 
for her, got her tickets and baggage checks, brought 
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her a glass of ice water, and when her train arrived, 
calling another uniformed attendant, they led the in- 
valid to a coach and placed her in a seat as gently and 
with as much courtesy and kindness as if she had been 
their own mother. They were of course paid to do 
this service, but that in no way lessened the benetit 
which the poor sick woman received and the look of 
gratitude on her face as she reached her car in safety 
touched more than one heart in the crowd that. wit- 
nessed the incident. Hailroad companies are some- 
times spoken of as “soulless corporations,” but in estab- 
lishing such a service for its patronsas this incident 
illustrates the New York Central certainly deserves 
exemption from the term quoted.—From the Malone 
(N. Y.) “Gazette.” 
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PERSONAL MENTION. 


Mr. Louis Keim, of Baltimore, Md., has been en- 
gaged to test all the meters owned by the Terre Haute, 
Ind., Electric Company. The company now owns 1,050 
meters and has over 900 in service. 


Mr. George Bullock, president of the Bullock 
Electric Manufacturing Company, Cincinnati, O., has 
returned from a business trip to Europe. 

Mr. W.S. O'Donnell, of Baltimore, Md., has 
been elected superintendent of the new electric works 
at Fredericksburg, Va. 

—————— ilf. 0 —ʒ — 
COMING ELECTRICAL EVENTS 


American Street. Railway Association—Convention, 
New York City, October 9, 10 and 11. 
American Electro-Therapeutic Association — Buffalo, 
N. V., September 24, 25 and 26. 
— — ñ—ͤ—ÿœ—ö 
Panic Averted. 


The last few days several rumors have had wide cir- 
culation, such as ‘‘ Devery is indicted,” ‘The steel 
strike is over,” and several others. One very persist 
ent rumor, which gained ground rapidly and was 
heard with dismay among the hardware trade, was to 
the effect that the supply of “The Green Book of Hard- 
ware Specialties,” published by the Smith & Hemen- 
way Company, New York City, bad proven unequal 
to the demand and that no more were to be had. 
Upon being interviewed, Mr. Smith, president of the 


company, evaded the question for a time, but finally. 


in answer to a direct question said: ‘ While it is 
true that we are out of ‘Green Books’ at present our 
friends need liave no fear, for even now we are work- 
ing on a new and larger edition which we will have 
ready in a short time, when we will supply them to all 
who wish them. In the meantime we will supply them 
with the pocket edition.” 
— o —— 


INCORPORATIONS. 


The Mangum Electric Light & Ice Company, Mangum, 
Okla. Capital stock, $150.000. Incorporators: J. A. Me- 
Geagh, M. Mathews and J. R Lane,all of Mangum. 


The Richinond Washington Company, Trenton, N. J.—to 
operate railroads. telegraph and telephone lines outside the 
State of New Jersey. Capital stock. 3.000 000. 


The St. Louis & Illinois Suburban Railway Company, 
Camden, N. J — to absorb the St. Louis Traction Company 
aud several small suburban roads. Capital stock, 33,000,000, 


The Hennessey Electric Light & Power Company, Hen- 
nessey, Okla. Capital stock, $10,000. Directors: Fred 
Eller, J A. Rateliffee, G. W. Clits, C. R. Gillette and W. C. 
Stevens 


The New Jersey Fire Alarm Company, Hoboken, N. J.—to 
conduct a fire alarm and genera! electric business. Capital 
stock, $100.000.  Iucorporators: Stanley L. Conklin, 
Lemuel Emdin and Edinund Vaughan, of New York; Ed- 
ward A. Brennan, Hoboken. 


The Electric Light & Railway Equipment Company, New- 
burgh, N. Y.—to construct and equip all kinds of electric 
railway or car lines, electric light, power or steam plants, 
gas or waterworks, and to wauufacture and deal in railway, 
electrical and other supplies. Capital stock, $60,000. 


The Arkansas Development Company, Trenton. N. J.—to 
build tramways. electric railroads, steamboats and tele- 
phone and telegraph systems, as well as engage in general 
land colonization and immigration business. Capital stock, 
$1,200,000. Incorporators: Arthur C. Reeves, New York; 
Marsenus Briggs and Robert Ferrier, Jersey City. i 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED SEPT. 10, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES, 
687,165. Contact Device for Electric Railways. William M. 
Brown, Johnstown, Pa., assignor to the Lorain Steel 

Company of Fenneylvavia. Filed Jan. 8, 1901. 

682. . Trolley- Wire Support. Walter Gerard, St. Bernard, 
O. Filed Jan. 17, 1901, 

682,331. Electric-Traction Road. 
Filed Jan. 25, 1901. 

682,302. Trolley. Jacob A. Thompson, McDonald, Pa. Filed 
April 18, 1901, 

082,540. Electric Switch. Charles E. Gafrney. Pawtucket, 
and Frank A. Tibbetts, Providence, R I. Filed May 20, 
1901. 

ELECTRIC LIGHTS AND APPLIANCES. 

634,181. Electric Lighting by Low-Frequency Currents. 
Walter C. Fish. Lynn, Mass.. assignor to the General 
Electric Company of New York. Filed Jan. 26, 1901. 

652,337. Manufacture of Incandescing Media for Incandes- 
cent Lightiog. Rasmus A. Nielsen, Copenhagen, Den- 
mark. Piled July 14, 1900. 

682,554. Regulating Device for Electric-Arc Lamps. Paul 
Kassbauer, Vienna, Austria Hungary, assignor, by di- 
rect and mesne assigoments, to Eugen Mytteis, same 
place, and Oskar Lenck, Oedenburg, Austria-Hungary. 
Filed June 1. 1900. 

ELECTRICAL MACHINERY AND APPARATUS. 

057,203. Static Machine. Thomas B. Kinraide, Boston, Mass. 
Filed March 5, 1901. 

682,217, Circuit-Breaker. Frank A. Merrick, Johnstown, 
Pa., assignor to the Lorain Steel Company of Pennsy 
vania. Filed Jan. 18, 1900. 

052,219. Electrie Regulator. Morris Moskowitz, New York 
City, assignor to James H. Youog, trustee, saine place. 
Filed Sept. 27, 1900. 

682,220. Automatic Reversing-Switch. Morris Moskowitz, 
New York City, assignorto James H. Young, trustee. 
same place. Filed Sept. 77, 1900. 


Leon Dion, Boston, Masa. 


2,3130. Electric Sparker for Gas-Engines. Frank R. Me- 
Mullin, Chicago. lil. Filed March 8, 1900, 
682,340. Condenser, Simeon G. Phillips, Rahway, N. J., 


Filed Sept. 27, 1899. 
$351. Frequency Indicator. Cummings C. Chesney and 
William J. Lloyd, Pittstield, Mass. Filed May 25, 1901. 

682,401. Transmitting Dynamometer. John T. Fanning, 
Mioneapolis, Mina. Filed Sept. 4, 1900. 

TELEPHONES AND TELEPHONE APPARATUS, 

82542. Means for Automatically Reviving Exhausted 
Telephone Pulsations. Morris C. Mengis, Sheepshead 
Bay, N. Y. Filed Aug. 31, 1899. 

682,433. Telephoue-Transmitter. Morris C. Menyis, Brook- 
lyn, N. Y. Filed Feb. 15. 1900. Renewed Feb. 12, 1901. 
682,458. Telephone- Protector. Alfred Deck, Franklin 
Township, Montgomery County, Ind. Filed June 12, 

1901. 

682.76. Mechanism for Removing or Replacing Switch- 
board Jachs. William 8. Paca, Erie, Pa.. assignor of 
one-half to Peter H. Adams, same place. Filed Dec. 26, 
1900. 

MISCELLANEOUS. 

682.175. Elevator and Trausfer-Crane for Storage Batteries. 
George H. Coudict, New York City, assignor to the 
Electric Vebicle Company, same place. Filed Sept. 3, 
1898. 

68,204. Device for Indicating Leaks in Insulation of Elec- 
tric Conductors. Isidor Kitsee, Philadelphia, Pa. Filed 
Jan. 24, 1900. 

682,205. Recording Device. 
Filed March 16, 1909. 
682,215. Bushing for Electrical Conduits. Mathias Mauer 
and William J. Billings, New York City. Filed Feb. 19, 

1901. 

682,233, Outlet-Box for Interior Conduits. William F. Bos 
sert, Utica, N. Y., assignor to the Bossert Electric Con- 
struction Company. same place. Filed July 20, 1901. 

68 2,300. Electrical Power Trausmission System. Nathaniel 
G. Warth, Indianapolis, Ind. Filed Feb. 11, 1901. 

682,324. Electric Heater. James P. Erie, New York City, 
assignor to the Erie Exploration Company, same place 
aud Dover, Del. Filed Sept. 22, 1900. 

682,377. Electromagnet. Theodore H. Wurmb and Robert 
Baumann, St. Louis, Mo. Filed April 9, 1900. 

652,330. Electric Belt. Wilshire M. Davis Springfleld, Mo. 
Filed April 9, 1990. 

632,417. Electric Battery. Wilhain Mills, Elizabeth, N. J., 
assiguor to tbe Easteru Carbon Works, Rahway, N. J. 
Filed Oct. 3, 1900. 


Isidor Kitsee, Philadelphia, Pa. 


2,124. Repeating Mechanism for Phonographs, John B. 
Powell, Philadelphia, Pa. Filed Jan, 23. 1901. 
682,433. Hesonator. John F. Shirrow, East Orange, N.J. 


Filed Feb. 15, 1901. 
DESIGN. 
39,012. Storaze.Battery Plate. Tracy B. Hatch. Menomonie, 
Wis. Filed Aug. 12. 1901. Term of patent 14 years. 
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THE TELEPHONE WORLD. 


Telephone and Cable Company Now Con- 
trolled by C. W. Morse. 


According to the New Vork Commercial“ of September 
11, J. M. Thomas, president of the Telephone, Telegraph & 
Cable Company of America, said that 245,000 shares of the 
outstanding capital stock had been deposited with the City 
Trust Company in accordance with the offer of C. W. Morse. 
The deposit represents over $2,000,000, more than sufficient 
to put the terms of Mr. Morse's offer in effectual operation. 

This secures to Mr. Morse a controlling interest in the 
stock of the Telephone, Telegraph & Cable Company, and 
places in hishands the independent telephone properties of 
the Knickerbocker Telephone Company of New York, the 
Massachusetts Telephone Company of Boston, the Boston & 
New York Teleohone Company, and several independent 
telephone companies in the West, with undeveloped proper- 
ties claimed to be worth at least $1,000,000. He also acquires 
21,000 shares of the stock of the Erie Telegraph & Telephone 
Company, which added to his former purchase of 30,000 
Shares, gives him 51,000 shares out of & total of 100,000. 

The properties comprise 160,000 telephone subscribers 
operating under the Bell patents, fully one-sixth of the 
entire Bell system and 10,000 independent telephones. Mr. 
Morse will provide for the $9,000,000 Erie loan due January 
10, 1902. 

The Erie system in the West will form ín & degree & part 
of the Everett independent system, and competition should 
cease in the Ecie's Cleveland and Michiganterritory. Erie, 
under independent management, sold at 122, but when the 
change to the present management took place dividends 
were stopped and the stock bas since declined to 35. 

The acceptance by the stockholders of Mr. Morse's offer, it 
is said, means the beginning of an active war of competi- 
tion bet-veen the Telephone, Telegraph & Cable Company 
and the Bell Company. President Thomas, of the former 
company, said thecompany he represents is well prepared 
for the issue. 


At a recent meeting of representative citizens from differ- 
ent parts of Nevada County, Ark., a joint stock company 
was formed for the purpose of extending telephone lines to 
all important points in that county. It was ascertained 
that not more than $1,000 would be amply sufficient to con- 
nect all points in the county with Prescott and the main 
lioe, Among the citizens connected with the enterprise are: 
Messrs. J. J. Hirst, W. B. Waller, J. C. Young, Senator G. R. 
Haynie, Dr. J. M. F. Gill, J. B. Munn, Laneburg; Haynie 
Bros , Rosston, and severalothers. Some of the main points 
to be reached by the line are Lane burg. Rosston, Bodcaw, 
Willisville, Hutts, Sutton and Mt. Moriah. Work on the new 
lines will begin atonce under the superintendence of Mr. 
T. L. Bayne, who will let contracts for the poles and other 
necessary material. Mr. Bayne is manager cf the Prescott 
system. 


The village trustees of Sag Harbor, N. Y., have granted a 
franchise to the East End Telephone Company to string its 
wires through that village This is not a new company, but 
has existed for a number of years. The president is J. Ed- 
ward Hunting, and ithas just been reorganized by absorb- 
ing the old East End Company, which has for some time 
maintained private wires between this place and Bridge- 
hampton and thence to Easthampton. Therights of the 
Amagansett Telephone Company, another small corpora- 
tion, which also operated a line from Easthampton to Mon- 
tauk, have been absorbed. The new company has been re- 
organized with largely increased capital to connect all east 
end villages as far west as Patchogue, and franchises and 
rights of way have already been obtained from most of the 
villages to be beneflted. Another future development of the 
local system is to connect with the west end wires and or- 
ganize a purely Long Island telephone system. 


Manager H. E. Tobey, of the local telephone exchange, 
has a large crew of men working on a four-wire line for the 
Central Minnesota Telephone Company west from Sauk 
Center. They are 10 miles out, and are connecting many of 
the best farms. 


The United Telephone Company of Bluffton and the Indi- 
ana Telephone Company of Hartford City, Ind , have been 
consolidated. The capital of the new company, the United 
Telephone Company, will be $300,000. 


A report from Los Angeles, Cal., states that telephone lines 
are being extended to connect San Dimas, LeVerne and 
Lordsburg with the Pomona exchange. 


The New York Telephone Company is to erect a four-story 
brick office building at Nos. 123 to 127 East 124th street, and 
a similar structure at Nos, 220 to 221 West 124th street. 
Each building will cost $100,000. 


Meeting of Kentucky Telephone Associa- 
tion. 


The third aunual meeting of the Kentucky Telephone Asso- 
ciation, of which R. V. Bishopis president, will be held at 
Owensboro, October 1 This will beone of the most im- 
portant meetings of the Association, and it is expected that 
there will be a large attendance. It is said that several 
changes in the constitution and other matters that affect the 
independent situation will be considered. The report of 
James Maret, the secretary, shows that the Asssociation is 
in a healthy condition. 


The Illinois Telephone & Telegraph Company will give 
Chicago a new idea in telephone service within a year," said 
President A. G. Wheeler, a short time ago. The telephone 
user will pay for what he gets, as he pays for gas, and the 
maximum cost to him per year will be leas than half present 
rates. We shall be ready to install 20, 000 telephones in the 
downtown district by July 1, 1902. We expect to have ten 
times that number in the whole city just as soon as the con. 
struction work can be done. The gas company's meter 
system is the basis of our plan of dealing with the telephone 
user. We shall put in a telephone for anybody who wants it 
—and as many as he wants. He will sign no contract and 
pay no rental. He will make a deposit of say, $5, to cover 
cost of the instrument, as he makes & deposit for his gas 
meter." 


The Kinloch Telephone Company of St. Louis, Mo., has at 
last secured &dmission to tbe county seat of Madison 
County. The Edwardsville city council passed an ordinance 
granting it permission to install and operate a system. 
It provided for the carrying of wires in cables, and stipulates 
the turning in of J per cent. of the gross earnings to the city 
treasury. The action of the council ends one telephone war 
and opens another. The Centra) Union, an ally of the Bell 
in Illinois, fought against the Kinloch's admission to Ed- 
wardsvile, and since the granting of the franchise has 
put half a dozen solicitors in the field securing contracts. 


The Tristate Telephone Company has filed articles of in- 
corporation with the county clerk of Dubuque, Ia. The 
capital stock is $100,000. This is a Waukon institution, the 
men interested representing the Standard Telephone Com- 
pany. This means that the Standard will be extended into 
Wisconsin and Illinois. The officers of the new telephone 
company are: President, Vic H. Stevens; vice-president, E. 
L. Cass; secretary and treasurer, C. H. Sandbeck. These, 
with Messrs. J. H. Denfihcff, J. W. Blessing and F. A. Irish 
are directors and also incorporat ors. 


The work of constructing the independent phone system 
has beg un in Sherman, Tex. Work will be pushed simul- 
taneously at Sherman and Denison under the charter re- 
cently granted to the Grayson Telephone Company which 
is authorized to do alocaland long distance telephone busi- 
ness in Grayson County. C.T, McCreary, chief engineer of 
the National Contracting Company, says the long-distance 
line will bə pushed through from San Autonio to Sherman at 
once. 


The Ottumwa Telephone Company of Ottumwa, Ia., is 
preparing to make improvements upon its system, the cost 
of which will aggregate $60,0U0. These improvements will 
deal with the lines now in operation rather than with build- 
ing new ones. There will bea few country lines built. New 
officers were elected; the articles of incorporation were 
amended in order to allow the increase of the capital stock 
of theconcern to $120,000. The officers elected are as fol- 
lows: President, F. S. Turner; secretary, G. H. Cowdery; 
treasurer, I. F. IIubbard. 


The Erie Telephone system made a net gain of 1,246 
subscribers in August, making a net gain since January 


1,of 11,448. The number of instruments connected on 
August 81 was 153,047, and those awaiting connection 
2.52 
„ee. 


Special meetings of the stockholders of the Central 
Union Telephone Company of Chicago have been called for 
October 1 and 17 to adjust the capitalization of the com- 


pany. 


The Delaware & Atlantic Telephone Company expects 
soon to have a force of linemen at work installing the new 
5-cent telephones in private residences of Trenton, N. J. 


J. D. Carmichael has purchased the Denton, Ter., Tele- 
phone Exchange at a price abuve $10,000 from S. W. Mc- 
Clure. 


The Burlington, N. J., city council has granted a franchise 
to the Standard Telephone Company, which is in opposition 
to the Bell Company. 


. From Lynn, Mass., a report is received that commencing 
September 1 the New England Telephone & Telegraph Com. 
pany has made a reduction in rates of $3 per annum on all 
long-distance telephones on unlimited service for both resi” 
dences and business offices. This does not effect what 
is known as the six party $25 per annum unlimited ser. 
vice. In places where the long-distance service is down to 
the price of the so-called granular button transmitter service 
it is the intention of the company to change all of this type 
ofinstruments to standard long distance transmitters as 
rapidly as possible. 


Congressman R. F. Bronssard is asking for atelephone 
privilege in New Orleans, La. He talked over the subject 
with the mayor and said that he had 525 miles of telephone 
service in Western Louisiana, and he was anxious to 
secure an entrance for his company into New Orleans, and 
that if the company was permitted to come into that city 
upon reasonable terms he would be satisfied to have thecity 
contro] the plant, which would be cperated in its interest. 
The mayor said that he would be delighted to see compet 
tion with the local telephone company. 


oo 


The stockholders of the Meigs County, Tenn., Telephone 
Company, held their annual meeting at Decatur recently. 
The old officers of the company were re-elected. J. M. 
Abel president, and J. W. Lillard, secretary and treasurer. 
The report of the secretary and treasurer showed a consider- 
&ble balance in the treasury, which the board of directorg 
have decided to use in extending the lines. The company 
now has in operation about 90 miles of double-wired line. 


The residents of Franksville, Wis., have organized a new 
telephone company to maintain & line from that place to 
Thompsonville, and it will be known as the Franksville & 
Thompsonville Telephone Company. It will be a metallic 
System. The line will be extended to Horlicksville and 
thence to Racine. The president of the company is G. J. 
Elis. Work onthe system has been commenced. 


The Home Telephone Company of Louisville. Ky. bas 
purchased the telephone system recently established at 
Sellersburg, nine miles northeast of Louisville. The system is 
provided witha full metallic circuit, has 100 telephone boxes 
in use, and is said to be one of the most complete independ. 
ent planta of its size in Indiana. Thelocal company is now 
connected with all the important cities and towns of South- 
ern Indiana. 


— 


Dissatisfaction at the high rates charged by the North- 
western Telephone Company, says a dispatch from Red 
Wing, Minn., found expression at the Commercial Club, and 
& committee was appointed to induce the company to lower 
its rates, or. failing inthat, to invite other companies or 
organize a local company. 


The Fremont, O., Home Telephone Company now has 
over 600 phones in use, and a new switchboard for 300 more 
‘phones has been putin. The Home Company is establish- 
ing an exchange at Lindsey with 40 ‘phones, which will bea 
part of the Fremont exchange, local subscribers having 
free use of tlie 'phones. 


A telephone line is to be established between Mays field and 
Calvert, Tex. Toaidin this project the mercbants of Cal- 
vert have contributed 3300. The Southwestern Telegraph & 
Telephone Company bas agreed to give the new line free 
long distance connection. Work will begin at once. 


City Engineer Tonson has granted a permit to the Toledo, 
O., Home Telephone Company to excavate and lay a con- 
duit for its wires in certain streets of that city. 


TELEPHONE INCORPORATIONS. 


The Home Telephone Company. Rossville, Ind. Capital 
stock, $2,500. 

The Mutual United Telephone Company, Clinton, Mo., 
Capital stock, $15,000. Incorporators: G. R Lingle, S. T. 
Neill, W. F. Hall and others. 


The Rockford Home Telephone Company, Rockford, III. 
Capital stock, $200,000. Incorporators: George F. Wilson, 
Frank M. Puffer and George F. Miner. 


The Lost Nation & Keystone Telephone Company, Du- 
buque, Ia. Capital stock. $1,000, Incorporators: L. W. 
Crane, Dan Kommer, H. C. Borgert, E. B. Read, L. Schultz 
and Freeman Current. 

The Eastern Massachusetts Telepbone & Telegraph Com. 
pany, Jersey City, N. J. Capital stock, $25,000,000. Incor- 
porators: Albert E. Bailey, Almon E. Carpenter and Wash- 
ington Litbgow, all of 15 Exchange Place, Jersey City. 
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(Vor. XXI.,No. 11. 


GENERAL ELECTRICAL NEWS. 


Lighting. 

Aguas Calientes, Mex.—An electric light plant will 
be established here, under contract to furnish the nec- 
essary lights for public purposes. 

Altamont, Ill. —The city has awarded the contract to 
build an electric light plant to T. C. Reed of Chicago, 
the cost not to exceed 512, 75. 

Berlin, Pa.—The electric light plant here has been 
purchased by C. P. Shupe, a Mt. Pleasant capitalist. 
The price was $5,400, and the plant will be improved. 

Butte City, Mont.—This city is to have a new elec- 
tric light company, Pat Mullins, George H. Casey and 
others having applied for a franchise. 

Chadwick, Ill.—Tbhe village council has purchased 
the Frank Ziunell electric light plant, and this place 
will belighted by the municipality. 

Colorado Springs, Col.—Extensive repairs are being 
` made by the Manitou Electric Company at its plant in 
this city. Before the first of October it will be able to 
furnish both light and power day and night. Dr. Bell, 
who controls the company, wil] spend about $10,000 
before the alterations are completed. 

Delmar, Del.—4A committee has been appointed at 
this place to ascertain whether the town can afford 
electric lights. 

Flora, Ill.—Tbhe city council recently voted to ex- 
pend $4,000 on the electric light plant, increasing the 
capacity one-half. 

Fortville, Ind.—The town council has closed a con- 
tract with I. N. Stabler of Fairmount giving him a 
25-year contract for an electric light plant. 

Greenwood, Miss.—C. E. Wright has received a 
francLise for the construction of a sewerage system, 
waterworks and electric light plant. 

Hempstead, Tex.—Parties are in the city making 
arrangements to establish an electric light plant. 

Kahoka, Mo.—Work will soon begin on the new elec- 
tric light plant to be owned and operated by the city. 

McKeesp:rt, Pa.—The citizens will have an oppor- 
tunity to decide whether or not the city shall erect an 
electric light plant, providing the ordinance authoriz- 
ing the election for a bond issue passes both 
branches of council. 

Mellette, S. D.—This place will have a new electric 
light plant. Address Car] Gregory. 

Morgantown, W. Va.—The Morgantown Electric 
Light & Power Company has sold its plant and fran- 
chise to a syndicate of citizens composed of L.O. White, 
R. D. Herschman, Frank Cox, W.E. Glasscock, Joseph 
H. McDermott and R. E. East for $40,000. The plant 
will be enlarged and an electric railroad is in consider- 
ation. 

Newberry, Mich.—This village is agitating the ques- 
tion of an electric light plant and water system. 

Paris, Ky.—The Paris Electric Light Company, 
with a capital stock of $30,000, has been formed here. 

Pawnee, Mo.—The citizens insist that electric lights 
are necessary in this town. 

Redfield, S. D.—The building for the new electric 
light plant is about completed, and the machinery will 
soon be placed in position. 

Terry. Miss.—The mayor and board of aldermen has 
ordered an election to be held October 7 to vote on the 
question of issuing bonds to put in waterworks and an 
electric light plant. 

Topeka, Kan.—T. W. Roby, of Amberst, N. H., will 
build an opposition electric light plant in this city, 
costing $100,000. 

Walhalla, N. D.—This place will have its electric 
light system installed in a few weeks. 


Manufacturing. 


East Liverpool, O.—The Electrical Porcelain Com- 
pany has been organized here with 830, 000 capital and 
applied for incorporation papers. It will erect a 
pottery for the manufacture of supplies used by elec- 
trical companies. The incorporators are: William Er- 
langer, Sr., William Erlanger, Jr., S. C. Dyke, Harry 
Peach and R. J. Marshall. 

New York City.—The Rapid Transit Subway Con- 


struction Company has awarded to the Allis Chalmers 
Company a contract for the construction of eight 5,500 
horse power stationary engines, and to the Babcock & 
Wilcox Company an order has been given for 4*5 
boilers of 600 hp. each. A contract aggregating 
$1,500,000 will be let for electrical apparatus to be used 
in the third-rail system. 

Princeton, N. J.—The Central Electric & Construc- 
tion Company, composed of Princeton capitalists, was 
lately incorporated by Charles P. Fitch, William W. 
Parsons and George B. Parsons. The company pro- 
poses to carry on an electrical business and manufac- 
ture electrical appliances. It will also engage in 
the electrical engineering business. The principal otfice 
is at No. 9 Chambers street, this city. 

St. Louis, Mo.—Notice of an increase in its capital 
stock from $15,000 to $500,000 has been filed by the Ein- 
erson Electric Manufacturing Company. 


Street Railways. 


Aylmer, Ont.— Recently it was announced that the 
Hull & Aylmer Electric Railway had been sold to Mr. 
Beemer, or interests represented by him. This sale is a 
fact. The price agreed upon for the line and entire 
property and assets is nominally $1,200,000. 

Baltimore, Md.- The Garrett Water & Light Com- 
pany, capital $100,000, has applied for a charter, and 
wants to operate at Mountain Lake Park and Loch 
Lynn Heights, and to build an electric road between 
Deer Park and Oakland. George C. Sturgis, Morgan- 
town, W. Va.; F. T. Martin, Fairmont, W. Va.; F. A. 
Thayer, Oakland, Md.; L. A. Rudsill and P. T. Garth- 
right, Mountain Lake Park, are interested in the en- 
terprise. 

Benton Harbor, Mich.— Early this spring the Michi- 
gan & West Shore Traction Company secured a fran- 
chise along certain streets in this place. S. B. Downer, 
one of the stockholders in the company, filed articles of 
incorporation. The capital stock will be $1,550,000. 
Mr. Downer also filed a mortgage, payable to the 
American Trust Company of New York, for $1,350,000, 
which amount will be used to construct, maintain and 
equipa new electric system. The Michigan & West 
Shore Traction Company will build and operate an 
electric railway from South Haven, through Covert, 
with a loop around Paw Paw Lake, through Water- 
vliet, Colonia and HRiverside, terminating at Benton 
Harbor. 

Broadwell, 11]. —W. H. Frice will make application 
for a franchise for the construction aud operation of 
an electric railway through certain streets in this 
town. 

Buffalo, N. Y.—The Buffalo, Lockport & Olcott 
trolley line is being equipped with a new feature in the 
line of freight cars.—loren M. Hewitt, receiver for 
the Butfalo, Hamburg & Aurora Electric Railway, has 
secured an order from the Supreme Court requir- 
ing the Security Safe Deposit Company to hand over 
the books of the road. 

Hibbing, Minn.—On the lower level of the Rust 
Mine, 150 feet below the surface, there is in the course 
of construction an electric trolley line or haulage 
system, that will be used for tramming ore to the Skip 
Road. 

Keyport, N. J.—The Keyport Trolley Company has 
been granted a franchise in Matawan township, 
and will extend the trolley service through that town- 
ship toward Freehold, and also toward South Amboy. 
These extensions must be completed within 18 months, 
or the franchise becomes void. 

La Grange, Mo.—A move is on foot for the construc- 
tion of an electric line from either this place or Can- 
ton to Monticello, Williamstown, thence to Memphis 
and other towns in Scotland County. 

Liberty ville, 11.—A franchise giving the Chicago & 
Milwaukee Electric Railway Company entrance into 
this place is assured. The company will build its 
branch from Lake Bluff this fall and next spring. 

Poughkeepsie, N. Y.—A plan is under way, though 
not yet thoroughly matured, to build a trolley road be- 
tween this village and Peekskill. 


Sandwich, Ont.—The town council bas granted a 
franchise to the South Essex Electric Railway. 

Seattle, Wash.—The Cascade division of the 
Great Northern is to be equipped with electric motors 
for the operation of trains instead of steam locomo- 
tives. 

Shoals, Ind.—The Shoals Coa] & Mining Company, 
with & capitalized stock of $150,000, has been organized 
by a number of well-known men, and 2,000 acres of land 
have been leased in this vicinity. Maining for coal will 
be entered upou on an extensive scale. An electric 
tramway kas been ordered constructed across White 
River, connecting the point where the bins are to be 
located with the Baltimore & Ohio South Western 
Railway. 

Whippany, N. J.—The plan of the Northern Coun- 
ties Electric Railroad Company, which is being pro- 
moted by H. C. Reynolds, of this place, is to build an 
interurban, high speed, electric railroad across the 
northern counties of the Btate of New Jersey, to carry 
freight and express as well as people. 


Company Matters. 


Bloomington, Ind.—The People’s Gas, Electric & 
Heating Company of this place has filed a notice of in- 
crease of capital from $35,000 to $150,000. 

Charlotte, N. C.—The property of the Catawta 
Electric Power Company was sold last week at public 
auction at Dallas, N. C. In the sale were included 
the Mountain Island Cotton Mill, 1,100 acres of land, 
And fine water power. 

Darlington, Wis.—The Darlington Electric Light & 
Water Power Company is now engaged in installing 
machinery for making pearl buttons. 

Reinbeck, la.— The Eagle Grove Electric Company 
has made an assignment to James Porter of this place. 

Utica, N. Y.—The Utica Electric Light & Power 
Company has perfected plans for a complete under- 
ground system of wiring in the subway district. 

Warren, O.—The Colonial Electric Company, com- 
posed of Warren and Youngstown men, and which has 
a plant in Ravenna, lately elected directors as follows: 
T. H. Gillmer, E. W. Gillmer, E. E. Nash, W.C. 
Ward and E. E. Roberts. There will be no change of 
officers. 


Power and Transmission. 


Petersburg, Va.—Extensive electrical improvements 
will be made here by the Southside Railway & Develop- 
ment Company. The purpose of the company now is 
to utilize all the water power of the Appomattox 
River in this city, converting it into electricity, which 
is to be employed for light and power. By the fran- 
chise, this company now owns the river beyond Farm- 
ville, the privilege being granted to it by charter of 
constructing a 40-foot canal. Itis believed that work 
will begin soon acter thefirst of the coming year. 

Salt Lake City, Utah. —This State is to have another 
big electric power plant. The manager of the enter- 
prise is W. C. Weaver, receiver of the Bear River Irri- 
gation Company, and his associates comprise New 
York, Chicago and Salt Lake City capitalists. The 
power house of the new company will be built just 
south of Collinston in Box Elder County. It is the in- 
tention to erect a plaut that will generate 5,000 hp. of 
electricity. 


Automobiles. 


Chillicothe, O.—B. A. Gramm bas organized the 
Motor Storage & Repair Company, of which he is 
general manager, and has let the contract for a 
building for a stable and repair shop for motor car- 
riages run either by steam, gasolineor electricity. 

Milwaukee, Wis.—The Milwaukee Automobile & 
Brass Specialty Company is the name of a new concern 
recently incorporated and capitalized at $15,000. The 
stockholders are William Spence, Geo. A. Rosenbauer 
and Frederick Bergman. 
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STREET RAILWAY STOCKS. 


NA 
NEW YORK CITY. 
Bleeker Street and Fulton Ferry................ 100 


Broadway and Seventh Avenue................ 100 
Central Crosstown............. eese eA 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street................... 100 
Dry Dock, East Broadway and Battery........ 100 
Eighth Avenuaneſuuu „ 100 
Metropolitan Street Rail wa õ ee 100 
Ninth: enn EE YEAR PEU PR ES 100 
Second AV@NUO.......... cece cece rh nnn 100 
Sixth A Venut icio x ieee CO rii er qi Rea 100 
Phird d enusses rh RO Ies 100 
Twenty-Third Streeeů . 100 
OTHER CITIES. 
Albany United Traction.................eeeese 100 
Brooklyn City Railway ꝭuu ee 100 
Brooklyn Rapid Transille ... 100 
Baltimore United Railways, com.............. 50 
do. do. do. pr ei . 50 
Buffalo Rall wayͤ⸗ uur n III 100 
Cleveland City Railwau e eee 100 
Cleveland Electric RailßWwaů ᷣyycph eee 100 
Columbus (O.) Street Rallß way .. 100 
Jersey City, Hoboken and Paterson 100 
New Orleans City Railway, COM............... 100 
do. do. do. do. ^ Dreb,. qo rawness 100 
North Jersey Street Rallway.................. 100 
Providence United Traction and Electric. 100 
Rochester (N. Y.) Railway, new 100 
do. do. do. Orel cies cass 100 
St. Louis United Railways, com............---- 100 
do. do. do. Pl!!! C 100 
Detroit United RailT way eee. 100 
PHILADELPHIA. 
American Raillwayůůꝶ s. 50 
Citizens ae es 50 
Columbus Railway............. nnn n n n nn 100 
Columbus Railway, pre˖ꝶꝶ˖ . 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paiĩiůG“ . 50 
Consolidated Traction of Pittsburg.......... 50 
do do DIef. o v ooo mE E 50 
Dayton Traction 100 
Fairmount Park and Haddington............- 50 
Fairmount Park Transportation. S. 50 
Frankford & Southwark... 50 
Germantowũb; tn... Ä 50 
Green & Coates, 815 paidũ ew. 50 
Hestonville Mantua & Fairmount............. 50 
do pen. re eee 50 
Indianapolis Street Rallway............. 100 
Lehigh Avenue, $30 paid............ s 50 
Newark, N. 1/ꝓwll . nn eeeees 100 
Philadelphia City, $23.75 paid... 00 
Philadelphia & Gray’s Ferry, $25 paid........- 50 
Philadelphia Traction ............ : 50 
Railways Company General ........... 5 
Reading Traction. 00 
Ridge A venue, $28 paid.......... 6 50 
Rochesteᷣᷣn .. 100 
Scranton and Carbondale. .......sesseserrerees 100 
Second & Third.......... . 50 
Scranton Rallwaꝓyye ..... 50 
Thirteenth & Fifteen tn.. 50 
Trenton Street Rallwaæ er.. 50 
Union $30 5-6 paie ... 50 
Union Traction, $17.50 paid... . 4, „ 50 
United Power and Transportation, $29 paid.. 25 
United Traction of Pittsburg. 50 
do do pre 50 
United Traction of Reading, fp... 50 
West Philadelphia . „ „„ 50 
Wilmington and West Chester Traction 50 
BOSTON. m 


Boston Elevated, full paidodw -.. 


West End Street, coũmmmn. n 67 50 
do. do. do. pref... nnn 50 
CHICAGO. 

City Railway . 100 

Lake Street Ele vate. 100 

North Chicagoooo u — . 100 

Union Traction, cou. 100 
do, do. pref... 100 


ME. Par 
value. 
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LATEST QUOTATIONS 
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OF ELECTRICAL SECURITIES. 


Closing Prices—Monday, September 16, 1901. 


Last Sale. 
Bid. Asked. 
34 3i 
246 946 
252 260 
208 220 
175 185 
120 125 
400 410 
164 1644 
196 205 
212 215 
175 215 
221 2214 
408 415 
106 107 
242 244 
66 661 
161 162 
91 92 
110 111 
120 121 
871 888 
47 50 
20 23 
29 31 
101 105 
22 26 
109 110 
3l 32 
86 87 
264 274 
89 90 
742 754 
401 403 
3034 354 
40 403 
844 85 
68 69 
155 1554 
24 244 
60 604 
501 504 
75 15$ 
20 264 
450 4504 
1474 148 
155 1551 
41 414 
138 74 
47 479 
43 434 
205 2051 
104 1044 
973 98 
23 28 
321 324 
3084 309 
25 2 
194 191 
3024 303 
24 244 
311 3114 
235 2354 
274 28 
45 454 
14 144 
30 304 
255 2554 
49 464 
1784 179 
96 904 
112 113 
205 210 
13 131 
190 200 
161 18 
58 60 


STREET RAILWAY STOCKS. 


AME. Par Last Sale. 
PiTTSBURG. Value. Bid. Asked. 
Citizens’ Traction Com panhy 50 13 74 
Consolidated Traction Company, com 50 22 22 
do. do. do. ref 90 951 947 
Federal Street and Pleasant alley Railroad. 25 T 51 
Pittsburg and Birmingham Traction Co....... 50 474 49 
United Traction Company, pref............... 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, couunnununn· . 100 16 20 
do p ᷣ b ped pay TRA 100 48 49 
Electric Lead EKeduction...................... 100 2 2% 
Edison Ore Milling Co 10 8 1l 
Electric Vehicle, co(-ſununuul i eee eee 100 52 G4 
do do Pref "raga eara Ss sd a 100 81 11 
General Carriage 100 $ 1 
General Electric............... eere 100 260 2601 
BOSTON. | 
Boston Electric Light......................... 100 2 "M 
Edison Electric llluminating.................... 100 250 251 
General Electric...... «see II 100 259 2504 
Massachusetts Electric Companies, com....... 100 36 39 
om p E i pref....... 100 93 934 
Westinghouse Electric & Mfg., com........... 50 72 134 
do do do pref 50 80 801 
CHICAGO. 
Chicago Edison n 100 1674 167% 
National Carbon, COM.......... eee eee 100 18 158 
do do DiefescsiseteoDuie 100 85 854 
PHILADELPHIA. 
Electric Company of America................. 50 7 ri: 
olectric Storage Battery, com.............. 100 71 I2 
do do do Prel core es 100 85 86 
General Electric Automobile. 50 + 
National Electricouuu ccc eee eee oen . 10 11 114 
Pennsylvania Electric Vehicle, com........... 50 1 11 
do 0 do Prein 0 1 11 
Philadelphia Electric trust ctfs. $5 paid....... 25 54 53 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light.. 100 195 196 
Narragansett Electric Company, Providence... 50 93 94 
London (Can.) Electric Compan ee 100 104 107 
Toronto (Can.) Electric Lighh. . 100 141 1412 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 1644 165° 
Erie Telegraph & Telephone Company........ 100 36 364 
New England Telephone Company.........--- 135 1351 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 105 110 
Commercial Cable Company 100 180 185 
Franklin Telegraph Compan e 100 42 50 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company..........-. 100 108 109 
International Ocean Telegraph Company.... 100 116 118 
Mexican Telephone Company 100 2 21 
New York & New Jersey Telephone Company 100 168 178 
Pacific & Atlantic Telegraph...........--.-- 25 70 75 
Postal Telegraph Cable Company. d 100 
Southern & Atlantic Telegraph Company 25 100 100 
Commercial Union Telegraph Company...... 25 115 
Western Union Telegraph Company 911 92 
MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada 100 188 
Buffalo Bell Telephone Compan e. 50 113 116 
Cumberland Telephone & Telegraph Co...... 50 136 140 
Chesapeake & Potomac Telephone Company.. 100 67 70 
Chicago Telephone Company.. 100 290 210 
Central Dist Prtg & Teleg Co of Pg. 100 148 150 
Empire & Bay States Telegraph Company 75 76 
Hudson River Telephone Company 100 120 125 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I) Telephone Company.. . 50 96 1 


Southern New England Telephone Company.. 100 
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ELECTRICAL SECURITIES. 


Closing Prices, Mon: Monday, Sept. 16. 
INDUSTRIAL AND MISCELLANEOUS STOCKS. 


Par Last Sale. 
Value. Hid Asked. 
Electro-Pneumatic Transit.................... 10 l4 1% 
Eddy Electric Manufacturing Company. 25 10 104 
Storey General Electric) ww 10 11 12 
Consolidated Car Heating...................... 100 55 58 
Standard Underground Cabl 100 218 220 
Pratt and Whitney, pref....................... 100 87 88 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 5s....... 1174 J & J 
do. do. do. gen. mtg.5S....... 1164 MXN 
Watervliet Turnpike X RR., Ist mtg. 68...... 125 MXN 
do. do. do. 2d. HE 68 124 MAN 
Troy City Railway Company, Ist 5s.. ess. 1163 
BROOKLYN 
Bkn. Heights, Ist mty........0......0.......... 1083 A&O 
B., Q. C. X Sub., Ist mtg... Vine ede esu Aa J X d 
do. Ist con mtg.. TROC 101 MAN 
Jamaica & Bknlstnt ge ee 105 JX J 
Sea Beach Ist mtg.......... VVV 86 MX S 
Bko Um EbISt- Dt: ke Gare bea eens Jol F&A 
Nassau Electric, cn ing ꝛJ— eee ee 98 JX J 
do. ICC ⁵ĩ²¹wm—A—TmA bie dee cd Ea en 114 ANO 
Atlantic Avenue Ist mtg.̃Ũi 108 AXO 
do. do. gen Mt... so cee eee cee cence TID A&O 
NEW YORK 
Bleecker St & Fult/n Fer'y RR, Ist mtg 78s 984 eee 
Cent P’k. N. & ER. RR, Ist cons mtg 4s...... 107 JAD 
Central Crosstown Rl, Ist mtg G ſ 125 MAN 
Coney Island & Brooklyn RR, Ist mtg 5s...... 101 JAJ 
D Dock, E bd'y & Bat’y R gen mtg 5s......... 117 J& D 
do. do. do. RR scrip 5 per cent. 102 F & A 
Eighth Av RR Co, cert indebt 6 per cent...... 208 F&A 
42d St, Man & St Nicholas AV Ist mtg 6s...... 1164 M&S 
do. do. 2d mtg inc 6s... 89 J&J 
Lex Ave X Pav Ferry RR, Ist mtg g 58.......... 124 M&S 
Metropolitan St Ry Co g mtg cl tr g 5s........ 120 FSA 
Second Ave Ry gen Cons mtg 58................ 120 MAN 
do. 1 15 s e LE J & J 
Steinway Ry (L. I | Ist mtg E VV⸗kx: 116 JX J 
South Ferry RR Co Ist mtg 5s. deariescducat eee OP 
Third Ave RR Ist mtg g UA RM RM NM XE ES J AN J 
Twenty-third Street Ry Ist mtg Gs .. I& J 
do. deb 58 „„ „ „ „„ „ V Wow e we eee 106 J AN J 
Union (Huckleberry) Ry Ist mtg S 113 F & A 
BROOKLYN. 
kings Co Elec LX I.. . e 200 2 & M 
do. rr exa c td 110 AXO 
do. do; ür hits decr 126 ANO 
Edison consol mtRN S 994 IA 
PHILADELPHIA. 
Baltimore Traction Ist 5s coup 1929 UU. Lun MXN 
do do col gold 5s 1900........ ..... 100 JAJ 
Bulfalo Railway con 5s reg coup 1931.... ...... 118 F&A 
Citizens of Ind Ist con gold 5s reg coup 1933.. 110 MAN 
Columbus St Railway lstcon gold 5scoup 1932. 100 1X J 
Continental Passenger 1st 6s coup 1909. . . . . ... NUR JX J 
Consolidated Traction of N. J. Ist gold 5s 1933. 1004 JX 
Crosstown (Col. O.) Ist gold 5s coup 1933... 1004 J xD 
Dayton O.) Traction lst gold 5s reg 1916...... 95 JX J 
Duquesne Traction Ist os reg coup 1930. 1173 JX J 
Electric-People's 4s trust ctfS reg 1945.......... 96 A X O 
Fairmount Park Transp 1st gold bs reg c 1912. M&S 
do do 2d gold 5s reg coup 1912. . M&S 
Germantown Passenger Ist 5s reg 1904.  ...... J xD 
Ilestonville 2d 6S coup 190— l 102 M&S 
do do con gold 5s reg coup 1924.. 120 MX N 
IIolmesburg, Tacony & Frank, Ist g 5s re 1925. 100 MAN 
Indianapolis St Railway gold 48 reg coup 1933.. 3 JX J 
New York & Queens County 58 11!46.......... us AX O 
People's Pass stock trust certificates reg 1943.. 1054 1*² X A 
Philadelphia Traction col tr 4s coup 1917. . . . .. 106 FAXA 
apid Railway Ist g os reg coup 1915.......... 105 MAS 
Reading Traction lst 6s reg coup 1933.......... 128 J NJ 
Reading X Womelsdorf 1st 5s coup 1925........ or JX J 
Rochester Railway con 5s reg coup 1930........ 110 ANXO 
Scranton & Carbondale Ist 6s reg coup 1923... 100 1X 4 
Scranton Railway Ist eon 5s reg coup 1932... 105 J Xx od 
Scranton Traction Ist 6s reg coup 1930.......... 117 XN 
United Railways ( Balto.) tr ctfs. 4s reg 1940... 96 IX J 
United Trac (l'itts.) gen mort 5s reg coup 1907. 1154 JX J 
United Traction i Reading: 5s coup 1926 103 X J 
West Philadelphia mort és reg 1906............ 111 AKO 
West Philadelphia 2d mort 5s coup 1926.......... TIS MAN 


NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 165,@16Kc.; Lake, 164 le.; 
casting, 1614, 1654 . 

Advices from London indicate that the inflow of gold from Europe is about 
to begin. 

The General Electric Company has declared the regular quarterly dividend of 
2 per cent. on the common stock, payable October 15. 

New York Manhattan Elevated stockholders will hold their annual meeting 
November 13; books close October 11 and reopen November 14. 

The Kensington Electric stock, giving the PhiladelpLia Electric Company 
practically complete ownership in the former company, has now been paid for. 

The American Hailways Company inspection party decided to double the 
capacity of the power house at Springfield, O., and to make extensions to the 
road. 

New York interests in the Chicago Union Traction Company say, with respect 
to the resumption of dividends, that the matter has not been taken up by the board 
of directors as yet. 

Directors of the United Traction and Electric Company of New Jersey have 
declared the usual quarterly dividend of 1 per cent., payable October 1; books 
closed September 17 and reopen October 2. 

In order to meet the competition of the street electrics the Boston and Albany 
Railroad Company has reduced its local rates from South Frariingham to Milford, 
12 miles, to 10 cents, the former rate being 27 cents. The electric fare is now 15 
cents between these points. 

The stockholders of the North and East River Railway Company, Fulton 
Strest Railroad Company, and the Thirty-fourth Street Cross-Town Railway 
Company, will hold their annual meetings in this city on October 1, and the Cen- 
tral Park, North and East River Railroad Company on October 15. 

The United Traction Company of Albany, N. Y.,did particularly well duriug 
July and August this year, the net profits of the two montis amounting to $61,425, 
Iu other words, the net returns of the company for the two-mid-summer months 
were equal to a dividend of nearly 1M per cent. on the company’s stock. 


The board of directors of the New Orleans City Railroad Company have agreed 
to accept the offer of H. H. Pearson, Jr., acting for Brown & Co. of Philadelphia, 
and representing Philadelphia capitalists, for the leaze or purchase of their lines, 
thirteen in number, and torecommend the stockholders to accept the offer. 


An officer of the Electric Storage Buttery Company is authority for the 
statement that the business for the first half of the current year has exceeded the 
same period of 1900 and the dividends are being more than earned. Dividends 
were commenced last December, and the next quarterly dividend will be payable 
about October 1. 


J. M. Thomas, president of the Telephone, Telegraph and Cable Company of 
America, says that 245,000 shares of the outstanding capital stock have been de- 
posited with the City Trust Company of New York in accordance with the offer of 
C. W. Morse. The deposit represents over $2,000,000, more than suflicient to put the 
terms of Mr. Morse’s offer in effectual operation. 


The joint agreement of consolidation made on September 9 between the Golden's 
Bridge Electric Railway Company, of Westchester County, New York, and the 
Danbury and Golden's Bridge Street. Railway Company, of Danbury, Fairfield 
County, Connecticut, was filed with the Secretary of State at Albany on Monday. 
When constructed the lines of the consolidated company shall form a continuous 
railroad froma point near the New York, New Haven & Hartford Railroad, on 
W hite street, in Danbury, to Golden's Bridge, on the Harlem Railroad, in Lewis- 
boro, Westchester County, by means of the Danbury and Golden's Bridge road. 
The capital is $500,000. 

According tothe annual report of the Metropolitan Street Railway Company 
of New York for the year ended June 30, 1901, furnished to the Railroad Commis- 
sioners at Albany Saturday, the gross earnings were 814, 003, 781.92, against $13,- 
785,083.94 in the year ended June 30, 1900, and the operating expenses were $6,755,- 
130.94 and $6,631,253.66 respectively. The net income was $3,431,507.39 in 1901 and 
$5,560, 159.54 in 1900. Dividends were declared of $2,303,202.25, against $3,145,591 
in the previous year, leaving a surplus over dividends of $38,505.14 in 1001 and $214,- 
265.54 in 1900. Full effect of the economies resulting from the conversion from 
cable to electric traction will only becoine apparent during the current year. This 
alteration accounts for the increased cost of operation. During the last half of 
the year covered by the report dividends were paid on $52,000,000, instead of $45,- 
000,000, as formerly. 

A committee, consisting of George W. Young, John Crosby, James Timpson, 
W. H. Hollister and J. H. Lane have prepared a plan for the reorganization of 
the Washington (D. C.) Traction Company. It provides for a foreclosure of the 
first collateral trust mortgage and a transfer of the property to anew company or 
to the Washington and Great Falls Electric Company. It is provided that the 
successor company shall authorize the issue of $17,000,000 fifty-year mortgage 4 
per cent. gold bonds and $6,500,000 common stock. Assenting security-holders 
will receive for each $1,000 bond $550 new 4s, $550 new preferred, $200 new com- 
mon; for each $100 share of stock on payment of $9, $U new preferred stock, $30 
new common stock An agreement has been made by which $672,000 in bonds of 
the new company are to be purchased by a syndicate, depositing bondholdersto be 
allowed to participate in such purchase at the same rate, viz., upon payment of 
£50 for each bond deposited the depositing bondholder will receive $50 in bonds 
and $25 in common stock of the new conipany. 
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NEW YORK, SEPTEMBER 25, 1901. 


EDITORIAL NOTES. 


After prolonged delibera- 


Underground tions, doubtless some- 
Electric Lines what delayed because of 
of London. the troubles which have 


arisen on the Central 
London Railway through vibration, the con- 
tract for the electrical equipment of the Great 
Northern & City Railway of London bas been 
settled. It has gone to the British Thomson- 
Houston Company, but the figure is not stated. 
Originally it was intended to employ electric 
locomotives larger than those used on the 
Central London, but subsequent events have 
naturally led to drastic alterations in those 
plans. The British Thomson-IIouston ‘train 
control system " will be adopted entirely, and 
this for the first time onanelectric linein that 
country. A three minute service will be main- 
tained on this seven-mile line, the journey 
from localities known as Finsbury Park to 


. Moorgate street occupying 134 minutes. Each 


train is to weigb about 200 tons. In this con- 
nection it is interesting to note that the elec- 
tric locomotive which is being experimented 
with on the Central London Railway only 
weighs 31 tons as compared with 42 tons, 
which is the weight of those now running. A 
multiple unit train is also running as an ex- 
periment. 

The Great Northern & City will have a third 
rail of 80 lbs. Channel section. Copper plastic 
bonds, also double petticoat porcelain insula- 
tors to support the rails are specified. The 
collector rails of botb tracks will be intercon- 


nected at intervals, and an automatic circuit 


breaker in each circuit will enable either rail 


to be isolated from the other when required. 


The power station equipment will comprise 


four 1875 rnp. engines (vertical cross compound 


condensing) running at 100 revs. per minute. 
An 800 kw. railway generator (14 poles, 100 
revs.) will be mounted on the main crank-shaft 
between the engines. Smaller auxiliary sets of 
50 kw. capacity at 400 revs. will supply light 
and power for the stations and repair tools at 
night. Four surface condensers, Hunt gravity 
bucket coal conveying plant, a 30-ton three- 
motor electric traveler, and a 16-panel main 
switchboard with magnetic blow out circuit 
breakers, and instruments, are features of the 
undertaking. There will be 36 motor cars. 
Each will be mounted on two four-wheel 


bricks: each carrying one Thomson-Houston 
G. E. 66 geared motor. Each car will have four 
collector shoes, and Christensen brake equips 
ment. 

In regard to the electrification of the Metro- 
politan and District lines a joint meeting of 
all parties concerned was held at the Board of 
Trade on August 29, Messrs. Yerkes and 
Perks were present, and Mr. Blathy appeared 
on behalf of the Ganz system which Mr. Yerkes 
has been to Buda Pesth to investigate. Little 
is known by the public as to what transpirca, 
but it is hinted that one of the parties is even 
now unable to make up its mind as to the 
electrical system which should be adopted. 


+ K & 
A number of circum- 


Proposed stances have recently di- 
Water Power rected the attention of 
Developments France more than ever 
in the Alps before to the utilization 


of water power for 
driving machinery. The country is said to 
have bcen suffering from the coal crisis, 
which a year ago caused a serious advance in 
the price of this fuel, and while steam coal 
was becomirg more expensive the need for it 
was greater than ever, owing to activityin the 
metallurgic industries and in railroad build- 
ing. France iscompelled to buy large quanti- 
ties of coal on account of her insufficient home 
supply. One of the foremost questions now 
before the country is the substitution of water 
power in the Alps for a good deal of the coal 
now consumed in French factories. 

The Alpine region of France is about as 
large as that of Switzerland, Lombardy and 
Piedmont together. This fact is not widely 
recognized. The mountains of southeastern 
France on the whole are by no means 80 im- 
posing as the Swiss and Italian Alps, but they 
cover more ground. The population of 
France's Alpine districts is much less than 
that of the neighboring mountain regions, and 
this is one of the reasons why Switzerland and 
Italy have far surpassed France in the utiliza- 
tion of mountain streams for power purposes. 

The Annales de Géographie announced not 
long ago that thereare now in the French 
Alps forty-eight factorles whose power is elec- 
trically supplied to them from mountain 
streams. These factories have 250,000 horse 
power brought to them by electricity gener- 
ated from water power. Engineers estimate 
that at least 3,000,000 horse power is now run- 
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ning to waste among the streams of the Alps 
which might be harnessed in the service of 
many industries and thus reduce the importa- 
tion of coal. 

France takes high rank in the production of 
electrical machinery and thus may supply ber 
own appliances for the transmission of water 
power. Several important projects are now 
under way. Work is in progress for the devel- 
opment of 10,000 horse power near Bellegarde. 
A French engineer named Souleyre proposes 
to transform the lower Rhone into a ''gigantic 
hydraulic stairway’? by which industry and 
agriculture will largely profit. A committee 
of engineers appointed by the Minister of 
Public Works and Agriculture is studying the 
project witb a view to deciding upon its feasi- 
bility. 


R 3 ** 


Some statistics are at 
hand as to the cost of 
lighting the principal 
cities of the United 
States, which are ex- 
tremely interesting. Chicago spends $600,C00 
a year in street lighting; Boston, 8650, 000; Cin- 
cinnati, $425,000; Baltimore, $350,000; San 
Francisco, $245,000; Providence, $250,000; New 
Orleans, $230,000; Cleveland, $325,000, and 
Washington, a city of long distances, low 
houses and wide streets, $235,000. New York 
will expend for street lighting in 1901 82, 745, 
000 for gas and electricity. Of this total Man- 
hattan uses £960,000; Brooklyn, $950,000; the 
Bronx, $350,000; Queens, $355,000, and Rich- 
mond, $130,000. 

By comparison with the expenditures of otber 
American cities for illumination, says a daily 
paper, New York’s annual payment may seem 
to be abnormally high, but there are various 
reasons why the cost of public lighting should 
be proportionately much larger here than else- 
where. New York basa larger water front than 
any other American city. While other cities 
have usually one public market, New York has 
a dozen, and the eight included within the bor- 
ough of Manbattan use on an average 5,000,000 
cubic feet of gas in a year. Many other Ameri- 
can cities rent the premises they require for 
public departments, whereas New York owns 
most of her public buildings, and the yas 
bilis, which in some instances are met by 
private individuals, are in most cases here paid 
directly from tbe appropriation, which, while 
nominally for street lighting, actually includes 
all formsof illumination for which the city is 
responsible. 

New York has in all nearly 60,000 lamps, gas 
and electric. There are 30,000 in New York 
and the Bronx, of which 24,286 are gas lamps, 
4,938 electric, and the others naphtha lamps. 
Brooklyn has 11,015 gas lamps and 4,603 electric 
lamps. Queens borough, the most extensive 
division of New York to be lighted, has 3,839 
gas lamps and 2,106 electric lamps. Richmond, 
the most progressive of the boroughs of New 
York in this particular, has all electric lights— 
no gas. Of these, 2,883 are incandescent lamps 
and 382 are arc light. There are, moreover, 
100 oil lamps in use in the borough of Rich- 
mond. 

The extent of the territory to be covered 
and the peculiar conditions existing in New 
York explain to a great extent the reasons for 
80 large an appropriation for illumination, 
nearly 3 per cent, of the entire budget of the 
city, which is $100,090.000 for next year. 


Some Statistics 
as to the Cost of 
City Lighting. 


ELECTRICITY. - 


The Treasury Depart- 


The Export of ment has instructed the 
Electrical collector of customs at 
Apparatus New York to allow, on 


from New York. the exportation of cer- 
tain electrical apparatus, 
such as generators, motors, alternators, com- 
mutators, armatures and rheostats, in the 
manufacture of which no other than imported 
unmanufactured or rough-trimmed mica has 
been used for insulating purposes; also on the 
exportation of mica manufactured into sheets, 
plates or other forms, wholly from the same 
description of imported mica, for use in foreign 
countries as electrical supplies, a drawback 
equal in amount to the duty paid on such im- 
ported material used, less the legal deduction 
of 1 per cent. 

The drawback entry must show, separately, 
the marks and numbers of the shipping pack- 
ages, the name of the apparatus contained 
therein, the name, location, form and dimen- 
sions of each mica part, the number of such 
parts in each apparatus, the total weight of 
mica appearing therein, the percentage to be 
added thereto to compensate for loss in manu- 
facture, and the total weight of mica in con- 
dition as imported consumed in the manufac- 
ture. 

When mica manufactured into sheets, 
plates, or other forms is exported, the entry 
must show, in addition to the marks and num- 
bers of the packages, the gross and net weight 
of the same, which must also be marked or 
stenciled on the outside of each package. 

The said entry must further show, in addi- 
tion to the usual averments, that the several 
mica parts or forms of electrical supplies de- 
scribed therein were manufactured of material 
and in the manner set forth in the manufac- 
turer’s sworn statement. 

In liquidation the quantity of micain con- 
dition as imported, which may be taken as a 
basis for allowance of drawback, may equal the 
quantity declared in the drawback entry, of- 
ficially verified, but in no case shall the al- 
lowance exceed 1 pound for every 10 cubic 
inches of mica consumed in the manufacture, 
nor shall the percentages to be added to the 
weight of the exported mica, or mica parts, 
to compensate for waste incurred in the manu- 
facturing processes. 

Samples of the different forms of mica may 
be taken, or sworn sampies of the same and of 
the mica parts appearing in the exported ap- 
paratus, may be furnished, as ordered by the 
collector, for such determinations as may be 
considered requisite, 

— — 2— — 


A SHORT note in“ La Genie Civile” of Paris 
describes a machine for increasing the propor- 
tion of oxygen in the air before using it in fur- 
naces. The machine is said to be due to M. 
Mazza, an Italian engineer, and is merely a 
centrifugal separator. On passing air into 
this centrifuga) machine, the oxygen mole- 
cules, being heavier than the nitrogen ones, 
tend, it is stated, to concentrate at tlie periph- 
ery of the machine, and on drawing off the 
air at this surface it is found to be considera- 
bly richer in oxygen than normal air. In fact. 
the oxygen contents can, it is said, be readily 
brought up to 26 per cent. of the total 
(weight?). Common air, it will be remembered. 
contains but 23.2 parts by welght of oxygen. 
The centrifugal machine used acts at the same 
time as a blowing fan, the enriched air being 
delivered under a slight pressure, whilst the 
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impoverished air is drawn off continuously 
from near the center of the machine. About 
two horse-power are needed, it is stated, to 
operate a separator capable of delivering 
18,000 cubic feet of enriched air per hour. 
This enriched air has been used for supplying 
the furnaces of a boiler, and has led, it is 
stated, to an increase of water evaporated per 
lbs. of coal from 9.5 lbs. with natural draught 
to over 12 lbs. with the Mazza apparatus, 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

THE Old Time Telegraphers have selected 
Salt Lake City, Utah, for their meeting piace 
for 1902. 


— 22 — 

SWEDEN is likely soon to supplant steam 
with electricity as a motive power for the rail- 
roads of the country. Electricity will be 
generated by the numerous waterfalls and cas- 
cades which abound there. 

— 2 — 

-\ CERTAIN Well-known electrical manufac- 
turing concern in this country is said to have 
adopted a most effective method of stamping 
out anarchy. The plan is to discharge from 
employment every man who speaks dispara- 
gingly of the late President McKinley and bis 
assassination and every employe who bas anar- 
chistic ideas. The business men think that 
when the daily bread is taken from these 
creatures they may ultimately reform to de- 
cent, law-abiding citizens. 

— 22 — — 


YEIGE NAKAJIMA, chief engineer of the city 
of Tokio, Japan, bas lately been in Cincinnati. 
O., to study the double trolley system and the 
electrolysis of water and gas mains, and was 
well satistied with the knowledge gained from 
Statistics and photographs. 

— 4 diii — 

IN an experiment in canal towing about to 
be tried in London the canal barges will be 
drawn by an electrically propelled vehicle using 
the tow path and fed by an overhead trolley 
also. 

— p — 

UNDER a recent decision of the Swiss cus- 
toms department incandescent lamps for elec- 
tric lighting are dutiable at 84.825 per 100 
kilogs. The following are to be included under 
the heading electric lamps’’ subject to duty 
at the rate of Fl. 158 per 100 kilogs. Arc lamps 
with or without lamp holders: glass globes for 
arc lamps; commutators of all kinds; cut outs, 
mounted on stone, slate or porcelain; resist- 
ances for arc lamps with or without regulating 
appliances; hand or automatic regulators; tit- 
tings for incandescent lamps; current record- 
ers; current direction indicators, etc. 

— — —— 


IN a recent patent, Mr. B. G. Lamme takes 
up the subject of armature winding for alter- 
nating current generators. The object is to 
provide a generator which shall have certain 
advantages over those heretofore designed and 
employed in similar relations. Among such 
advantages, comments the ‘Electrical Engi- 
neer " London, are the utilization of an arma- 
ture with a large number of slots and a small 
number or conductors per circuit: one which 
may have as many circuits in parallel as de- 
sired without regard to tbe number of field- 
magnet poles; one in which each circuit is 
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uniformly distributed entirely around the 
armature periphery; one in which the coils are 
80 constructed and arranged that in case of 
accident to any winding the remaining wind- 
ings will be uniformly distributed, and may 
therefore be used satisfactorily; one in which 
the windings may be used independently for 
separate circuits if desired; one in which part 
of the windings may be reversed when the 
number of circuits is an odd number, so as to 
provide a symmetrical arrangement, and one 


in which the difference of potential between . 


adjacent end conductors is less than that be- 

tween the end conductors of any one of the 

windings that are nearest to each other. 
— 2 — 


A PARIS dispatch to the N. Y. Herald“ says 
the Academy of Sclences has heard a report on 
a telegraphic invention recently made by M. 
Mercadier, of l'Ecole Polytechnique. It com- 
bines a multiple with the Baudot apparatus, 
so as to enable sixteen operators to work 
simultaneously on the same circuit. 

— , — —— 

CHARLES T. YERKES’ determination to 
charge a uniform fare of five cents on the 
London underground railroad, instead of fares 
from a shilling downward, working the road on 
American principles, will be thought, London 
" Engineering” says, absolute nonsense by 
nearly every English railroad man. “If the 
road is expected to pay, Mr. Yerkes," the paper 
gays, will give Englishmen an object-lesson 
in three principles—rapid transit, cheap fares 


and frequent services." 
— 2-945 — 


A REPRESENTATIVE of the Marconi wireless 
telegraphy system bas arrived at St. John’s, 
N. F., to open a station on Cape Race. He 
hopes from the general outline of the land to 
send messages 160 miles tosea. This will be 
the first station operated in the colony of New- 


foundland. 
oon p i — — 


RELIEF from the discomforts of the New 
York Central tunnel is at last assured, and if 
promises made last week to the board of health 
are kept, plans for admitting light and air into 
the Park avenue dungeon will be flled within a 
fortnight. Abatement of the smoke nuisance 
will be accomplished by increasing the number 
and size of the street openings and by tearing 
down the walls which separate the side tunnels 
from the middle section. Eventually elec- 
tricity will be substituted for steam as the 
motive power of suburban passenger trains. 

— 2 — 


AN ingenious time-saving appliance for trans- 
shipping malls and baggage In connection with 
the cross Cbannel service has been brought 
into operation at Dover, says Electricity,“ 
London. The appliance is in the form of an 
endless traveling platform, and is worked by 
electricity. It brings packages of any weight 
ashore at the rate of 1 in 15 seconds. Some of 
the packages unloaded recently weighed 7 
cwt., and required four men to lift them, but 
they were brought ashore as easily as a hand- 
bag. The trans-shipment was performed in 
less than half the usual time. 

— ii die —  — 


THE Big Consolidated Railway Company of 
Cleveland, O, has recently installed a storage 
battery inits Cedar avenue power-bouse, wbich 
is at work absorbing any surplus current which 
may be generated and not be needed for im- 
mediate consumption. With the storage bat- 
tery in operation waste of current is impossible, 
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for by its use every surplus bit of current is 
captured and stored away until a breakdown 
of an engine or a sudden increase in traffic de- 
mands its release. Enough power can be stored 
in the new battery to run the entire Big Con- 
solidated system for several hours, and as it 
would take quite a serious accident to derange 
the system for that length of time, a tie up of 
the lines 18 practically impossible. 

AN ingenious device which measures the 
actual time a telephone has been in use, so 
that the company may charge the subscriber 
only for the actual] service he bas had, is.the 
subject of a patent lately granted to Mr. 
Thomas Baret, of Sydney, New South Wales, 
according to the London ‘‘Electrical Engi- 
neer." The idea is that a subscriber who has 
but little use for his telepLone will not be com- 
pelled to pay the same as one whose instru- 
ment is in fairly constant use. To this end 
the lever switch of the telephone is connected 
with the clock or other mechanism, which 
shall be inoperative when the telephone is not 


in use; but as soon as the receiver is lifted 


from the hook the clockwork shall commence 
to operate, and will thus register the extent of 
time that the instrument has been working. 
The apparatus is so arranged that the up-and- 


down movement of the lever switch shall wind 


up the clockwork, and thus the operation will 
be almost entirely automatic. A dial is pro- 
vided for indicating the length of time the 
telephone has been in use. 


Moa — —— — 


Resolutions by Electrical Exhibitors. 


The Electricity Building exhibitors at the 
Pan-American; have adopted the following 
memorial upon the death of President McKin- 
ley: 

Whereas, William McKinley, our beloved and uni- 
versally respected President, has been removed from 
our midst by the hands of an assassin; therefore be it 

Resolved, That we, tha representatives of the Pan- 
American electrical exhibitors, do hereby signify our 
great sorrow at the loss of the manso eminent as a 
Statesman, soldier and scholar; 

Resolved, That William McKinley shall ever stand in 
our memory as an example of the highest type of a 
Christian gentleman andas an upright and unimpeach- 
able President of the United States. 

Resolved, That our earnest and heartfelt sympathy 
beextended to Mrs. McKinley in her loss of & true and 
loving husband. 

Resolved, That these resolutions be forwarded to the 
Associated Press of the United States and entered upon 
the minutes of our meeting of September 17, 1901. 


English Electricians Cable Condolence. 


Secretary Pope of the American Institute of 
Electrical Engineers has received the follow- 
ing cablegram from the President of the Insti- 
tution of Electrical Engineers of Great Britain: 

London, Sept. 19, 1901. 
President; American Institute of Electrical Engineers. 

Members Institution Electrical Engineers, London, 
tender sympathy for yourselves and American Nation 
in sad death of President McKinley. 

(Signed) LANGDON, President. 
— ie 
Proposals Invited. 


Sealed proposals are being invited until Oc- 
tober 16 for furnishing and installing electric 
elevators in the new building for the Govern- 
ment Printing Office, Washington, D.C. 
Drawings and blank forms of proposal will be 
furnished intending bidders upon application 
to Capt. John S. Sewell, United States Engi- 
neers’ Office, Washington, D. C. 


MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—VI. 


BY W. H. WAKEMAN. 


A8 long as the fly balls on the governor ofa 
Corliss engine revolve in a given planeit is 
possible to vary the speed of the engine by 
changing the length of the small rods which 
connect the governor to the tripping device, 
which indicates where the cut off shall take 
place. It is not advisable to do this, however 
because there is danger of making theshortest 


‘cut off that can be obtained with the new ad- 


justment, so long that if all of the load was 
suddenly thrown off by the breaking of the 
main belt, or throwing all of the switches out 
on an electric circuit, the engine would ‘‘run 
away" even with the balls in their highest po- 
sition. If the length of these small rods is 
changed for any purpose whatever, theengine 
should be tested by getting up the highest 
allowable boiler pressure, throwing off all of 
the load and noting the effect. 

If the speed is greater tban it is with an 
ordinary load the cause of it should be found 
and removed. Sometimes the collar above the 
center weight on a governor is set too low, in 
which case it should be moved enough toallow 
a cut off that will prevent racing. It is dan- 
gerous to omit this test. 

A young man secured a position as assistant 
engineer in an electric station. The manager 
asked the chief engineer if the engines could 
be speeded up three or four revolutions per 
minute without changing the governor pulleys, 
and was informed that it could not be done. 
During the absence of the chief the manager 
asked the assistant the same question and was 
informed that it could be done, and that he 
could do it. He proceeded to change the 
governor rods so as to give a longer point of 
cut off, and as the governor could not shorten 
it as before, he gained three revolutions. 
When the matter was reported to the chief 
engineer he discharged the assistant, and in 
my opinion he did just right. 

My reasons for this opinion are as follows: 
On general principles an assistant engineer 
should run the machinery placed in his charge 
during his shift, but not make any changes in 
it while the chief is absent, as said chief is re- 
sponsible for the whole plant. 

In this case the assistant not only violated 
tbe above principle, but made a change that 
was decidedly dangerous, for if all of the load 
had been suddenly thrown off, the governor 
could not have controlled the speed. This 
defect would have been charged to tbe chief 
and not to the assistant, therefore only those 
assistants who know their place are entitled 
to work in such plants. 

Our boiler glass gauges, as well as those on 
our lubricators frequently become so foul that 
their usefulness is much impaired, if not en- 
tirely destroyed, and unless great care js ex- 
ercised when cleaning them they are broken. 
An iron rod should not be used to push a piece 
of waste through one of these glasses, as it is 
usually broken by such means, but if a piece of 
wood is used there is much less danger of 
breaking the glass. If the sigbt feed glass on 
a lubricator is filled with glycerine instead 
of water it will be much easier to keep it 
clean. 

Some time ago I saw a lubricator that had 
evidently caused the engineer some trouble, 
for he had given up trying to use a glass gauge 


176 


, ELECTRICITY. 


on it, and had puta piece of gas pipe in its 
place. By opening the regulator valvea cer- 
tain distance, he claimed to be able to regu- 
late the feed just right, but such devices are 
not recommended. 

Much time has been spent in attempts to 
demonstrate that if the pipe connections be- 


tween a steam engine indicator and the cylin- 


der to which it is attached are not straight and 
short, the resulting diagrams will not be re- 
liable, but all of the engineers are not yet con- 
vinced, for some of them are satisfied to have 
two or three ells and several feet of pipe in 
use for tbis purpose. | 

If the pipes are of ample size and the speed 
of piston slow, it makes little difference, but 
slow traveling pistons are the exception rather 
than the rule at the present time. I made 
several experiments on the cylinder of one 
whose piston traveled 348 feet per minute, and 
here the usual connection by means of a side 
pipe with tbree way cock at the center, gave 
thesame results as when the indicator was at- 
tached directly to the cylinder without even 
an ell between them. At another time I made 
a test on the same kind of an engine running 
450 feet per minute, with two extra ells in the 
pipe connection. It showed that the valves 
were late and that there was but very little 
compression. When the indicator was at- 
tached close to the cylinder the diagram 
showed that no improvement could be made 
by changing the valves. Had they been 
changed so as to show a perfect diagram with 
the first connection used, they would in reality 
been far from right. 

This demonstrates that itis always safe to 
attach an indicator directly to a steam cylin- 
der without even an ell between them. 

Great care should be taken when indicating 
an engine to have the reducing motion so ar- 
ranged that the irregular motion of the cross 
head shall be accurately transmitted to the 
indicator. 

It would take some space to explain mis- 
takes that have been made along this line, but 
every one of them show lack of adue consid- 
eration of the subject from a mecbanical 
poin of view. For illustration I might men- 
tion the case of a young engineer who attached 
his indicator and reducing wheel to his en- 
gine in the usual way, then carried the cord 
directly to the cross head without making any 
provision for a parallel motion of the cord, as 
it was about 8 inches nearer the piston rod at 
the cross head than it was at the indicator, 
the result of which was that the diagrams 
taken were not correct and the guide for the 
cord was cut in two in a short time by excess- 
ive friction. 

Asarule when a steam fitter pipes up an en- 
gine for heating with exhaust steam, he puts 
a tee in the exhaust pipe with a back pres- 
sure valve aboveit. A branch pipe is screwed 
into the tee, followed by a valve that requires 
many turns of the wheelto open it. In one 
place I bad a valve that required 31 turns to 
open or shut it. 

How much better it isto puta cross valve 
in place of the tee, then screw the pipe into 
the valve. Such a valve usually requires 
about four turns of a wheel to open or shut it, 
making a convenient and neat 
ment. 

One of the worst cases of a heating crank 
pin that I ever knew of was cured by setting 
the valves. Since then it has been my plan to 
look for the cause of beating crank pius at the 


arrange- 


opposite end of the machine, where it is often 
found. i: 

Much remains to be learned by even the 
best informed engineers among us, therefore 
instead of being contented with our present 
attainments we should be constantly watching 
forsome new kink or wrinkle that will be a 
help in our every day practice. 

Whenan engineer becomes disgusted with 
his situation, and finds that he cannot change 
the obnoxious conditions, he will either be- 
come discouraged, neglect his work and so 
lose his place 2nd take a worse one, or else he 
will make strong efforts to tit himself for a bet- 
ter one and then secure it somewhere. ‘The 
latter plan requires more moral courage and 
strength of character, but is much the better 
to be adopted. : 

The old fashioned way of grinding in a brass 
globe valve isa slow and tedious process, there- 
fore it Seems much easier to allowit to leak 
steam than it is to repair it. Managers of 
steam plants that are titted with this kind of 
valves will do well to adopt more improved 
methods for doing this disagreeable work, as 
it will provea paving investment. 

A valve seating machine of some kind will 
Soon pay for itself where many valves are in 
use. Wherevera plant is fitted with valves 
from which the disks can be removed and 
others substituted at short notice, the en- 
gineer should always have a supply of these 
disks on hand for instant use. In some places 
the manager will get a few when told that 
they are wanted at once, but never will buy an 
extra one if he can help it. 

Under such conditions engineers will post- 
pone repairs as long as possible (for which 
they cannot be blamed), and this means that 
while they are waiting the owners are paying 
for steam wasted, ete. An evenly balanced 
consideration of this subject will convince any- 
body interested that it paysto supply such 
articles promptly. 

If aleaky valve is located on the end of a 
pipe it is an easy matter to screw ina plug to 
stop it as a temporary relief. 'The only objec- 
tionis that it frequently becomes a perma- 
nent fixture, and such makeshifts are a dis- 
grace to any plant wliere tliey are found per- 
manently. 

Some engineers wipe their engines as soon 
as the run is finished, while others wait until 
just before another is started. If located in 
a mill or factory the engine is shut down at 
night and started the next morning by the 
same man. This leaves it optional with him 
to clean it up at night or in the morning. 

Where a small station is run from J or 5 
o’clock in the afternoon until early the next 
morning, the engineer has the same chance 
for choosing the time for cleaning. Asa rule 
the engines that are cleaned as soon as the 
run is finished look the best because the oil 
and dust comes off easier then than they do 
after standing several hours. 

A dirty, noisy engine does not speak well 
for the engineer in charge, but on the con- 
trary it gives him a bad reputation, therefore 
he should give the matter all due attention. 
It is perfectly safe to say that a man who is 
contented to run an engine that shows by its 
general condition a lack of proper care so far 
as outward appearances are concerned, will 
not be as thorough about caring for the parts 
which are not s» readily seen as he should be. 
There may be exceptions to this general rule 
but if so they are few and far between. 


willing to keep his machinery in good repair 
on both sides, namely, inside and outside, he 
should be paid a fair salaryand kept at work. 
There is always somebody ready to take his 
situation at less wages, but in a majority of 
cases the owners of valuable machinery are 
too wise to make the doubtful experiment of 
changing engineers for such a consideration, 
especially if they. are furnishing electric lights 
to the public, but occasionally a manager can 
be found who is foolish enough to do it. 

The result of my observation is that if the 
new man is not competent he is not wanted, 
and if he is he soon wants his wages raised. 
These points should be taken into considera- 
tion before the change is made, for it is quite 
possible tbat the man who is offering to work 
at a low price will prove to be very costly in 
the end. i 

Thisis due to the fact that an engineer who 
is competent and contented can save his em- 
ployer money in many ways, of which the in- 
competent Knows nothing. 

The mean effective pressure and the average 
pressure shown by an indicator diagram are 
never the same, and never can be except in 
the case of a condensing enginein the exhaust 
pipe of which there is a perfect vacuum, and 
that has never been attained. Itis doubtful 
if it would pay to run an engine under such 
conditions, for the same reason that it does 
not pay to run a non-condensing automatic en- 
gine with a very short cut off. 


— e —————— 


THE EVOLUTION OF EXPOSITION 
LIGHTING.* 


BY LUTHER STIERINGER, 


The incandescent light has now disclosed its 
adaptability beyond any other light for exposi- 
tion purposes. This broad statement is 
justified by the results finally attained at the 
present Pan-.\merican Exposition. 

The writer, having been identified with the 
first gas and electrically lighted expositions 
open at night, and most all of the prominent 
ones to date, either as designer and construc- 
tor, or as consulting engineer, has accumulated 
a complete library and data on this subject, 
from which the following is reviewed: 

'Tbe history of the evolution of exposition 
lighting is a history of the many vagaries of 
practice that have finally led up to the use of 
the incandescent lamp as exemplitied at the 
'Trans-Mississippi and International Exposition 
in 1898, at Omaha, and on a larger scale at the 
Pan- American Exposition of to-day. It may 
not be amiss to briefly refer to the decorative 
illumination which antedates the time when 
electricity made the extensive illumination of 
large expositions possible. 

'T he first festive illumination was practiced 
by the Chinese, who inclosed lights with fancy 
paper shades or lanterns. Architectural accen- 
tuation or outlining for festive occasions was 
originally done by candles or lanterns placed 
on window-sills or on the interior of windows. 
Candles were followed by gas jets placed close 
together to reignite when extinguished by air 
currents, or protected by colored globes. Tea 
store lighting in vertical lines by gas with 
inclosing glass globes (mostly in color; and also 
accentuation, festooniug and outlining, suc- 


*Paper read at the !;th Annual Convention of the Asso- 
ciation of Edison Illumiuating Companies, Bullalo, N. Y. 
Sept. 10, 1901, 
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ceeded the early illuminations by candles and 


lanterns. 

One of the first building exteriors to be dec- 
oratively lighted was the Turkish Pavilion at 
Manhattan Beach, L. I., im 1881, there being 
in use about 200 small gas jets inclosed in 
colored globes for the double purpose of pro- 
tecting the jets against air currents, and also 
for the effect produced. The jets were electri- 
cally ignited. The lights were placed on the 
ribs of the dome of the pavilion about one foot 
apart. This pavilion had been at the Centen- 
nial Exposition in 1876, and was re-erected at 
Manhattan Beach in 1880. The first decora- 
ative outdoor electric illumination was on 
Elbridge T. Gerry’s yacht “ Electra in 1883, 
which had 200 incandescent lamps hung in 
festoons between the masts, bowsprit and taff- 
rail, outlining the upper rigging. These were 
placed about two feet apart, making a pleasing 
effect, and of a form now often seen on an 
elaborate scale on naval and marine festive 
occasions. The Paris Electrical Exposition of 
1881 had electric lighting, principally by ares 
and confined to the lighting of tbe building 
interior and several large incandescent lamp 
exhibits. In the United States the notable 
expositions about that period were two at 
Boston, one of which, the Mechanics’ Fair, bad 
1,200 incandescent lights; for that period the 
largest plant in the world. 

This was interior lighting. Following this, 
there was nothing of moment until the Vienna 
Exposition in 1883, which had mixed lighting. 
This same year a comprehensive electric light 
plant for an exposition was made by the instal- 
lation at the Southern Exposition at Louisville, 
Kentucky, of 7,000 16 cp. incandescent lamps. 
'The floor space lighted was 14 acres. 'l'his was 
the first exposition entirely lighted by incan- 
descent light, and also the first to gradually 
bring the light up from nothing to full candle- 
power. This lighting was so satisfactory that 
it was re-installed in 1884; another exposition 
being held that year. It may be appreciated 
that in this instance there were 14 generators, 
running in parallel, serving 19 feeders. All 
the heavier lines were of bare copper. 

In 1884, the Electrical Exposition under the 
auspices of the Franklin Institute took place 
at Philadelphia. At this exposition the com- 


mercial rivalry between competing companies 


led to a mixture of light that bordered on ex- 
cessive display with one exception, wbich was 
the Pennsylvania Railroad station, which was 
lighted from the exposition by incandescent 
lights of 16 candle-power on a commercial 
basis to demonstrate the sufficiency and econ- 
omy of incandescent illumination. Various 
expositions about this time, such as Cincin- 
nati, Milwaukee and others, had partial elec- 
tric light illumination, principally for arb 
galleries. In 1884 the St. Louis Exposition was 
completed as a permanent annual exposition 
which has been kept up until the present. Its 
floor space is some five or more acres, and it 
contains a theater and one of the largest music 
halls in tbis country. 'l'he only electric com- 
pany willing to undertake the lighting of this 
large building, proposed to do it with the 
incandescent lamp. It was awarded the con- 
tract for the entire building, requiring over 
5.000 lamps. This is a notable installation 
from the fact that it was the first to have knife 
switches introduced. Many of these original 
switches are still in use. ‘This was the first to 
have the wiring system of control and distri- 
bution, known familiarly and in use the world 
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over—the cabinet System. ‘The feeder lines 
were bare copper placed in capped moulding,— 
the wire coverers at that time being unable to 
cover heavy copper. This installation was 
until quite recently still intact. In a measure 
none of these expositions could be considered 
of magnitude. The World's Industrial and 
Cotton Exposition of New Orleans, in 1884 and 
1885, continued the pace set by the Louisville 
Exposition by lighting all the interiors for 
visitors at night. and as much of the grounds 
as required for traffic. This being an Interna- 
tional Exposition comprised many buildings, 
one of which (the largest yet erected) covered 
34 acres, another 18 and in all 61 acres under 
cover, or the same (floor space as the Centennial 
of 1876. This lighting was under contract 
under two systems, one of arc for general illu- 
mination, the other by 20,000 16 cp. incandes- 
cents placed in the most desirable sections, 
such as the mammoth music hall and art 
galleries. At this exposition the lights were 
under control fromzero to full candle power as 
they were at Louisville in 1883. Nothing in 
the way of expositions demanding extensive 
illumination took place from this until the 
Paris Exposition of 1899, This being an exten- 
sive international exposition, demanded the 
careful consideration of the expediency of illu- 
minating all the building interiors. It was 
finally decided, owing to the great cost and 
uncertainty of securing Service at that time, 
and the chief hazard, to light up only one-fifth 
of the buildings and closing the rest at night, 
the large Machinery Hall or Main Building 
being the only one of the main buildings light- 
ed. This was due largely to the electrical 
apparatus in operation in that building, and 
the local display of light. The ground light- 
ing was principally done with gas, especially 
the decorative lighting. A few Jablochkolf 
candles were shown as exhibits. A few incan- 
descent lights were placed outside on the 
grounds witb very pleasing effect. 

This brings us to the World’s Columbian 
Exposition of 1893 at Chicago, which had over 
twice the area of any exposition so far held, 
and was the first to introduce decorative illu- 
mination on its main buildings in a comprehen- 
Sive way by outlining and accentuating the 
cornices of the buildings and embankments of 
the Court of Honor," there being some 8,200 
incandescent lights of 10 candle-power placed 
for this purpose. The Court of Honor,” as 
well as most of the grounds, were lighted 
by arc lights; over 1,200 specially designed cast 
iron posts were used. These posts were hollow 
to admit of the concealment of the electric 
conductors. The cost of these posts with their 
setting was nearly $100,000. This was the first 
exposition to place the electrical conductors 
underground. This was required to prevent 
interfering with the view in the main vistas, 
and for that time was a great undertaking. 
The success of undergrounding at this exposi- 
tion has enforced its adoption at all subsequent 
expositions in all important vistas. All the 
main buildings were lighted either for patrol, 
general illumination, for traffic or more bril- 
liant illumination, such as the art gallery, 
where no less than 22,000 16 cp. lamps were 
used. Overone mile of picture light screens 
were in use. The total of the lighting at 
Chicago still maintains therecord, there being 
in service on the grounds 5,68; arc lights. The 
larger contract for incandescent lighting was 
for 61,000 lamps, and with other contracts 
making over 100.000 sixteen candle-power in- 
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candescent lights, or & total of more than 
1,600.000 cp. inincandescent light, and 11,374,000 
(nominal) cp. arc; grand total, 12,974,000. Total 
inside area lighted by arcs, 4,877,965 square 
feet; area of buildings built by the exposition, 
6,500,000 square feet; by States, 40,000; foreign, 
30,000; concessionaires, 1,100,000, Total, 7,940,- 
000- -a little less than 200 acres. 

Asearly as this exposition the incandescent 
lighting adopted at Omaha and the Pan-Amer- 
ican was proposed for the Court of Ionor.” 
Commercial rivalry and lack ofsupport pre- 
vented. Asthe lighting had to be done by a 
number of contractors, it was feared that with 
the service that was available it would not be 
possible to obtain the desired results, and the 
original scheme was abandoned. However, the 
illumination that was finally accomplished, 
being new was accepted by the public with 
favor, and set the pace for subsequent exposi- 
tions. 

In 1394 at the Earl's Court, London, the em- 
bankments and decorative lighting of Chicago 
was repeated on a smaller scale. 

The Mid-winter Fair beld at San Francisco 
in 1894 had the buildings of the main court 
outlined principally on the cornices with 2,256 
incandescent lights. The tower with flashing 
incandescent lamps, situated in the center of 
the main court as a spectacular feature, had 
3,213 incandescent lamps mostly in color. The 
grounds of the main court were lighted by 96 
arc lamps. There were altogether in the Mid- 
winter Fair 9,132 16 cp. incandescent, and 91 
arc lamps. | 

The Cotton States and International Expo- 
sition, 1895, had some 5,000 incandescents 
placed on the exterior of the main buildings. 
The grounds were lighted with arc lights sup- 
ported on hollow wooden posts. There were 
also a few trial lamp posts with incandescent 
lamp clusters. The grounds had 350 arcs. 

The Nashville Exposition in 1897 had some 
15,000 incandescent lights used in the illumina- 
tion of the buildings. The central grounds 
were lighted by arc lights placed on hollow 
wooden posts bought from the Atlanta Expo- 
sition after its close. 

At the Trans-Mississippi and Internationa] 
exposition at Omaha in 1898 the first compre. 
hensive and complete decorative and ground 
illumination by incandescent lamps was intro- 
duced. The Grand Court was entirely lighted 
by 8 and 16 cp. incandescent lamps. The build- 
ings surrounding the court were of classic de- 
sign, well adapted to outlining and decorative 
treatment. There were nearly 21,000 lights of 
8 and 16 cp. used for this purpose. To light 
the grounds of the Grand Court 309 lamp 
posts with 12 to 20 incandescent lamps on each 
were arranged. They were the same hollow 
posts used at Nashville for arc lights, but cut 
down and covered with ornamental staff. This 
Grand Court lighting demonstrated beyond 
doubt the value of distributed lighting by 
small incandescent lights of 8 and 16 candle- 
power. In this, all concentrated or intense 
light was carefully avoided. The success 
attained in the (maha lighting was due to the 
following: 

First—The scheme and scope of the plans of 
the architects. 

second— To the distribution of the electric 
current to secure uniformity of illumination. 

Third—To the economy or effectiveness se- 
cured through the arrangement of ligbting. 

Fourth— To the type of incandescent lamp. 

Fifth—To the character of the apparatus 
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which was sufficiently flexible to secure con- 
stancy. 

Sixth—To the care and vigilance used in 
maintaining proper candle-power in the lamps. 

It may be appreciated that any indifference 
in the operating would have given a dimness 
or a brightness to the incandescent lamps, 
either of which would have been apparent as 
faulty. 

Sometime after the closing of the Omaha 
Exposition, a writer commented on the illu- 
minative effect as follows: There was a time 
when Mr. Edison stood alone as to the decided 
merits of incandescent over arc lamps for 
lighting considerable areas, but happily the 
converts of diffused lighting, when properly 
executed by competent engineers, are rapidly 
increasing. Those who remember the old 
Louisville Exposition of 1883, and the won- 
ders there accomplished by properly distribut- 
ed incandescent lamps, remember it was pre- 
dicted that twice the number could not pro- 
duce the effect desired.“ 

The Omaha illumination earned for the 
writer a gold medal and diploma, which was 
the highest award given by the exposition. 

A commission was sent by the Paris Exposi- 
tion of 1900 to investigate the illumination at 
Omaha in 1898, The Paris Exposition failed 
to profit by the experience of years as exempli- 
fled at Omaha, and was a distinct step back- 
ward as far as illumination was concerned. 
No uniform scheme of illumination was there 
adopted. The lighting was a mixture of large 
and small incandescents, searchlights, project- 
ors, display lighting of the spectacular order, 
acetylene, Nernst lamps, Welsbach burners, 
gas and other illuminants—a conglomeration 
which was entitled to more credit asan ex- 
hibition of al] known modern forms of light- 
ing than as a comprehensive scheme of expo- 
sition illumination. Owing to the assumed 
available and liberal use of Niagara Falls 
power by tbe Pan-American Exposition, the 
electrical expectations were keyed to a phe- 
nomenal point. Electricity turned loose in 
fanciful display and effects, possible even if 
desirable only in imagination. To satisfy this 
impression and create a satisfactory showing 
a superior illumination was planned and in- 
stalled. The exterior illumination at the 
Pan-American Exposition includes the largest 
vistas of any exposition yet attempted. The 
area looking north from the pylons to the 
Electric Tower is 1,400,000 square feet (that of 
the Court of Honor," Chicago, being 650,000 
square feet). To tbis 1,400,000 square feet 
might properly be added the area of the plaza 
back of the Electric Tower. The main areas 
are illuminated as far as is practically attain- 
able without severe Shadows, and the illumina- 
tion borders on being brilliant in its effect. 
To secure the results which are apparent at 
the Pan-American, a scheme of general distri- 
bution of illumination by 8 candle-power incan- 
descent lamps entirely is employed. All ob- 
trusive or display lighting in the main vistas 
has been discouraged as detrimental to the 
general effect. For this reason noarc lamps 
are used, and for the same reason high candle 
powers are avoided. 

It must not be inferred that a good illumina- 
tion to selected conditions, can not be effected 
with gas in its various forms, or with arc 
lights. The advantages, however, in place- 
ment alone would recommend the incandes- 
cent light above all other sources of light in ex- 
position illuminations. 
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There is a general increase in the number of 
lights as one approaches the Electric Tower, 
which is the climax of the lighting scheme. 
To secure the best results it is essential in all 
artificial illumination to get uniform diffusion 
of light. This cannot be reached by the ar- 
rangement of a few extremely brilliant centers 
about the space to be lighted, because we can- 
not rival the sun. In fact such an arrange- 
ment acts in itself to defeat the object to be 
attained. There will be a large portion of 
lightimmediately about the sources, while the 
remainder filters, as it were, through space 
growing weaker and weaker as it recedes from 
the sources in obedience to the unvarying law 
of inverse squares. Methods of artificia] il- 
lumination necessarily have some objections, 
whatever their form. For example, it is often 
necessary to locate lights in the line of vision. 
This difficulty must be met by the simple ex- 
pedient of a more minute subdivision and uni- 
formity of distribution of lamps. As a practi- 
cal standard 16 to 20 cp. lamps should be the 
largest used. From thestructural and decor- 
ative standpoint to secure the best results we 
must have lamps so small as compared with 
those now in common use, that they give but 
little light individually, but capable of being 
80 grouped, massed or distributed as to produce 
the desired effects and diffusion without rals- 
ing any point of space to a brilliancy disagree- 
able to the eye to rest upon. Until the present 
time, large units of electric light have been 
depended upon to bring into greater promi- 
nence the beauties of surrounding effects. But 
in thus using the light we fallto avail our- 
selves-of the beauty which is inherent in the 
light itself when the light is secured from 
myriads of small units. 

(To be continued.) 
— iii —9— d 
DEVELOPMENT OF THE NERNST LAMP 
IN AMERICA.* 


BY ALEXANDER JAY WURTS. 


(Continued from page 167.) 

EXPLANATORY NOTES.—The Hefner unit of candle 
power has been adopted in this paper so that ready 
comparisons may be made with results obtained on the 
Nernst lamp in European countries. 

Names of Parts in the Nernst Lamp: The glower“ 
is the filament or light-giving body. The ‘ ballast " is 
a steadying resistance connected in series with each 
glower. The “holder” is the removable piece contain- 
ing glowers and heaters. The ''henter-porcelain? is 
the porcelain disk in the holder immediately back of 
the heater. The ‘‘heater-case ” isa small glass globe 
used in the six-glower and thirty-glower lamps. 


CUT-OUTS. 

An automatic lamp requires a cut-out to dis- 
connect the heater from the circuit as soon as 
the glower shall have lighted. This is another 
one of those details that Dr. Nernst developed 
and exhibited in some of his early lamps, but 
which we have sought to still further perfect 
and to adapt to tbe special types of lamp 
which we have constructed. The cut-out in- 
volves a coil, a moving member and a contact, 
all of which must function ata temperature 
of about 110* C. without possibility of failure. 
The coil must therefore be heat proof, the con- 
tact must not weld, and the moving member 
should not hum on alternating current. These 
requirements are severe, but they have all 
been met ina most effective and satisfactory 

*Paper read at the 18th Annual Convention of the Ameri- 
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manner by embedding the coil in cement, by 
making the contact of silver, and by suspend- 
ing the moving member from a single point of 
support. 

The latter feature of the cut-out is illustrat- 
ed in Fig. 6; J is the coil; 2 the core; 3 the 
armature or moving member, which is round 
in section; 4 is a silver band which makes 
contact by gravity with two silver wires not 
shown, forming a V;5isastrip of sheet steel 
.007 of an inch thick, which is inserted into 
the armature and securely held by a pin; 6 is a 
small steel rod or support for the armature, 
and 718a hole in the steel strip 5, somewhat 
larger in diameter than the pin 6, so that 
whenthe armature is attracted by the mag- 
net, there is practically only a single point 
of contact between the strip 5 and the sup- 
porting pin6. This construction has resulted 
ina cut-out which entirely avoids the bum- 
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ming sound so persistent in the ordinary types 
of alternating current apparatus. 
LAMPS. 
The lamps thus far developed are indicated 
in the following table: 


Candle Power. Voltage. No. ofGlowers. Style. 
50 110 1 Indoor 
50 110 1 Outdoor 
50 220) 1 Indoor 
50 220 1 Outdoor 
100 220 2 Indoor 
170 220 3 Indoor 
400 220 6 Indoor 
400 220 ü Outdoor 
220 30 Indoor 


The main features are the same in all. The 
indoor lamps are provided with ornamental 
spun brass housings; the outdoor lamps with 
neat japanned cast-iron housings. Single 
glower lamps have single pole cut-outs, where- 
as all the multiple glower lamps are provided 
with double pole cut-outs, the reason for this 
difference being that the extremely high tem- 
peraturein the immediate neighborhood of a 
number of glowers tends to establish leakage 
currents between the glowers and heaters, un- 
less the latter be entirely disconnected from 
the circuit. 

We will examine in detail the six-glower 
lamp as typical of all the others. This lamp 
is suspended from an eye-bolt which, being re- 
moved, allows of immediate access to the in- 
ner parts. On removing the housing, we find 
that the ballasts are placed in a semi-circle 
around the cut-out, the arrangements of the 
parts being such as to make all easy of access. 
The connections are made with small alumin- 
um plugs on the ends of the interconnecting 
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wires which avoid the many familiar incon- 
veniences associated with set tcrews. All the 
parts are mounted on porcelain; in fact, there 
is no combustible material whatever in tbe 
lamp. The heaters and glowers are attacted 
to a removable piece or holder, the design 
being such tbat the heaters backed by a porce- 
lain disk are immediately above the glowers, 
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ata higher efficiency than they would other- 


wise. The glowers and heaters are attached 
to tbe binding posts of the holder by means of 
small aluminum plugs, so that the perishable 
members are always easily and conveniently 
interchangeable. The holder is provided with 
nine contact prongs, which, when the bolder 
is pushed up into the lamp, automatically make 
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resulting in the following advantages: Stagna- 
tion of heat from the heater, thereby lighting 
the glowers in minimum time; no shadows, 
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the desired connections. 'These are shown in 
Fig. 7; land 2 represent the line terminals; 
3 the actuating coll; 4 and 4 the double pole 
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nearly allthe light being thrown downward 
where it is ordinarily most desired; stagna- 
tion of heat from the glowers whereby the 
latter are run in their own heat and therefore 


cut-out; 5 the heater; 6 the glowers, and7 the 
ballasts, there being, of course, one ballast for 
each glower. A small glass globe, called the 
'"heater-case,?' is held by spring clamps around 


the glowers, the function of which is to retain 
the heat and thereby decrease the time of 
lighting as well as increase the effleleney of 
the glowers. In service, the ''heater porce- 
lain," which is the porcelain disk immediately 
above the heater, becomes coated with a thin 
layer of platinum black, unless measures are 
taken to prevent it, and this not only decreases 
tbe illuminating power of the lamp, but if not 
removed, will in course of time become con- 
ducting and cause leakage of current. No 
simple means have been discovéred for remov- 
ing the platinum black from the porcelain sur- 
face. This difficulty, nevertheless, has been 
avoided by coating the surface of the porcelain 
with a thin layer of white paste, which may be 
easily removed with a stiff brush or scraper. 
The platinum black now deposits on this coat- 
ing, both of which may be removed together, 
leaving the fresh, white surface of the original 
porcelain to be recoated for further service; 
but, even should the platinum black be allowed 
to accumulate, all danger of leakage currents 
is avoided by surrounding the holes through 
which the lead wires pass, by small annular 
rings or grooves, it having been discovered 
that the platinum black will not deposit in 
these small spaces; tbe continuity of the plati- 
num black surface between the lead wircs is 
thereby interrupted. For bigber candle pove 8 
the six glower holder is used as a unit and this 
may be multiplied to any desired limit. 

The quality of the light js remarkable for its 
beauty and close approximation to daylight. 
All colors are seen in their proper shade, mak- 
ing the light especially desirable in stores, art 
galleries, drawing-rooms and the like, The 
absence of shadow, the steadiness of the light, 
the simplicity and low cost of maintenance, 
the bigh efficiency of the lamp, and the fact 
that itis operative on 3,000 alternations, are 
features that will commend themselves strong- 
ly to the lighting world. 

EFFICIENCY. 

It is not an easy matter to state the efficiency 
of a light, and the difficulties are especially 
pronounced in the case of the Nernst lamp 
It would seem desirable, therefore, to give the 
results of various methods of measurement 
and comparison rather than to make any def- 
inite statement based on any particular method 
or set of readings. Referring, therefore, to 
the slx-glower, 220.volt, alternating-current 
lamp, from which most of the data bas been 
obtained, we may note the following: 

A 2-0-volt glower operating at its normal 
current of .4 of an ampere, requires 20 volts 
more in the open air than when burning with 
five other glowers in a three inch globe. The 
lower voltage and consequent better etficiency. 
when using multiple glowers in a globe, is due 
to the fact that the glowers are operating in a 
highly heated atmosphere. The efficlency of 


.the six glower lamp with clear heater case, but 


without the dome shade, is 1.2 watts measured 
in the direction of greatest intensity. 

A more satisfactory statement will be found 
io the accompanying table [table will be found 
on the next page] giving the spherical 
and lower hemispherical efficiencies of the six- 
glower Nernst lamp, together witb the corre- 
sponding figures of alternating current and 
direct current inclosed arc lamps: 

The arc lamp figures were taken from the 
Report of the Committee for Investigating the 
Photometric Valuesof Arc Lamps, read before 
the National Electric Light Association in 
May, 1900. Examining this table, it will be 
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noticed that the spherical efliciency of both 
arc lamps is better than that of the Nernst. 
In the lower hemisphere, the Nernst iS Some- 
what better than the alternating current arc 
and not as eflicient as the direct current arc. 
When reflecting shades are used, the alternat- 
ing current arc again hasa Slight advantage 
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The two sets of curves, Figs. Sand 9, show 
interesting comparisons between the Nernst 
and incandescent lamps under conditions of 
varying voltage. Fig. 8 shows the relative 
change in candle power and Fig. 9 the relative 
change in efficiency, all the variations in each 
case being given in per cent. of normal condi- 
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Au opal inner globe or heater-case was used in all cases except the four readings marked *. 
+A clear heater case and sandblasted spherical globe were used. 


Watts per Mean H. U. 


Spherical. 


Lower Hemisphere. 


Opal Outer. 
Clear Outer 
Opal Outer. 
Clear Outer. 


Opal Outer. 
Clear Outer. 


2.6? 
! 
2.60 


for the whole of the lower hemisphere; but if 
we disregard the mean of tlie lower hemisphere 
and consider the floor or desk illuminatirg 
power of the lump, we find that the Nernst 
lamp has a very decided advantage over the 
inclosed alternating current arc; for example, 
if we consider the mean of the lowest 30 per 
cent. zone, tlie efficiency of the inclosed alter- 
nating current arc is 1.56 watts against one 
watt for the Nernst and the mean of the lowest 
60 per cent. zone is for the inclosed alternating 
current are, 1.45 watts against 1.23 watts for 
the Nernst. 


NVouLTAGE = Efficiency CHARACTERISTICS. 
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tions. These curves are self-explanatory ex- 
cept as to the remarkable steadiness of candle 
power in the Nernst lamp when forced above 
normal voltage. The feature is due to the 
great corrective power of the iron ballast. 

At present our data regarding the effect of 
running Nernst lamps at different e¢fticiencies 
is rather limited. Figures of this character 
require many readings under all kinds of con- 
ditions and it may be some time before these 
can be satisfactorily and detinitely recorded, 
but roughly, it may be stated that the etti- 
ciency of the glowers falls but slightly during 


Comparisons between the illuminating 
powers of the Nernst and incandescent lamps 
indicate a watt consumption in the Nernst 


lamp a little less than half of that in the. 


incandescent for equal illumination. The 
superior quality of the Nernst lamp is also 
very marked both for reading purposes and for 
tlie correct determination of color. 

A similar comparison between the illuminat- 
ing power of the Nernst and inclosed alternat- 
ing current arc lamps shows for an equal con- 
sumption of watts in the two lamps, a much 
superior floor illumination for the Nernst 
lamp, slightly better general illumination for 
the are lamp: but the quality and steadiness 
of the Nernst light, together with the entire 
absence of shadow, give an impression of de- 
cided superiority in favor of the Nernst, 


their natural life, provided the lamps are kept 
properly cleaned. 
(To be continued). 
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The Dark Continent Railway. 


The progress of the railway whieh will one 
day stretch from end to end of the Dark Con- 
tinent is unresting, if unhasting. It is learned 
from Rhodesia that in the course of an inter- 
view at Bulawayo, Mr. Townsend, the railway 
engineer recently returned from the Zambesi, 
is reported to have stated that the railway to 
the north will noc stop at Victoria Falls, but 
will go straight on tothe rich copper mines, 300 
miles beyond that point. He estimates that 
the coal traffic will amount to from 200,000 to 
300,000 tons per annum, which will make the 
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railway pay. The falls could be reached in 
eleven months if material wereobtainable, but 
he expects construction will take two years. 
Mr. Townsend further stated that there is an 
enormous source of power in the falls, sutticient 
to run trains for hundreds of miles by elec- 
tricity and to supply power for coal mines and 
other works. 

— ——— —__— 


OUR FRIENDS, THE ENEMY .* 


BY GEORGE P. HAYWOOD. 


I have heard it said by those acquainted 
with the great American game that the man 
who is caught blutling loses. There have been 
frequent illustrations of the truth of the 
above proposition within the last five years in 
the contest which has been going on between 
the Bell and the Independent people. 

When the Independent movement in tel- 
ephony started a few years ago the Bell Tele- 
phone Company, with its different branches, 
had become a giant monopoly, proud, arrogant, 
dictatorial. Inits clutches grasping the en- 
tire country, it felt its fortitications were im- 
pregnable. It was in fact a giant of wonder- 
fut proportions and it believed its strength 
sullicient to cope with all opposition. It not 
only by itS patents controlled telephony 
throughout the country, but it so connected 
its personnel and its financial interests with 
other great corporations and monied concerns 
until there was between them such a mutu- 
ality of interest that you no sooner touched 
the interest of the Bell people than you were 
confronted by an unsuspected adversary who 
heretofore perhaps had been your friend. No 
sooner did you attempt to start the movement 
of an Independent telephone excbange than 
you were surprisingly confronted by the oppo- 
sition of your neighbor who happened to be an 
employe of the Western Union ‘Telegraph 
Company. or of Some railroad company, or a 
small stock holder of some branch of the parent 
company, or perhaps a retained lawyer of some 
railroad or other corporation. Ile would not 
only refuse to permit you to enlist him as a 
subscriber, but he at once began his neighbor- 
ly and friendly functions of advising you that 
you must not proceed further, at the risk of 
losing your money and your reputation for 
common sense as well, for you were going up 
against the real thing, and your little com- 
pany in the way of the Bell would be only as a 
tly speck on the map of the country. If that 
was not sutlicient to scare you into submission 
your other neighbors and friends and the mer- 
chants and people of the city were seen, out of 
commiseration for you and in your behalf, and 
advised to have nothing to do with vou. first, 
out of friendship for you: second, out of friend- 
ship for themselves, for the reason that you 
could not accomplish anything in the tele- 
phone business, because your apparatus was 
crude and worthless: thirdly, you could not 
procure competent help to even build, much 
Jess operate, an exchange, for all such compe- 
tent help was controlled by the Bell people: 
and, lastly, should you attempt to use proper 
telephones and switchboards, you would be in- 
fringing the patents of the Bell, and not only 
you, but every subscriber. would be proceeded 
against for damages in the United States 
Courts. Yes, think of it, not in your own 
court at home, but carried away from home 
and into the Courts of the United States. 


Paner read at the Sixth Annual Session of the Und ana 
Mutual Telephone Association, held at Latlayette, July 9-30. 
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11 all this did not Saclay you an prevent you 
from building an exchange, you were sneered 
at during its construction. You were smiled 
upon with derision. Your friends were told 
that you would not be able to move a peg when 
your exchange would be completed, as you 
would be enjoined from proceeding to operate 
your exchange. 

If you bad the courage and manhood, pluck 
and energy, and built your exchange and began 
its operation you were not enjoined. You 
were not interfered with by any honorable 
means. You did not have an honorable com- 
petitor in the field against you, but had a com- 
petitor supposedly strong in financial re- 
sources, with nearly a quarter of a century's 
business built up to sustain it, with capable 
men, and men of large financial influences be- 
hind to push it; yet this giant concern was 
not courageous enough, was not fair enough, 
was not honorable enough to meet you in open 
field and let merit win. Instead, the Bell 
people and their influences attacked you by a 
method which has been properly termed 
“guerilla warfare." They sought to crush 
youand drive you out of business by reducing 
the price, which if you met you could not suc- 
ceed. They even went further and gave tele- 
phone service for nothing. This of course, had 
you followed them, would have been ruinous 
to you. You could not afford to do it, and if 
you have succeeded in the Independent tele- 
phone business you have succeeded because 
you have stood by your rates as first estab- 
‘ished, continued with courage, energy and 
judgment the even tenor of your way, and you 
have succeeded far beyond your fondest expec- 
tations. 

Such is a brief outline of the opposition 
which every Independent exchange has met 
during the last six years. It is said that com- 
petition is the life of trade. No man ought to 
object to honorable competition; no man or 
set of men is justified in resorting to dishonor- 
able methods to compete with a rival. It 
seems strange indeed that a corporation so 
long established, with the ramitications of its 
business extending throughout the United 
States, with financial resources behind it, with 
the strong business connections that the Bell 
Telephone Company has. could not honorably 
compete with the newly born, unorganized 
and financially weak Independent Telephone 
movement that commenced some six or seven 
years ago. It seems Strange that the Bell 
people would stand by and simply bluff and 
threaten and by such intimidation. seek to 
drive from the field the Independent people. 
Many have marveled at this seeming stupidity 
on the part of the Lell people. A study of the 
history of the telephone litigation that has 
been going on for the last six or eight years, 
however, will reveal the reason for the course 
pursued by our adversaries. ‘They expected by 
fraud and chicanery to continue their monop- 
oly for many years to come, by procuring pat- 
ents upon so-called new inventions, which 
were necessary to the use of the telephone 
business. They expected to succeed in this by 
their powerful influence and financial strength, 
and because of the weakness and unorganized 
condition of the Independent people. In this 
they were defeated. They were met in their 
attempt to carry out this scheme by men 
worthy of theirsteel. The Governmentof the 
United States, through its Attorney General], 
came to the assistance of the Independent 
people, that is, the Government, to the extent 
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Just meniaga took a hand in the litigation 
in order that no fraud should be perpetrated 
and that justice to all should be done. 

While the Independent people were busy 
building exchanges and toll lines throughout 
the country, and especially in the middle West, 
and while the Bell peopie throughout these 
different localities were threatening and bluff- 
ing, the leaders of both parties were engaged 
in a great legal battle in the courts of our 
Government. Had the Bell people succeeded 
in establishing its patents, and thus continu- 
ing its monopoly, financial ruin, quick and 
Sure, would have been the only result to all In- 
dependent people so far as the telephone busi- 
ness was concerned. There would have been 
foisted upon the people a continuation of the 
high prices and poor service that had prevailed 
with the Bell people before the Independent 
movement began. Too much praise cannot be 
given those who came to the front and fought 
the battles for the people against tbis giant 
monopoly. and won. 

When we look back through the last six 
years and reflect upon the many means used 
in opposition to the Independent movement, 
and consider our weakness and unorganized 
condition, we can but wonder at the success 
we have attained. Weowe much of this suc- 
cess to the lovalty of the people whose patron- 
age we sought and obtained. They had not 
forgotten, and they will not soon forget, the 
extortions tliey had been subjected to for so 
many years by the Bell people and the very 
poor service rendered them. 

We also owe much of our success to the Bell 
people themselves, and in this respect the say- 
ing ‘‘our friends the enemy" was never more 
aptly applied than to the Bell people. In every 
instance, so faras I have been able to ascer- 
tain, the old company, when threatened at any 
place with a new independent excbange, not 
only continued its high prices, but continued 
its poor service, and neglected to put its ex- 
change in proper condition whereby good ser- 
vice could be rendered. While the new 
exchange was being built it so continued, then 
as soon as the new exchange was in operation 
it cut its prices and frequently gave free tele- 
phone service. This to every thinking man was 
an acknowledgment of the weakness of its po- 
sition and the motive for doing so was so illy 
concealed that every reasonable man knew that 
if they should succeed in driving out of busi- 
ness the new exchange the old conditionsof the 
Bell monoply would be resumed. In a very 
few instances they have succeeded by purchas- 
ing or in some other manner getting rid of the 
new company, and in every such instance they 
have gone back to their old methods and high 
prices. These facts have made suflicient warn- 
ings to the people aud they have loyally stood 
by the Independent movement., 

- The success of the Independent people has 
been almost marvelous; especially is this true 
in our own State. Fora quarter of a century 
the Bell people, through their franchises, have 
been doing business in this State. They now 
have in operation, as claimed by them, about 
twenty-two thousand telephones. The Inde- 
pendent movement is but six or seven years 
old; there are to-day in operation in the State 
of Indiana over fifty thousand telephones. 

Speaking of local conditions: On the first of 
January, 1895, the La Fayette Telephone Com- 
pany, then known as the La Fayette Harrison 
Telephone Company, commenced operations 
with three hundred telephones. It hasrun the 


daqutlst of Srl ions and nuestionablé tac- 
tics of the Central Union people, such as have 
been mentioned heretofore, even to having to 
compete with free Central Union Telephone 
service. 'To-day there are about fifteen hun- 
dred telephones in operation by the La Fayette 
Telephone Company's exchange. Itis not 
known definitely how many telephones are in 
use in the Bell exchange, but the number is 
small compared with that of the La Fayette 
Telephone Company. The best test of the 
usefulness and the strength of the two ex- 
changes is found in the number of messages 
transmitted in a given time by each. It has 
been stated by persons using both tbe Bell and 
La Fayette telephones in their places of busi- 
ness that at least ten messages come over the 
La Fayette lines where one comes over the Bell 
lines. This is the result of tbe Bell methods 
and the methods used by the La Fayette Tele- 
phone people. While it is true that a few 
people will forsake the Independent exchange 
and their own best interest because of cheaper 
rates or no rates at all with the Bell, the large 
majority of people know the danger to them- 
selves if there should be no Independent ex- 
change in existence in their city. 

There are some few people who always ex- 
pect others to bear their burdens; they are 
very wiling that their burdens sbould be 
borne by others. 'Those few people will take ad- 
vantage of the “guerilla” methods used by the 
Bell people and use their telephones because 
they can get them for less, or for nothing. 
Others, and the very large majority, with bet- 
ter judgment, are willing to pay a reasonable 
price for telephone service, and, at the same 
time, protect themselves from the future 
oppression of the Bell people. It is the duty 
of the managers of every Independent ex- 
change, as wellas all toll lines, to supply the 
people with the very best service. We owe 
this to the people who have so loyally stood by 
us. It is to our interest to give such service 
because we thereby succeed. We owe it to 
ourselves and to the people who stand by us to 
thoroughly organize and stand together, to be 
faithful and true to each otber and to the In- 
dependent movement. So long as we do this 
we need have no fear, but can rest assured that 
further and greater success will reward our 
efforts. 

— — — — 
An Overlooked Point in 
sion. 

I stumbled across a point in electric trans- 
mission of power the other day that I bad 
not thought of before, but since I have been 
awakened to the point I think it is worth con- 
siderable attention. The discovery was not 
from an experiment in electric transmission, 
either, but the electric thought came to my 
mind from seeing a band saw that had vibra- 
tion. lt had it bad, too, so bad in fact, that 
the purchaser of the machine and the builder 
bad been having quite a tilt about it. The 
machine had been taken all to pieces, every 
pirt that moved or revolved had been tested 
and balanced separately, and the whole col- 
lectively, and still that vibration of the top 
wheel remained. 

Now, do you know where mv thinking cap 
got in its work? 1 got an idea in my head 
that possilly the belt that drove this machine 
might havea little jerk to it that caused the 
vibration, and though the owner of the ma- 
chine assured me that there was nothing of 
the kind, I could not help but think of how 
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positively this point would be settled 1f the 
machine were driven by an electric motor. 
There would be no cbance then to go behind 
the returns, so to speak, for there could not 
possibly be anything further back along the 
line tban the motor tolook toin removinga 
trouble of this kind—and this would narrow 
down tbe territory in whicb we would have to 
search for the trouble considerably. In fact, 
we would know that the trouble could all be 
found right in the machine, and when we were 
positive of that point we would soon find it by 
a careful bunt. Can we do that with belt- 
driven machinery? Wait tillI tell you some 
things that bave come under my personal ob- 
servation, and then think some before you 
decide on this point. 

I was one time connected with a plant using 
about 90 hp. from one engine. Everything 
was belt driven, and by the time the whole 
plant was belted up tbere was quite a lot of 
belting, and incidently several strings of shaft- 
ing. Way down at the outer end of the main 
line of shafting was a drag saw. This was not 
such an immense machine in itself, but was 
just an ordinary drag saw for cutting logs in 
two, and was driven with a six-inch belt—but 
whit that thing did to the balance of the place 
is what I want to tell you about. When that 
saw would get down to work earnestly in a 
goad slz d log its belt would begin to jerk and 
jump, and then other belts about the place 
would get thelr sympath2tic nerves aroused 
and begin to sway in unison with this drag 
belt till you could notice the jerk clear back in 
the engine room. : 

To give you some idea of how acute the 
trouble would grow at times from this one 
little thing, I will say that not only could it be 
noticed in the movements of the slowest ma- 
chines about the place, but there was a little 
pony saw mill at one point on the line, driven 
from a counter which was belted overhead 
from the main line, and the belt across there 
would get to jerking so at times that the oper- 
ator would throw his clutches out and stop the 
mill at vimes for fear of jerking the counter 
shaft down. More, too, this same counter shaft 
which was of goodly dimensions for the work 
it had to do, broke twice in one season, 
and I am ready to wager that much of the 
cause for this could be justly laid to the jerk 
from that drag saw on the line. 

Do you begin to see the point Iam driving 
at in electric transmission, and don't you think 
it is worth more than passing attention? 
Take any high speed machine and think of the 
trouble it is at times to prevent vibration, and 
in many of them it is positively essential tbat 
all vibration be eliminated. , Tben even let us 
suppose that there is no drag saw or other 
particularly jerky machine on the line to cause 
trouble, any little wobb!e in a line or counter 
' shaft, an unbalanced belt and many little 
things foreign to the machine itself might 
cause all our troubles, while if we bad electric 
transmission al] chance of tbis would be done 
away with, for there would be no cause to go 
behind the immediate motor driving the ma- 
chine—no going behind the returns. We are 
coming over to electric transmission rapidly, too 
much 80 maybe in some cases, and ] think we 
should w«izh matters carefully in figuring on 
the problem. I think we should carefully 
look up all tlie flaws that can be found in the 
System, weigh tbem carefully and not be car- 
ried away with the mere name because it is 
surrounded with greatness and mystery, but I 


do think that we should also give to this sys- 
tem all the good points due it, and one of these 
which I think sbould not be forgotten is the 
one 1 have been talking about here.—*''Zeke" 
in the Age of Steel.” 
— ——— — —— 
Exports of Electrical Material from New 
York. 


The following are the exporte of electrica] 
material, from the port of New York, for the 
week ended September 18: 

Amsterdam, 1 package, 810; Antwerp, 42 
packages, $2,864; Argentine Republic, 69 pack- 
ages, $20,988; Australia, 11 packages, 8587: Bar- 
celona, 47 cases, $2,500; Belfast, 3 packages, 
$418; Brazil, 9 cases, $646; 15 packages, $328; 
Bremen, 1 case, $81; British East Indies, 997 
packages, $112,808; British Possessions in 
Africa, 2 cases, 8145; British West Indies, 24 
packages, $131; Cadiz, 5 cases, $290; Central 
America, 23 packages, $544; Cuba, 370 cases, 
$4,547; Ecuador, 45 packages, $3,375; Genoa, 3 
cases, $11; Glasgow, 10 cases, 3918; Hamburg, 1 
package. $45; 44 cases, $1,690; Havre, 3 pack- 
ages, 885; 2 cases, $40; Hayti, 31 cases, 849; 
Helsingfors, 1 case, $75; Liverpool, 72 cases, 
$4,126; London, 170 cases, $7,802; Madrid, 12 
cases, $620; Mexico, 33 cases, 3934; Newcastle, 
7 cases, $250; Nice, 7 cases, $300; Nova Scotia, 
12 cases, 8720: Peru, 43 cases, $2,547; Ports- 
mouth, 1 case, $12; Preston 2 cases, $115; 
Rotterdam, 1 package, $45; 2 cases, $15; Santo 
Domingo, 44 cases, $723; Sheffield, 13 cases, 
$1,100; Southampton, 3 packages, $195; 12 cases, 
$1,700; Trieste, 2 cases, 345; U. S. Colombia, 1 
case, $10; Venezuela, 180 packages, $1,342; 
Vienna, 4 packages, $125. 

——ñ— ———— 
PERSONAL MENTION. 


Mr. Chauncey A. Cornell has accepted a posi- 
tion at tus works of tha Stanley Electric Company at 
Morningside, Pittsfield, Mass. 

Mr. F. €. Bloodgood, superintendent of the 
electric light plant at Geneva, N. Y., has been appoint- 
ed superintendent of the plants at Waterlooand Seneca 
Falls, N. Y., to succeed Elbert A. Bradley. 

Mr Elmer P. Morris, of the Morris Electric 
Company of New York, recantly returned frem a busi- 


ness trip to Cuba. 
— — V— 


INCORPORATIONS. 

The Phoenix Gas & Electric Company, Trenton, N.J. 
Capital stock, $1,000.000. Incorporators: William D. Lip- 
pineott, Walsh Bauyard and David Rambold. 

The Tunica Electric Light & Power Company. Jackson, 
Miss. Capital stock. $2.500. Iacorporators: Leo Lesse, J. 
T. Watson and A. J. Dorsey. 

The Oak Grove Electric Company, Oak G ove, Pa. Capital 
stock, $1,000. 

The Texas Telegraph Company, El Paso, Tex. Capital 
stock, $3,000. Incorporators: William H. Baker, Edward 
C. Platt and Charles P. Bruch. 

OO . ———— 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUKD KEPT. 17, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES. 

C2. 606. Trolley. Frarcis A. Crans, Waverly, N. Y. Filed 
June 18, 1001. 

682,625. Car-Fender. Solomon Leizy, East St. Louis, III. 
Filed April 12 1901. 

652,039. Trolley. David J. Rosen, Brooklyn, N. Y. Filed 
June 13. 190], 

681, 643. Car-Fender. Rocco Salomone, Paterson, N. J., as- 
signor of one-balf to Thomas F. O'Grady, same place. 
Filed May 2, 1901. 

€82,705-682,707. Contact Device for Concuit Electric Rail- 
ways. Wilton F. Jenkins, Kichmond, Va. Filed Feb. 7, 
1901. 

682,708. Suspensory Device for Trailing Contacts for Con- 
Quit Electric Railways. Wilton F. Jenkins, Richmond, 
Va. Filed Feb. 7, 1901. 

682,710. Bond for Electric-Railway Conductors. Wilton F. 
Jenkins, Richmond, Va. Filed Feb. 7, 1901. 


711. Conduit for Electric Railways. Wiltom F. Jen- 
kins, Ricbmond, Va. Filed Feb. 7, 1901. 

682,801. Controlling Device for Motor Vehicle Driving- 
Trains. Thomas B Jeffery, Chicago, Ill. Filed Oct. 27, 
1900. 


ELECTRIC LIGHTS AND APPLIANCES. 

682,090. Electrie Lamp. Peter C. Hewitt, New York City, 
assignor to Peter Cooper Hewitt, trustee, same place. 
Filed April 5, 1900. 

682,691. Method of Operating Electric Lamps. Peter C. 
Hewitt, New York City, assignor to Peter Cooper Hewitt, 
trustee, same place. Filed April 5, 1900. 

682,02. Method of Manufacturing Electric Lamps Peter 
C. Hewitt, New York City, assignor to Feter Cooper 
Hewitt, trustee, same place. Filed April 5, 1900. 

682,693. Starting Apparatus and Circuit for Electric Lamps. 
Peter C. Hewitt, New York City, assignor to Peter 
Hewitt Cooper, trustee, same place. Filed April 5, 1900. 

682,694. Electric Gas or Vapor Lamp and Electrode There- 
for. Peter C. Hewitt, New York City, assignor to Peter 
Cooper Hewitt, trustee, same place. Filed April 5, 1900. 

682,695. Method of Controlling Gas or Vapor Electric 
Lamps. Peter C. Hewitt, New York City, assignor to 
Peter Cooper Hewitt, trustee, same place. Filed Jan. 
25. 1901. 

682,690. Method of Producing Light by Electricity. Peter 
C. Hewitt, New York City, assignor to Peter Cooper 
Hewitt, trustee, same place. Filed Jan, 25. 1901. 

682,607. Apparatus for Producing Electric Light. Peter C. 
Hewitt, New York City, assignor to Peter Cooper Hew- 
iet, trustee. same place. Filed Jan. . 1901. 

682,698. Inclosing Case for Electric Lampe. Peter C. Hew- 
itt, New York City. assignor to Peter Cooper Hewitt, 
trustee, same place. Filed April 5, 1900. Renewed April 
30, 1901. 

632,733. Packing.Case for Iocandescent Mantles. Mortimer 
McRoberts, San Francisco, Cal. Filed Aug. 14, 1900. 

682 742 Portable Electric Lamp. Herbert E. Plass, New 
York City. Filed April 20, 1901. 

882 9786. System of Electrically Lighting Ratlway-Carriages. 
Emil Dick, Baden, Austria Hungary. Filed Feb. . 1000. 

ELECTRICAL MACHINERY AND APPARATUS. 

632,618. Electrical Starting and Regulating Switch. Arthur 
H. Hickley, Rock Ferry, Eng. Filed May 6, 1901. 

692,634. Cooling-Coil. Ferdinand Messmer, St. Louis, Mo. 
Filed May 15. 1901. 

682,729. Electric Switch. Herman A. Metz, Brooklyn, 
N. Y. Filed July 5, 1899. 

682,493. Dynamo Electric Machine. Charles De Witt An 
derson, Chicago, Ill. Filed Oct. 22, 1900. 


TELEPHONES AND TELEPHONE APPARATUS. 

682,732. Supervisory Signal for Telephone Systems. Frank 
R. McBerty, Downer'sGrove, Ill.. assigncr to the West 
ern Electric Company, Chicago, Ill. Filed Nov. 18, 1897. 

632.983. Telephone Toll Apparatus. William Gray, Hart 
ford, Conn., assignor to the Gray Telephone Pay Station 
Company, same place. Filed Jan. 5, 1901. 

MISCELLAN EOUS. | 

682,642. Means for Controlling Electric-Motor Vehícies. 
Joseph Sachs, Hartford, Conn. Filed July 96, 1900. 

682,648. Dry Battery. Henry Splitdorf, New York City. 
Filed May 27, 1901. 

682.661. Electrical Thermostat. Theodore J. Zoeller, Nash- 
ville, Tenn., assignor to the Standard Automatic Fire 
Alarm Company, Huotsville, Ala. Filed Deo. 14, 1900. 

683,678. Electric Clock. Robert J. Flint, Decatur, Ill., as- 
signor of one-half to Frank Curtis Company, same place. 
Filed May 21, 1901. 

682,709. Insulator. Wilton F. Jenkins, Richmond, Ve. Fed 
Feb. 7, 1901. 

682,714. Means for Protecting Circuita. John F. Kelly, 
Pittsfield, Mass. Filed June 5, 1901. 

682,796. Electromagnetically-Operated Door-Opener. John 
M. G. Gould, Boston, Mass. Filed Nov. 29, 1900. 

682,828, Electropneumatic Contrelling System. Ernest R. 
Hill, Wilkinsburg, Pa. Filed Jan. 13, 1900. 

682,431. Adjustable Insulator. Henry D. Murdock, Pitts- 
burg, Pa. Filed April 18, 1901. 

682,919. Electric Fuse. Louis W. Downes, Providence, R. I. 
Filed June 11, 1001. 

682,913. Method of Changing Frequency of Alternating 
Curreats. Benjamin G. Lamme, Pittsburg, Pa., assignor 
to the Westinghouse Electric & Manufacturing Com- 
pauy of Pennsylvania. Filed July 24, 1897. 

682,919. Electric Heater. James F. McElroy, Albany, N. Y., 
assignor to the Consolidated Car-Heating Company, 
same place. Filed Nov. 23, 1698. 

682,971. Electrostatic Measuring Instrument. James H. 
Bryson, St. Louis, Mo., assignor to the Wagner Electric 
Manufacturing Company, same place, Filed March 18, 
1901. 

2,973. System and Apparatus for Loading and Unloading 
Storage Batteries from Motor-Vehicles. George H. Con- 
dict, New York City, assignor to the Electric Vehicle 
Company, same place. Filed October 19, 1598. Remewed 
July 29, 1901. 
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London to Have New Telephones. 


Post Office telephones will be open to the public in London 
early in October. This innovation has come about partly 
through the growth of sentiment favoring public ownership 
of all quasi-public utilities, but more from the inefficient 
service rendered by the National Telephone Company, which 
controls telephone patronage throughout the United King- 
dom. 

In the telephone system which the Post Office authorities 
are now establishing in London the greatest effort is being 
made to have everything up-to-date. Previous to the work 
of construction competent electrical engineers were sent 
on special missions to the principal cities of the Continent, 
where both private and public control obtains and to 
the United States, for the purpose of getting all the new 
ideas, and incorporating the best In the new system for Lon- 
don. All batteries will be at the central station, and the 
lifting of the receiver will connect the subscriber with 
* central," while the replacing of the receiver will “ ring 
off." The wires will be so arrauged that there can be no over- 
hearing and they will be no longer overhead, but will be 
laid in underground conduits, as in many American cities. 

The claim is made that the new system will not only be 
the biggest but the best in the world. As to price, it will be 
the cheapest that can be found in any large city in the 
world. For a full service, allowing an unlimited number of 
calls, with extra charges only in a few special cases, the 
charge will be only $20 a year for business houses and $lia 
year for residences. By anarrangement withthe National 
Company it will be possible to connect with any of its sub- 
Bcribers throughout the United Kingdém without extra 
charge. 


A change is to be made in the telephone system in New 
Britain, Conn., commencing October 1. The phones with 
the slot for the insertion of the nickel are to be abolished and 
in their places will be substituted, if the store owner wishes, 
a higher-priced instrument. There are a good many of 
these accommodation instruments in use in New Britain, and 
the change will not be pleasantly received by many of them. 
The price of these instruments is $10 per year. in addition 
to the nickel which is paid for each call. Asa substitute for 
this arrangement, the company will offer a telephone costing 
$25 yearly, and allowing for 880 local calls. All calls in ex- 
cess of this number will be charged for at the rate of four 
cents each. The slot system has been gradually done away 
with in every city of the State until New Britain aione re- 


mained with it. Its abolishment has been under considera. 
tion there, 


Indications are that Montgomery, Ala., will soon havea 
new telephone company. It is understood from authentic 
information received that the Home Telephone Company 
will have ite service inaugurated between the middle and 
latter part of October. S. T. Scott, of that city, will be 
manager of the Montgomery office. A list has been in circu- 
lation, and itis understood that 700 subscribers have been 
secured for the new company. The Home people are estab- 
lished in Birmingham, Knoxville, Mobile and several other 
Southern cities, and are considered to be in a prosperous 
condition. A switchboard costing nearly $60,000 has been 
ordered. Thetelephones to be installed will be of the most 
improved pattern. Instead of ringing the bell you will 
only have to raise the receiver, and central will respond. 


The Montreal * Herald " says: ‘ The telephone line which 
has been completed by the Canadian Pacific Railway Com- 
pany for the benefit of the royal party on its overland trip 
to the coast is quite a novelty in train equipment. It con- 
sistsof an interconnecting system of telephones through 
thetrain of eight cars so that communication frcm any part 
of the train may easily be obtained. Each car has its own 
instrument, and considerable ingenuity has been displayed 
to overcome the vibration of cars in motion." 


Mt. Olivet, Ky., is soon is have telepbone connection with 
Carlisle. A company has been organized in Mt. Olivet for 
the purpose of erecting a line to Plummer's Landing, Lick- 
ing River, and the line is now being built by way of Piqua. 
A Nicholas County company will build from Plummer's 
Landing to Carlisle. It is expected that the line will be com- 
pleted soon. 


The Home Telephone Company, which was recently 


granted a franchise to operate a telephone system in Spring. 


field, O., will shortly begin the work of construction. The 
engineering force has completed its survey and the same bas 
been accepted by the officials. The company expects to 
have the system in operation within six months. 


The Northville, Mich., Telephone Company will increase 
its rentals to £12 per year for residences and 815 for business 
houses. 


ELECTRICITY. 


Telephones to Aid in the Mail Delivery. 


A feature of the postal service not enjoyed by any other 
city in Michigan has been inaugurated In the Saginaw post- 
office. . It consists simply of a system of collecting and 
delivering mail in response to telephone calls for such 
servíce. 

Its principal value will be in the delivery of letters in the 
same city. Mailintended for local delivery may be called 
for by the messenger and accepted for delivery, provided 
the postage is prepaid and a special delivery stamp is affixed. 
Upon receipt of the matter by the messenger he will at 
once take it to the post office, that it may be properly re- 
corded. postmarked and the stamps thereon canceiled, as if 
mailed at that station, when it will be immediately taken 
out fer delivery to the addressee in the usual manner. 

Mail intended for dispatch to other cities may be called for 
in similar fashion, but two special delivery stamps are 
needed, one on an outer envelope addressed to the special 
delivery clerk of the post office, and another on the inner 
envelope bearing the proper address of the person to whom 
the letter is to be delivered. Mail matter intended for 
dispatch, but not for special delivery at the office of address, 
may be similarly collected by the special delivery messenger 
when the letter is inclosed in another to the delivery clerk 
and a stamp properly affixed. In this case only one special 
delivery stamp is necessary, but in all cases the payment of 
the usual tvo cents postage is necessary in addition to the 
other stamps. 

The experiment is being watched with considerable inter- 
eat by post office officials. Itis said thatif the department 
proves successful in the cities in which it is being tried it 
may be adopted in the smaller cities of the country where 
there is not too much ground to be covered. 


Articles of incorporation of the Southern Iowa Telephone 
Company were recently filed with the county recorder in 
Des Moines. The paid-in capital stock is $60,000. The incor- 
porators are R. T. Wellslager, L. M. Grimes, J. D. Whise- 
nand and D. N. Smith. The company will take over and 
operate a system of toll lines extending south from Des 
Moines through Indianola, Winterset and Osceola to Mount 
Ayr and other points in Southwest Iowa and Northern Mis- 
souri. These lines have a Des Moines connection and have 
been succesefully operated for several years. The intention 
is to improve the lines and extend them as occasion may 
demand and possibly to put in and operate exchanges in 
some of the smaller towns in the south part of the State to 
which the company has lines in operation. 


At the third annual meeting of the Kentucky Telephone 
Association to be held at Owensboro, October 1 and 2, the ad- 
dressof welcome will be delivered by Mr. John D. Powers of 
Owensboro, and the following speakers have been selected: 
John. R. Allen, of Lexington; D. L. Pendleton, of Wjnohes- 
ter; W. C. Polk, of Louisville; J. W. Walker, of Henderson; 
Desha Breckinridge, of Lexington; James S. Bradley, of 
Louisville; H. K, Cole, of Owensboro; J. E. Zeluff, of Louis- 
ville; Richard Godson, of Midway, and C. A. Kienle, pres:- 
dent of the Southern Indiana Telephone Association. 


It is now possible to telephope through the Saint Gothard 
Tunnel in Switzerland, a cable having been laid. The entire 
length of this cable ig 16.550 meters, of whicb 14,998 meters 
arelaid in the tunnel. On the northern and aiso on the 
southern side of the pass the cable is taken through 
special iron piping from the mouth of the tunnel, and 
through the stations of Goschenen and Airolo, for & distance 
of about 775 meters, and the connection with the air lines is 
formed in a hut. 


The activity of the Independent telephone companies in 
the State of Kentucky is shown by the following figures: 
There are to-day over 20,000 telephones in use; five years ago 
there were 500. The capital invested is $3,000,000. There 
are 83 independent telephone exchanges in the State, ard 
eight are in course of construction. 


In Cincinnati, O., the county commissioners have decided 
to equip the courthouse with a private branch telephone ex- 
change, and work on tbe new system will begin as soon as 
possible. The cost of the new system will be the same as 
the old system, and for the same money much better ser. 
vice will be obtained. 


The Hudson River Telephone Company has men at work 
stringing additional wires for its long-distance service in 
New York State. Four more will be strung between Balls- 
ton and Saratoga, two to Schenectady and two to Troy. 


Work has been resumed on the new building to be erected 
by the People’s Telephone Company of Detroit, Mich. The 
structure, when completed, will cost about $225,000. 
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The Home Telephone Company will build an independent 
telephone exchange in Toledo, O., and it is backed by Brailey 
& Barber, of Wauseon, and Parks & Foster of Elyria, well- 
known independent telephone promoters, It is stated the 
company will be capitalized at $2,500.000, and the actual cost 
to the stockholders will be $650,000. It is said that the 
company has already secured about 5,000 subscribers, which 
at the lowest rate of $24 per year would yield $120,000 per 
year to start with. 


Ata recent meeting of the board of directors of the Du- 
buque, Ia., Telephone Company it was stated that it would 
be necessary to Increase the facilities of the switchboard, 
owinz to the increasing patronage of the company. It was 
therefore decided to add 800 new numbers, and the work 
wil be completed within the next two months. Tbe com- 
pany has decided to make anumber of other improvements, 
and now has men at work on some of them. 


Chancellor Magie made an order last week for the sale of 
all property of the Home Telephone Company of Trenton, 
N. J., in the foreclosure proceedings instituted by the Mor- 
ton Trust Company of New York. The telephone company 
was recently absorbed by the Interstate Telephone Company, 
which will be the purchaser. The trust company holds as 
trustee three hundred $500 bonds of the telephone company. 

The Winchester Telephone Company, whose line extends 
through Baltimore, Md., has been sold to a Pennsylvania 
syndicate composed of Messrs S. L. Jones. H. N. Gett, G. D. 
Gett and T. J. O'Neill, of Hanover, Pa. The line extends 
over territory in Virginia, Weest Virginia and Maryland. 


` Tbe United Telephone & Telegraph Company has ob- 
tained control of the Southern Tele phone Ccmpavy, which 
operates a system in Cumberland, York, Adams and Frank 
lin Counties, Pa. The acquired lines will be connected with 
the system now controlled by this company, and which in- 
cludes the Schuylkill Telephone Company of Northumber- 
land County. 


Pians and specifications have been completed for the large 
new telephone exchange building to go up for the Keystone 
Telephone Company at 281, 288 and 235 North 16th street, 
Philadelphia. It isto be built at a cost of $51,000. Specifi- 
cations call for passenger elevators, steam heating, electric 


lighting and hard-wood finishing. 


The Sunset Telephone & Telegraph Company has begun 
improvemonts on its system in Everett, Wash., at a cost of 
$10,000. All old wires and leads are to be removed and re. 
placed with new material. From the central office cables, 
called the dry core paper cables, will be stretched to differ- 
ent points. 


The Home Telephone Company of New Albany, Ind., has 
purchased the plant at Sellersburg of the Sellersburg Tele- 
phone Company, including an exchange of 100 phones. The 
plant is one of the best of its size in Southern Indiana. 


The Owenton & Williamstown Telephone Company bas 
completed its line from Falmouth to Boyd, Ky., which gives 
Falmouth telephone connection with all the towns in Central 
Kentucky. 


The Empire State Telephone Company has set poles fora 
telephone line between Mexico and Oswego, N. Y. The 
wires will be put up later. 


W. L. Wray, of Brandon, Tex., is erecting a barb-wire 
telephone line from that place to Bynum, a distance of eight 
or ten miles. 


The Richmond, Va., board of aldermen lately passed an 
ordinance granting the Southern Bell Telephone Company 
a franchise to do business in that city. 


TELEPHONE INCORPORATIONS. 


The Southern Union Telephone Company, Anna, Ill. Cap- 


ital stock, $10,000. Incorporators: Thomas N. Perrine, Ed. 


Samson, and F. W. Willard. 


The Cincinnati Telephone Company, Cincinnati, O. Cap- 
ital stock, $10,000. Incorporators: Peter Nodler, Joe H. 
Becker and Charles H. Trome. 


The Woodstock Exchange & Telephone Company, Wood- 
stock, Ill. Capital stock, $20,000. Incorporators: Charles H. 
Donnelly, George W. Field and David R. Joslyn. 


The Eel River Telephone Company, North Manehester, 
Ind.—to operate telephone lines and exchanges in Wabasb, 
Whitley, Huntington, Kosciusko, Miami and Fulton. Capi- 
tal stock, $10,000. Directors: Aaron A. Ulrey, Benjamin 
Oppenheim, Lewis Signs, Dayton C. Harter ard Jesse J. 
Tyler. 
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L NEWS. 


Lighting. 
Chicago, III. Architect M. Spitzer bas completed 
plans for an electric light plant to be built in connec- 


tion with a pumping station at Norway, Mich., to cost 


$22,000. 

Columbus, O.— Sealed proposals will be received by 
theboard of public works of this city at its office in 
the city hall building until 12 o'clock noon, September 
27, and they will be opened at 2 o'clock P.M. same day, 
for lighting the streets, alleys, avenues and other 
public highways and places of the city for a period of 
one year from date of contract, by electric arc lamps, 
on a basis of from 650 to 700 lamps, as per specifica- 
tions on file in the office of the director of public im- 
provements. Clarence M. Addison, clerk. 

Cripple Creek, Col.—At a meeting of the board of 
aldermen the granting of an electric light franchise to 
. E. E. Wade of Colorado Springs was carried. 

Delavan, Wis.—The Elkhorn and the Delavan coun- 
cils are debating on an electric light franchise. 

Franklin, N. C.—An election has been called to vote 
on issuing $30,000 of bonds for the construction of 
waterworks and an electric light plant. W. H. Macon 
is mayor. 

Georgetown, Md.—A movement is on foot for the 
construction of an electric light plant and water 
works. The town clerk can give information. 

Greenville, Ala.—W m. C. Porter, of Laurel, Miss., 
has a contract for the electric light plant for this city; 

about $13,000 will be the cost. 

Hazlehurst, Miss.—W m. C. Porter, of Laurel, will 
prepare plans and specifications for this city's proposed 
waterworks and electric light plant. 

will be available. 

Hempstead, Tex. - W. H. Freeman and associates are 
the parties here who will install an electric light plant. 
Henderson, N.C.—It is rumored that an electric light 

‘plant will be built, and that N. W. Girdwood of Co- 
lumbus, Ga., is interested. 

Jacksonville, Fla.—This city will appropriate $27,500 
for renewing and extending the electric light plant de- 
stroyed by firerecently. P. A. Holt, acting mayor. 

Jackson, Mich.—The electric light and power com- 
mission has decided to abandon its flat rate and insist 
on the general installation of meters in the buildings 
. of all light consumers, the power business remaining 
on the present basis. 

La Salle, Ill.—This place is to have a new electric 
and gaslight plant. The company is to be known as 
the Enterprise Heat, Light & Power Company, and it 
has a capital stock of $25,000. Geo. A. Wilson is 
president. 

Lehigh, I. T.—John R. King, of New Albany, Miss., 
is in Lehigh with a view to putting in an electric light 
plant. 

McIntosh, Minn.—The village council has granted to 
Anton Jensen a ten-year franchise for putting in an 
electric light plant to be completed by January 1, 1002. 

McRae, Ga.—This town will voteon the construc- 
tion of waterworks and erection of electric light 

: plant. Address town clerk. 

Montague, Mich.—The citizens will vote presently on 
the question of an electric lighting plant. 

Mooresville, N. C.—The construction of waterworks 
and an electric light plant is talked of; probably the 
town clerk can give information. 

Shawnee, Okla.—The Shawnee Electric Light Com- 
pany has bought machinery to double the capacity of 
its plant and wil] install it at once. 

Slater, Mo.—This place will soon have a new electric 
light plant. 

. Slate Run, Pa.—Electricity will be used to light this 
town. 

St. Clairsville, O.—The citizens of this place have 
voted to issue bonds for improvements to the electric 
light plant. 

St. Joseph, Mo.—This city will enlarge the capacity 
of iteelectric light plant for additional street lights. 
W. C. Stewart, city electrician. 

Thomaston, Ga.—This city will erect an electric 
lighting plaut after plans and specifications by Collier 
& Brown, 1112 English-American Building, Atlanta. 


About $325,000 ` 


Wetumpka, Ala.—A company has been formed here 
fcr the purpose of providing electric light, and th? 
stock is being rapidly taken. 


ce — 


Street Railways. 


Beaumont, Tex.—-Another Company has been organ- 
ized to build an electric railroad in this city and its 
suburbs, and has applied for a franchise to the city 
council. Among those interested are Edward Kennedy 
and A. C. Rush. 

Coldwater, Mich.—The electric railway company, iu 
which Alfred Milnes of this place is interested, was 
recently granted a franchise by the Hudson common 
council. 

Detroit, Mich.— R. F. Hannemann, of this city, bas 
been for some months in Birmingham, Ala., engaged 
in promoting electric lines in that region. A Southern 
journal recently announced that the Steel City Rail- 
way Company with a capital stock of $500,000 had 
been chartered for the purpose of constructing electric 
lines in the suburbs of that city and that Mr. Hanne- 
mann was interested. 

Fishkill Landing, N. Y.—4A contract has been 
awarded by the Mount Beacon- on- Hudson Association 
of this place to the Otis Elevator Company of Yonkers 
toconstruct an incline railroad on Mount Beacon of the 
Fishkill range of mountains, The mountain is over 
1,400 feet high. The incline road will be half a mile 
long. It will connect with the trolley railroad which 
passes through this place and Matteawan. The con- 
tract calls for the completion of the new railroad ín 
four months. Electric power will be used and the best 
plant money can buy will be installed. 

Florin, Pa.—Application for a charter for a trolley 
road between here and Middletown has been filed. 

Lancaster, Wis.—A project is on foot for an electric 
railroad from Dubuque to this place, which will pass 
through Hazel Green, Cuba City and Platteville. 

Long Meadow, Mass.—The Springfield Electric Com- 
pany expects to extend its lines to this place. 

Millville, Pa.—The borough council has granted the 
right-of-way through this borough to the Bloomsburg 
& Millville Electric Railroad. 

New York City.—A new trolley line under the title 
of the South Jamaica Electric Transportation Com- 
pany is being organized. Some of the incorporators 
are James F. Tibbits of Syracuse, T. W. Mandover of 
this city and C. J. Shaw of Far Rockaway. The new 
line is to connect with the New York & Queens County 


_ Electric Railroad and the Rockaway Road. 
Parnell, Mo.—There is talk of building an electric 


line from here to Maryville. 

Parsons, Kan.—This place is to be connected by 

trolley line with Coffeyville, Cherryville, Oswego and 
Chanute. 
. Rochester, N. Y.—Charles A. Lux, representing the 
promoters of the proposed Rochester & Syracuse 
Electric Railway, has been granted a franchise by the 
board of trustees to construct a street railway through 
the village of Weedsport. 

Steubenville, O. —An electric railway company, said 
to be the Wheeling Traction Company and the Steu- 
benville, Mingo & Ohio Valley Traction Company, has 
been granted a conditional franchise from the Belmont 
County line to Brilliant. 

St. Louis, Mo.—The St. Louis, Clayton & Western 
Railway Company, of which Lilburn G. McNair is 
president, has begun surveys for an electric railroad 
from the western part of Forest Park, near the Clay 
ton road, to Clayton. 

Watertown, S. D.—An ordinance has been intro- 
duced giving an exclusive street railway franchise toa 
company composed of Chas. Kreger, C. H. Myers and 
H. Walrath, authorizing them to construct and oper- 
ate an electric line. 

Winchester, Ind.—The Eastern Indiana Traction 
Company, headed by Peter Schwab of Hamilton, O., 
was lately granted a franchise to run tracks through 
this city. 

Woonsocket, R. I.— There is talk of equipping the 
steam railroad from here to Pascoag with electricity. 


Manufacturing. 


New York City.—The Manufacturing Electrical Nov- 
elty Company of this city has been formed to manufac- 
ture and deal in electrical apparatus and electrical 
goods of all kinds. The capital stock is $10,000. Geo. 
Stein, Leopold Pollock and J.T. Booth are the directors. 

Philadelphia, Pa.—The J. G. Brill Company, build- 
ers of electric cars, will establish a plant in England. 
G. Martin Brill, president of the concern, says: '' It is 
our intention to devote ourselves exclusively to the 
manufacture of trucks for the British market. The 
equipment will be of American make." 

Watonga, Okla.—The Watonga Electrical & Manu- 
facturing Company, capitalized at $350,000, has lately 
been incorporated by John Q. Cronkhite, E. S. Whee- 
lock and others. 


Company Matters. 


Muskegon, Mich.—Architects J. H. Daverman & 
Son, of Grand Rapids, have made plans for a brick 
factory and office building for the Shaw Electric Crane 
Company of this city to cost $5,000. 

Syracuse, N. Y.—The Marvin Electric Drill Com- 
pany of this city has increased its capital stock from 
$300,000 to $550,000. 

West Chester, Pa.—The directors of the Sun Elec- 
tric Supply Company have decided to erect a one-story 
brick building on the lot adjoining the new factory in 
which to do japanning and dyeing. 


Power and Transmission. 


Mexico City, Mexico.—A syndicate of New York 
capitalists has purchased the MacKenzie concession 
obtained from the Mexican Government for the pur- 
pose of supplying this city with water, and also for the 
purpose of developing electrical energy equal to at 
least 30,000 hp. This power will be conveyed by means 
of long-distance transmission and be used for street 
lighting, street railways, mining, smelting and other 
purposes in the city and adjacent towns. Te water 
needed and to be supplied amounts to 40,000,000 gallons 
per?4 hours. Warren H. Loss of New York City will 
supervise this improvement. 

San Bernardino, Cal.—Articles of incorporation of 
the Mentone Power Company, which purchased a 
power right in Mill Creek Canon, were filed recently. 
The capital stock is $500,000, and the directors are Wm 
G. Kerckhoff, E. A. Beck and others. 


a- — 


Automobiles. 


Hartford, Conn.—The new auto-sweeper is to be 
manufactured by a Hartford Company, organized by 
W. L. Curtiss, bearing the title of the Hartford Motor 
Machine Company. It is organized under the laws of 
the State of Maine, with a capitalof $250,000, of which 
$200,000 is paid in, the balance remaining as a treasury 
stock. Most of the stock is held in this city. 

Hazleton, Pa.—H. A. Franz, of the Franz Automo- 
bile Company, who expects to establish his plant here, 
has been informed by the board of trade that if he can 
induce the capitalists to become interested in the 
proposition the board will be ready to do business 
with him. Mr. Franz will communicate further with 
the board. 

Lansing, Mich.—The Auto-body Company is the name 
of & corporation organized by business men of this 
city to manufacture bodies for carriages and automo- 
biles. The company will occupy the former plant 
of the Stone Lumber Company at North Lansing, 
and will begin operations at once. The officers of the 
company are: President, Lawrence Price; treasurer, 
E. 8. Porter; secretary and manager, H. F. Bradner; 
additional directors: L. J. Driggs and H. E. Thomas, 
all of Lansing. 

New Haven, Conn.--Mr. Fischer, of the Fischer Motor 
Vehicle Company of Hoboken, N. J., manufacturers 
of motor vehicles for business purposes, says that if 
suitable inducements in relation to a site here are 
offered, his company will erect a £100,000 plant and 
employ from 200 to 500 hands. , 


Supt. 25, 1901.] 


————M————— 


ELECTRICITY. 


LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Monday, September 23, 1901. 
STREET RAILWAY STOCKS. 


STREET RAILWAY STOCKS. 


NA 
NEW YORK CITY. 
Bleeker Street and Fulton Ferry................ 100 


Broadway and Seventh Avenue................ 100 
Central CrosstOWD.........c eere 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street................... 100 
Dry Dock, East Broadway and Battery........ 100 
Eighth Avenue..................eeeee nnn 100 
Metropolitan Street Railway.................. 100 
Ninth Kenne rn „ 100 
Second Avenuae ss 100 
Sirth m edusss st 100 
Third Avenue... Giese wes e me n rhe 160 
Twenty-Third Streeꝶtt t. eee eeee 100 
OTHER CITIES. 
Albany United Traction....................... 100 
Brooklyn Olty Rallwa ůuu . . 100 
Brooklyn Rapid Transit....................... 100 
Baltimore United Railways, com.............. 50 
do. do. do. Prein 00 
Buffalo Rallcaů r,.» RR ntes 100 
Cleveland City Railway................ . 100 
Cleveland Electric Railway..... .............. 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. ptef. s 100 
North Jersey Street Rallway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, new............... 100 
do. do. do. ern 100 
St. Louis United Railways, com . 100 
0. do. do. prerkn EET 100 
Detroit United Railway...... FFF 100 
PHILADELPHIA. 
American Railways.................. eee 50 
% ooo mr ⁊ ⁊ aed s 50 
Columbus Rallvaꝶyy))xr;rns.. 100 
Columbus Railway, pre enn. 100 
Consolidated Traction of New Jersey. 100 
Continental $29 paid..................... ꝗ 50 
Consolidated 'Traction of Pittsburg.......... 50 
do do Brel Rh 50 
Dayton Traction 100 
Fairmount Park and Haddington............- 50 
Fairmount Park Transportation............ S. 50 
Frankford & Southwark. 50 
Germanto w' TggtlRgh”gdnd—k F rn mnt nt 50 
Green & Coates, $15 paid................. 50 
Hestonville Mantua & Fairmount...........-- 50 
|j.) ERN RC E 50 
Indianapolis Street Rallwaũ e. 100 
Lehigh Avenue, 830 pale... 50 
Newark, N. 747JJ77JJJJ 2. . 100 
Philadelphia City, $23.75 pa lde. Pù 50 
Philadelphia & Gray’s Ferry, $25 paid......... 50 
Philadelphia Traction. — 50 
Railways Company Generalmꝝsss 5 
Reading Tractioũo n. 50 
Ridge A venue, 828 pale... 50 
Rochester „ 100 
Scranton and Carbond ale... 100 
Second & Third.......... .... 50 
Scranton Rallwaꝶãe y.. 50 
Thirteenth & Fifteentènnn.ꝑ 50 
Trenton Street RailßwWũ —uꝶ .. 50 
Union $30 5 6 paiĩde... rete 50 
Union Traction, $17.50 pald................ 50 
United Power and Transportation, $29 paid... < 
United Traction of Pittsburgg. 50 
do do pre. 50 
United Traction of Reading, Pf. 50 
West Philadelphlli «kk... 50 
Wilmington and West Chester Traction 50 
BOSTON. 
Boston Elevated, full paid................. 100 
West End Street, coͥuᷣmwnn.ĩͤ 50 
do. do. do. preTnnnn.. 50 
CHICAGO. 
City Railwa gg 100 
Lake Street Ele vate. 100 
North Chlcagooooꝛůꝛu cece 66 —.. 100 
Union Traction, com.......... .. m 


do. do. pref... 


ME. Par 
value. 


Last Sale. 
Bid. Asked. 
33 36 

240 245 
266 280 
208 220 
150 185 
120 28 
390 405 
166 1661 
196 200 
215 218 
175 215 
120 1201 
390 410 
106 1074 
242 244 
61 672 
164 162 
91 92 
110 111 
120 121 
871 888 
47 50 
20 23 
28 30 
101 105 
22 24 . 
109 110 
31 32 
86 87 
263 214 
891 90 
748 Tot 
402 41 
3594 360 
40 40} 
814 85 
671 68 
155 1554 
24 244 
62 24 
156 1562 
71 114 
22 271 
466 4661 
1474 148 
151 1512 
48 484 
72 73 
41 . 474 
42 424 
205 2051 
J01 1014 
952 96 
24 2t 
324 21 
3064 310 
25 254 
20$ 21 
505} 306 
24 244 
310 3104 
240 245 
283 29 
40 404 
14 144 
50 504 
292, 2524 
49 464 
1784 179 
94 974 
112 113 
205 210 
13 13+ 
190 200 
164 18 
584 85} 
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NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company 50 73 14 
Consolidated Traction Company, com.......... 50 24 244 
do. do. do. pref.......... 90 951 044 
Federal Street and Pleasant Valley Railroad.. 25 2 57 
Pittsburg and Birmingbam Traction Co....... 50 474 49 
United Traction Company, pref............... 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES' STOCKS. 
. NAME Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, COM............ ccc cee e eee eee 100 16 20 
do dO: (( ² y 100 48 49 
Electric Lead Reduction...................... 100 2 21 
Edison Ore Milling Co 10 8 11 
Electric Vehicle, com....°'*'..... ee eee eee 100 41 51 
do do pref........ VV 100 14 84 
General Carriage................... eese 100 i 1 
General Elect rico . 100 261 2511 
BOSTON. 
Boston Electric Light......................... 100 T 8 
Edison Electric Iiluminating...ã . 100 250 251 
General Electriſſw Ink w w q 100 £61 2611 
Massachusetts Eiectric Companies, com 100 36 39 
" LE re pref....... 100 91 914 
Westinghouse Electric & Mfg., com........... 60 12 121 
do do do pref 50 80 801 
CHICAGO. 
Chicago: Edison. i25. sot a RA EE SERE Iun 100 1674 167% 
National Carbon, com............... eene 100 171 17 
do d pe. 00 84 841 
PHILADELPHIA. 
Electric Company of America................. 50 1 75 
Electric Storage Battery, com................- 100 71 2 
do do do preknk ses 100 85 86 
General Electric Automo bilde 50 t Lj 
National Electric. nn 10 11 114 
Pennsylvania Electric Vebicle, com........... 90 ] 11 
do o do pref............. 50 1 1i 
Philadelphia Electric trust ctfs. 85 pald....... 25 58 oi 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light 100 19d 196 
Narragansett Electric Company, Providence... 50 93 94 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light...............-- 100 141 1411 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 1633 1631 
Erie Tapa & Telephone Company........ 100 42 421 
New England Telephone Company............ 135 1354 
NEW YORK. 
American Telegraph & Cable Company....... 100 . 9t 94 
Central & South American Telegraph Co..... 100 105 110 
Commercial Cable Compan g/. 100 180 185 
Franklin Telegraph Company................. 100 45 54 
Erie Telegraph & Telephone Cumpany........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 116 118 
Mexican Telephone Compan gg... 100 2 2t 
New York & New Jersey Telephone Company 100 168 178 
Pacific & Atlantic Telegraph................ 25 18 i 
Postal Telegraph Cable Compahy............. 100 
Southern & Atlantic Telegraph Company)... 25 100 100 
Commercial Union Telegraph Compun 25 115 
Western Union Telegraph Company 911 92 
MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company............-. 50 113 116 
Cumberland Telephone & Telegraph Co...... 50 136 140 
Chesapeake & Potomac Telephone Company.. 100 67 70 
Chicago Telephone Company e 100 200 210 
Central Dist Prtg & Teleg Co of Pgb.......... 100 148 150 
Empire & Bay States Telegraph Company . . i5 76 
Hudson River Telephene Company..... VOCE 100 115 120 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I ) Telephone Company........ 160 971 98 


S utbern New England Telephone Company. 


ELECTRICAL SECURITIES. 


Closing Prices, Mon Monday, Sept. 23 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 


Par Last Sale. 
Value. Bid Asked. 
Electro- Pneumatic Transit.................... 10 E i 
«ddy Electric Manufacturing Company. 25 ]0 101 
Storey General Electric....... .. „ 10 11 12 
Consolidated Car Heating... ......... denna . 100 Dn 57 
Standard Underground Cable e 100 218 29) 
Pratt and Whitney, pref..... VC 100 87 88 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 5s....... 1174 JINX J 
do. do. do. gen. mtg. oS....... 1164 MANN 
Watervliet Turnpike NX RR., Ist mtg. 6s...... 125 MNN 
do. do. do. 2d. mtg. 68...... 124 MAN 
Troy City Railway Company, Ist 58.............. 1164 "m 
BROOKLYN 
kn. Heights, Ist mtg.................ueeeeese 1083 ANO 
B., Q. C. X Sub., Ist mtg... ee eee eee eee DIT IX J 
do. Ist con mtg........ "—— ree 10] MAN 
Jamaica & Bkn Ist mt ggg . 105 JX J 
Sea Keach Ist mtg.......... FFC 86 M&S 
Bkn. Un. El. 18st mt bis 10] KAA 
Nassau Electric, cn mtg..... Ls edad urs 98 JX J 
do. Ist mtg...... JJ) ee ne a er eae eee 114 ANO 
Atlantic Avenue Ist mty........................ TOS ANO 
do. do. gen mtg.......... Vets EEE 115 AXO 
NEW YORK 
Bleecker St & Fult'n Fer'y RR, Ist mtg 5s..... 984 T 
Cent Pk, N. X ER. Rit, Ist cons mtg ds...... 107 JND 
Central Crosstown Ri, Ist mtg 68,............ 125 MNN 
Coney Island & Brooklyn RR, Ist mtg USt us 101 JX J 
D Dock, E bd'y X Bat'y R gen mtg sss 117 J&I 
do. do. do. RR scrip 5 percent. 102 FANA 
Eighth Av RR Co, cert indebt 6 per cent.. 208 FNA 
42d St, Man & St Nicholas Av Ist mtg 6s 1162 MAS 
do. do. 2d mtg ine tis... S9 IX J 
Lex Ave & Pay Ferry RH, Ist mtg g 5s.......... R4 MAS 
Metropolitan St Ry Co g mtg cl tr g 5s........ ]20 l^ N 
Second Ave Ry ger cons mtjr sss 120 MAN 
do. 21 58. eu i Ja J 
Steinway Ry (I. I ) Ist ‘mtg g 6S.. Vocum ook a ET 116 JX J 
South Ferry Rit Co Ist mtg os...... Qus aped esit e 110 ad 
Third Ave RR Ist mtg g58............... eee suet AK J 
Twenty-third Street Ry Ist mtg 6s. . . J&J 
do. VVV 106 JA 
Union (IIuckleberry) Ry Ist mtg 5s............ 113 F&A 
BROOKLYN. 
Kings Co Elec L X IP... . Vase ados De tae 200 QNM 
do. /// e xA CESAR 110 & O 
do. do. pur mtg.............. s. dap AX 0 
Edison consol mt gg . 994 JA 
PHILADELPHIA. | 
3altimore Traction Ist 5S coup 1929,,............ 2... MAN 
do do eol gold 5s 1900.4 ͥͤé⁰ 100 X J 
Buffalo Railway con 5s reg coup 19314 118 1 X A 
Citizens of Ind Ist con gold 5s reg coup 1933.. 110 MAN 
Columbus St Railway lstcon gold 58 coup 1932. 100 X J 
Continental Passenger Ist 6s coup 1909 . ee d Oe 
Consolidated Traction of N. J. Ist gold 58 1933. 1094 J D 
Crosstown (Col. O.) Ist gold 5s coup 1933...... 1004 IAD 
Dayton O.) Traction lst gold 5s reg 1916...... 95 IX J 
Duquesne ‘Traction Ist 5s reg coup 1930. . ...... 1171 X 
Klectric-People's 4s trust ctfs reg 19455 q 902 ASO 
Fairmount Park Transp 1st gold 5s reg e 1912 MAS 
do do 2d gold 5s reg coup 19174. MAS 
Germantown Passenger Ist 5s reg 1904. J ND 
]Iestonville 2d 68 coup 190————ᷣ—. . 102 MAS 
do do con gold os reg coup 1924.. 120 MAN 
llolmesburg, 'l'acony & Frank, Ist g ds re 1925. 100 MAN 
Indianapolis St Railway gold Js reg coup 1933.. 83 JX 4 
New York & Queens County 58 1946. bis AX QO 
People's Pass stock trust certificates reg 1943.. — 1059 FANA, 
Philadelphia Traction col tr 4s coup 1917...... 106 * X A 
Rapid Railway Ist g 58 reg coup 1915.......... 105 MAS 
treading Traction Ist 6s reg coup 1933. g 128 JINX J 
Reading & Womelsdorf Ist òs coup 1925........ o 3 
Rochester Railway con 5s reg coup 1930. . . . ... 110 ANO 
Scranton & Carbondale Ist 6s reg coup 1923.... 100 X 4 
Scranton Railway Ist con 5s reg coup 1932.... 105 Jax al 
Scranton Traction Ist 6s reg coup 1930.......... 117 MAN 
United Railways (Balto.) tr ctfs. 4s reg 1910.. 90 AX 
United Trac (l'itts.) gen mort os reg coup 1:07. 1155 IN J 
United Traction. Reading) 5s coup 1926........ 103 X 4 
West Philadelphia mort és reg 1906............ 111 ANO 


West Philadelphia 2d mort 5s coup 1926.......... 115 MAN 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 16?2(21036c.; Lake, 1654(17c.; 
casting, l6!4«rl63(c 


Control of the Johnstown, Pa., Passenger Railway has changed hands at 150. 


The Westinghouse Electric Manufacturing Company dividend is payable 
October 1. 

New York elevated roads are making large gains in traffic and earnings show 
à surplus over dividend requirements. 


The project for a through street railway line from Hartford to Worcester, 
sixty miles, and ultimately to Boston, is inaking progress. 

An official of the Chicago Edison Company says the month of September will 
show abnormally large gains in the output of electric current. 


The Metropolitan Street Railway Company of New York has declared the 
regular quarterly dividend of 154 per cent., payable October 15. 


The Electric Storage Battery Company has declared a dividend of 1), per 
cent., each, on its common and preferred stocks, payable October 1. 


At the recent annual meeting of stockholders of the American Railways Com- 
pany in Philadelphia the retiring board of directors was re-elected. 


The Hudson & Bergen (N. J.) Traction Company has been formally merged 
intothe Jersey City, Hoboken & Paterson Street Railway Company. 

The American Electric Company of New York City, capital $1,000,000, has 
been incorporated to mauufacture a patented substance resembling mannite. 

The Erie Telephone problem is bothering the financiers in New York and 
Boston. The regular quarterly meeting of the directors will be held to-day 
(Wednesday). 

The American Telephone & Telegraph Company has declared the regular 
quarterly dividend of 1½ per cent., payable October 15. Books close October 1 
and reopen October 14. 

The Metropolitan West Side Elevated Railroad (Chicago) traffic for the first 
twenty days of the current month shows a gain approximating 10 per cent., com- 
paved with thesame period last year. 


The Twin City Rapid Transit Railway Company reports for the month of Au- 
gust yross earnings of $285,089, an increase of $25,552, and net $161,554, an increase 
of $12,056; surplus $50,204, an increase of $5,990. 

Mr. Walter Abbott has resigned as treasurer of the Erie Telegraph & Tele- 
phone Company and the subsidiary companies, owing to pressure of other business. 
Mr. John Baleh has been appointed treasurer in his place. 


The Forty-second Street, Manhattanville & St. Nicholas Avenue Railway 
Company of New York City, reports for the year ending June 30 gross earnings of 
$097,749, an increase of $557,206, and net $225,214, an increase of 298, 783. 

The franchises of the Chicago surface railway companies, based on the detailed 
figures of construction of the North, South and West Side lines, as summarized by 
a local publication, are valued at $75,000,009, The companies voluntarily opened 
their books for this unofficial inspection, 


A mortgage for $1,200,000, given by the Ballston (N. Y.) Terminal Railroad 
(‘ompany to the Atlantic Trust Company of New York, has been executed and re- 
corded in the Saratoga County Clerk's office to cover the same value of bonds is- 
sued to extend and equip an electric railway from that placeto Amsterdam before 
December 1, 1901. 


A drop of about 10 per cent. on Mongay inthe market value of the stock of the 
Amalzamated Copper Company —the Copper Trust-~a shrinkage of over 15 points 
in two business days, created a sensation in Wall Street. A report was current on 
Monday to the effect that inorder torelieve the situation and to dispose of surplus 
stocks the price of copper will be reduced 2cents a pound. This could not be con- 
firmed. 


Stockholders of the Union Traction Company of Philadelphia, held their an- 
nual meeting on the 18th inst. The following directors were elected: Thomas 
Dolan, William L. Elkins, Alexander M. Fox, John B. Parsons, William H. Shel- 
merine, Alfred Smith, J. J. Sullivan, P. A. B. Widener, George D. Widener, 
George W. Elkins, Alexander Balfour and Charles O. Kruger. The report for the 
vear showed: Receipts, $13,451,680.58; cost of operation and fixed charges, $12,570,- 
414.14; net profit, 8861, 26.40. 

Phelps, Dodge & Co., of Boston have this to say regarding the present copper 
situation: During the past few months we have found the demand for refined 
copper to be unusually heavy. We are sold up two months ahead, aud orders 
continue to come inin unusual volume. Shipments during the first two weeks in 
September have been as heavy as ever before in our history. Our price for ees 
trolytie copper is 16?4 cents per pound, which is as high as it has sold this year." 

The Commercial Pacific Cable Company was incorporated, with a capital of 
$100,000, at Albany on Monday. The incorporators arc Jolin W. Mackay, Clarence 
11. Mackay, Edward C. Platt, Albert Beck, George G. Ward, Albert B. Chandler 
and William W. Cook, all of whom are directors or officers of the Mackay Postal 
Telegraph and Commercial Cable Companies. John W. Mackay said yesterday 
that the Commercial Pacific Cable Company was organized to lay a submarine 
cab e from California to the Philippine Islands by way of Honolulu, Hawaiian 
Islands. ‘Vheeable will beabout 8.500 miles long. The section from California to 
the Hawaiian Islands, Mr. Mackay expects, will be in operation within nine months. 
The time required to lay the cable from the Hawaiian Islands to the Philippine 
Islands will depend upon how quickly the cable can be manufactured, but Mr. 
Mackay believesthe whole cable will be completed within two years. 
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EDITORIAL NOTES. 
Much interest is being 
The manifested just at present 


in the copper situation. 
The attention of the finan- 
cial world to the condition 
of the copper trade was focused by the action 
about ten days ago of the Amalgamated 
Copper directors omitting to declare an extra 
dividend, which practically reduced the divi- 
dend rate of their securities from an 8 per 
cent. basis to 6 per cent. It was explained at 
the time tbat the directors deemed their ac- 
tion a conservative one in view of the condi- 
tions of tbe trade, but no statement was 
given out in which the actual trade conditions 
were revealed. 

The paramount questions would therefore 
seem to be: '* Will the price of copper drop to 
around twelve cents?" or Will the Amal- 
gamated Copper Company be able to keep tbe 
price above sixteen cents?" Apparently 
widely diversified opinions are held in regard 
to these questions: 

It can be authoritatively stated that the 
Amalgamated interests believe that the price 
can be maintained as aresult of tbe sound 
condition of the copper trade in the United 
States. On the other hand, the opinion of 
copper brokers and dealers is that the condi- 
tion of the trade abroad will necessitate a 
reduction here, and that it will come slowly. 
They believe there will be no sharp reduction, 
but that concessions will be offered from time 
to time. 

According to the New York ‘‘News Bureau" 
prominent interests in tne copper trade assert 
that an excessive surplus of copper does not 
exist in this country. It has also been asserted 
that the domestic consumption of copper thus 
far for the present year has been very large. 


Copper 
Situation. 


On the other hand itis stated by excellent 


authorities that the visible supply of copper in 
this country is very large. The copper produc- 
tion in the United States, as given by the pro- 
ducers, from January 1 to August 31 of tbe 
present year, amounted to 178,046 long tons. 
The figures for the same period of 1900 were 
practically identical, being 178,656 tons. The 
production for this period of 1900 was consider- 
ably in excess of that for the same period of 
1899 and the output for the entire year was re- 
garded as unusually large. 


With respect to the statement that the do- 
mestic consumption of copper has been large 
this year and that it is increasing rapidly, it 
is stated on high authority that the consump- 
tion for the year to date has been about the 
same as that of last year, but it is postively as- 
Serted by many persons that no increase 
has been shown and that the record for the 
entire year should be regarded as ee 
if it equals that of 1900. . 

Exports of copper for the present year 15 
date are authoritatively stated to be about 
50,000 tons less than for the same period last 
year, while the imports of copper for the pres- 
ent year to date have increased about 15,000 
tons. This means a loss over last year’s busi- 
ness of something more than $20,000,000. 

With respect to the statement that the 
Amalgamated Copper Company does not in- 


tend to reduce the price of copper the opinion 


is expressed by well informed persons that the 
company must reduce the price of its product 
eventually if it wishes to dispose of its hold- 
ings. The same authorities say that cop- 
per can be imported from Europe and re- 
fined and be sold at a less figure than the 
Amalgamated Company is now quoting. It is 
even claimed that imported copper could be 
sold at several cents below the Amalgamated’s 
price. 

It bas been said that the Amalgamated Cop- 
per Company controls such a large part of the 
world’s output of copper that it can practi- 
cally control the price of the product. In this 
connection an authority says that the world’s 
output of copper last vear was about 460,000 
tons. Of thisamount the United States pro- 
duced about 250,000 tons, and of the American 
product the Amalgamated Copper Company 
supplied not more than 150,000 tons. It is 
pointed out, therefore, that the latter com- 
pany does notcontrol the copper output and 
cannot control the price. 

It is generally agreed that the accumula- 
tion of copper by the Amalgamated Copper 
Company and its allied interests, is due not to 
any falling off in domestic consumption, but 
to the collapse of industrial activity in Ger- 
many, a8 well as other European countries, 
On the one side, those who believe a break in 
prices here is imminent maintain that the 
demand will not spring up abroad soon enough 
to warrant a maintenance of present prices 
until that period is reached. On the other 
side, the belief is firmly entertained that this 
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demand is already beginning to show itself, 
and that, as the supplies are in strong hands, 
it will bean easy matter to hold prices up to 
the present figures. 


XR & * 


Mr. Guy Morrison Walker 


Interurban has written an interesting 
Railways article for the New York 

as an "Fiparcier" on the contest 
Investment. between steam and  elec- 


tricity, and hisinvestigation 
bas convinced him that the ‘‘bullding of steam 
roads will from this time decrease, and the 
great supply of steam road securities that has 
satisfied the investment demand of the past 
will diminish, while in their place will be 
offered for some years to come an increasing 
volume of the securities of interurban elec- 
tric rallways." This fact, he says, should lead 
trust companies, bankers and investors gener- 
ally to investigate the intrinsic value of the 
securities of the interurban railways now in 
operation, and to discover if possible some- 
thing to their future by investigating the con- 
ditions under which they are now competing 
for traffic in their respective territories. He 
also makes the point that the earnings of in- 
terurban linesare not so quickly nor so severe- 
ly affected in times of industrial depression as 
are the earnings of the steam roads. The 
reason for this is easy to see, for when people 
begin to economize they naturally first curtail 
those disbursements which are heaviest, and 
as the steam road fares usually amount to con- 
siderable sums, their payment is heavy and is 
early cut off, while the fares of the interurban 
road, being small and light in comparison with 
the steam road fares, are hardly felt, and, as a 
consequence, traffic on interurban roads con- 
tinues heavy long after a considerable shrink- 
age has been noticed in the travel over steam 
lines. 

In Mr. Walker's opinion the electric lines 
will be forced into the carriage of freight and 
express, and that it will in their case, as 1t has 
been in the case of the steam roads, prove to be 
the most protitable branch of their trattic. The 
possibilities of the development of this class of 
business when the electric lines shall have 
been connected into systems, and when their 
roadbed and equipments are standardized so 
that they will be enabled to exchange traffic 
with steam roads, are so great that it is idle to 
speculate concerning them. 

So tirmly convinced has Mr. Walker become 
in the bright future of electric railways tbat 
he considers it exceedingly strange that the 
securities of interurban roads should have 
escaped as they have the attention of con- 
servative and far-seeing investors, for with a 
capitalization averaging per mile so much less 
than steam roads, with earnings that compare 
favorably, with operation still crude, yet al- 
ready at a far lower per cent. of gross earnings 
than the steam roads have been able to operate 
for, with rates quite profitable, yet far below 
the figures found unprofitable by the steam 
roads for the same class of trattic, it is impos- 
sible to eseape the conviction that the securi- 
ties of electric interurban roads are intrinsi- 
cally a better investment than those of steam 
roads, and when the great undeveloped possi- 
bilities of their freight and express trattic are 
considered, then is one forced to realize that 
while the great growth in value of stcam rail- 
road securities has come to an end, the growth 
in electric railroad securities has only begun. 


ELECTRICITY. 


Work on the rapid tran- 
sit subway in this city is 
rapidly progressing, as 
testified to by the numer- 
ous excavations open in 
all parts of the metropolis. About one-fourth 
of the total work to be done is already com- 
pleted, the amount of money so far expended 
being $8,500,000 As the construction is being 
pushed so rapidly—namely, at the rate of 
$1,000,000 a month—steps are being taken look- 
ing to the erection of a suitable and cen- 
trally located power house. With this object 
in view the entire block bounded by Fifty- 
eighth and Fifty-ninth streets and Eleventh 
and Twelfth avenues, was purcbased last 
week by John B. McDonald for the Rapid 
Transit Commission. 

Plans for the placing of the machinery 
which is to drive the rapid transit system had 
been made beforea search was begun for the 
ground on which to build the power house, 
and it was known that a plot of land 600 feet 
long by 200 feet wide would be needed. The 
property just purchased is 800 feet in length 
and 200.10 feet wide, thus affording more than 
160,000 square feet of floor room, which will 
be ample. 

In addition to filling the requirement for 
space, the property acquired fronts on the 
North River, thus affording excellent docking 
facilities, which are also necessary. There is 
at present a pier 250 feet long on the property, 
and this is included in the sale with all 
riparian rights. This dock, however, will not 
be sufficient, and an additional 250 feet will 
be added as soon as practicable. 

lt is expected that work will be begun on 
the power house in about six months. 

Mr. Douglas Robinson, who acted as sale's 
agent, referring to the subject is reported as 
saying: 

“We feel entirely satisfied with the pur- 
chase because we have a plot on which we can 
place a building, such as it is proposed to 
erect, that will be seen by everyone going up 
or down the Hudson River. It is the inten- 
tion of Mr. McDonald to havea building that 
will be an ornament to the city and one that 
will be entirely satisfactory to the citizens of 
this great metropolis. It will also be the 
largest structure of its kind in the world, and 
undoubtedly will contain the most powerful 
machinery.” 

While plans for the building have not yet 
been decided upon, it has been estimated that 
it will cost, when completed and furnished 
withthenecessary machinery, nearly $3,000,000. 

Contracts have already been let a Milwaukee 
company for eight engines of 7,500 horse power 
each and the Babcock & Wilcox Company for 
forty-eight water tube boilers. There are yet 
many contracts to be given out, among which 
are those for furnishing the electrical ma- 
chinery and apparatus, which it is understood 


The 
Rapid Transit 
Power House. 


will be awarded in the very near future. 
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CON SUL WARNER reports from Leipsic, Ger- 
many, that work has been begun on the elec- 
tric railroad between Ilalle and Merseburg, 
permission for the construction of which was 
granted by the Prussian Government several 
months ago. It is expected that the IIalle- 
Amendorf section will be completed before the 
beginning of winter. 'The total length will be 
10 miles. Power will be obtained from the 
River Saale. 'The Consul also states that the 
projected electric railroad between Leipsic and 
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Halle has been abandoned, the Prussian and 
Saxon Governments having refused to grant 
the necessary franchises. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

AN unusually large attendance is expected 
at the Convention of tbe American Street 
Railway Association, to be held in this city 
October 9, 10 and 11. Western men are coming 
in large numbers. A special train will leave 
Chicago on Monday next at 3 P. M. under the 
personal charge of Mr. N. C. Keeran, passenger 
agent of the Wabash road in Chicago. The 
beadquarters of the Association in New York 
will be at the Murray Hill Hotel. 

— 2 — —— 

CHARLES T. YERKES has bought another 
London railroad, or, rather, he bas contracted 
for 999 years with the Great Northern Railway 
totake overits suburban business and fran- 
chise for the projected underground road to 
extend from Holborn to Finsbury Park. Parlia- 
ment will be asked to granta franchise fora 
link, less than a mile long, to connect this 
line with Mr. Yerkes’ Brompton and Picca- 
Gilly line. Both lines connect with the Dis- 
trict Underground Railroad, giving Mr. Yerkes 
control altogether of 46 miles of road. 

—M —— — 

BEFORE the end of the year sleeping cars 
will be putin operation on the trolley line of 
the Lake Shore Electric Company. The sleep- 
ers will run on the line from Detroit, Mich., to 
Cleveland, O., and possibly to Toledo. Through 
trains with sleepers will run between Cleve- 
land and Detroit, it is promised, by Christmas. 
This will be the longest electric road in the 
world when completed from Detroit to Pitts- 
burg. 
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Ir is stated that the first cable for a tele- 
phone line between Brussels and London was 
laid September 27. The distance is 250 miles, 
56 of which is under water. The cost of the 
construction of the line will be £36,000. 

— 2 — 

ELECTRICITY has become au important fac- 
tor in the economics of mining. It has made 
possible the working at a fair profit of ores of 
too low a grade to work with the use of any 
other form of power. Many mines which could 
not be formerly worked are now included in 
the list of paying properties, owing to the 
application of electricity. The ficld for its 
employment is broadening monthly, and the 
resources for its development are as yet barely 
touched. 


„„ duces 

Mn. JOSEPH M. IIILL will be associated with 
Mr. Thomas A. Edison in the development of 
the commercial side of the Edison storage 


battery. 
— 2 ů— 


A sTUDY of electrical railway systems in Eu- 
rope is to be made before the Rapid Transit 
Commission and the company having the con- 
tract for the rapid transit tunnel in this city 
decide upon plans for operating the cars in the 
tunnel. William Barclay Parsons, the chief 
engineer of tbe Rapid Transit Commission, 
will sailon the Deutschland to-morrow to 
begin an examination of electrical railways. 
IIe will meet in London August Belmont, who 
financed the tunnel company, and some other 
men interested in the tunnel. Mr. Parsons 


OcT. 2, 1901.] 
will spend at least a week in London examin- 
ing the underground roads in that city. After 
Mr. Belmont and the others join him in Lon- 
don the party will go to Paris and spend an- 
other week examining electric roads and elec- 
tric plantsthere. Later they may visit some 
other cities on the Continent. Mr. Parsons 
said he expected to return in a month. 

— — 

THE value of the wireless telegraph at sea 
was recently demonstrated when the Campania 
and the Lucania passed one anotherin mid- 
ocean. They were able to communicate with 
each other for a hundred miles. Kach signaled 
the other about the sighting of icebergs before 
tbey sighted each other, and when they were 
35 miles apart. 


THE building of the Cape-to-Cairo telegraph 
line has offered plenty of opportunity for the 
inventive mind. Difficulties of transport have 
perbaps never before been so keenly experi- 
enced, and have forced the engineers to fall 
back on many devices of their own in the ab- 
sence of regulation material. Live trees now 
take the place of telegraph posts, and, accord- 
ing toa Cairo correspondent, they offer more 
than one advantage over the dead-wood up- 
rights. In particular, they afford protection 
against the swarms of white ants which infest 
the country. From time to time the branches 
are kept lopped sufficiently to preserve the 
wires from being too much enveloped in foliage. 


Cords of tarred hemp are used as insulators. 
— — 


TIIE first call for bids for motor vehicles to 
be used in the Postal Service was. made in an 
order of the Post Office Department at Wash- 
ington, D. C., September 27. Bids are to be 
opened there on October 12 for furnishing tive 
vehicles for service at Minneapolis, Minn. The 
vehicles are to weigh not less than 1,000 pounds 
each. They will be used from January 1, 1902, 
to June 30, 1903, with a running time not ex- 
ceeding sixteen hours a day. Wagons, mes- 
sengers, and electric cars, now carrying the 
mails in the area covered, will be supplanted 
for the time named. The plan is merely an 
experiment as to the feasibility of such ser- 
vice generally. The vebicles will not be used 
for collections. 


A PROCESS has been discovered in France by 
which garbage i8converted intobriquettes. It 
consists of mincing the refuse from abattoirs, 
fish markets, etc., straw, paper, and the like, 
and adding tar and naphthalene. The whole 
mass is then mixed in a kneading apparatus, 
dried and pressed into briquettes. The di- 
rector of the Paris Municipal Laboratory says: 
“These briquettes have a slight odor of gas, 
burn brightly, and engender heat slowly. 
With a more highly perfected method of 
manufacture, they will engender less ash, and 


the heat-producing qualities will be about the : 


same as those of common coal. They will 
also possess the advantage of burning slowly 


and developing no 8moke."' 
: PODS 


THe extent of dredging for gold, which is 
being carried on in the bed and on the banks 
of the Feather River below Oroville, Cal., is 
indicated by the amount of electric power 
which is being used to drive the various 
dredging machines. For the past 18 months 
or more the Bay Counties Power Company, 
whose two power houses are located at and 10 
miles above Colgate, on the South Yuba, sup- 
plied these machines with 1,000 horse power. 


ELECTRICITY. 


This will soon be doubled. 'Theamount of 
electrical energy which these Feather River 
dredges will soon be employing will thus near- 
ly equal the horse power energy drawn by the 


- Grass Valley mines from the same works. The 


latter are using 2,500 horse power. 
— — 

ON account of the advent of electric railways 
in Bombay and Calcutta, India, fresh sites had 
to be found for the magnetic observatories, and 
the observatory in Rangoon is to be located far 


out of the town. 
—K——. 


TEE hugh machines called for to equip the 
Metropolitan Electric Lighting plant at Wil- 
lesden, one of the suburbs of the British me- 


tropolis, will be manufactured by Continental 


European concerns. The two engines of 6,000 
indicated horse power each will be built b 
the Swiss engineering firm of Sulzer Bros., 
while the same number of 3,500 generators will 
be manufactured by Kolben & Co., of Prague, 
Bohemia. The combined value of these orders 
exceeds $350,000. 


THE first electric railroad in Russia has been 
opened this year; it is 134 miles long, and con- 
nects the manufacturing city of Lodz, in Rus- 
sian Poland, with the nelghboring towns of 
Zgierz and Pabianice. 

5 

Tne Cape Breton, N. S., Electric Company 
is installing searchlights for its ferry boats 
plying between the Sydneys. 

— 22 — 

AT Rouen, France, the chief of the fire de- 
partment has submitted a proposal to the 
municipal authorities on the subject of utiliz- 
ing the tramway trolley wires in connection 
with the extinguishing of fires. All the prin- 
cipal thoroughfares of the town are provided 
with electric tramways, and the proposal is 
that pumps capable of being electrically driven 
should be installed in a number of suitable 
positions on the tramway route, to be switched 
on to the trolley wires, so that the pumps can 
be used as occasion necessitates. The proposal 


is said to have been favorably received and is . 


now under the consideration of the autborities. 
— 2 — 


PROBABLY for the first time in the history of 
Maine logging electricity will be used this 
winter in the transporting of logs from tbe 
woods to a river landing. An electric traction 
engine is now being constructed for use on a 


tract of land in the Dead River region. 
— lii —— 


AN installation for the transmission of elec- 
trical energy has just been completed near 
Naples, in the Valley of Pompeii, in which all 
the conductors used are of aluminum, says the 
“Electrical Engineer," London. This installa- 
tion consists of three horizontal turbines of 150 
hp. working at 190 revolutions per minute. 
Each turbine drives a three-phase alternator, 
and the current at a tension of 3,600 volts isled 
along three aluminum lines to Pompeii, Sarno 
and Torredell' Annunziata. The first of tbese 
lines is about two miles long, and leads to a 
sub-station of two, 3-phase transformers. The 
second line, leading to Sarno, has a length of 
about 10 miles; it conducts the current to a 
three-phase motor working at 3,500 volts and 
driving a continuous-current dynamo of 36 kw. 
capacity. This installation supplies a three- 
wire system at 240 volts. The third line, to 
Torre dell’ Annunziata, is over two miles long, 
the current serving for motive power in the 
neighboring macaroni factories. 
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DEVELOPMENT OF THE NERNST LAMP 
IN AMERICA.* 


BY ALEXANDER JAY WURTS. 


(Concluded from page 180.) 

EXPLANATORY NoTES.—The Hefner unit of candle 
power has been adopted in this paper so that ready 
comparisons may be made with results obtained on the 
Nernst lamp in European countries. 

Names of Parts in the Nernst Lamp: The ''glower" 
is the filament or light-giving body. The ‘ ballast ” is 
a steadying resistance connected in series with each 
glower. The “ holder” is the removable piece contain- 
ing glowers and heaters. The ‘heater-porcelain” is 
the porcelain disk in the holder immediately back of 
the heater. The ''heater-case" is a small glass globe 
used in the six-glower and thirty-glower lamps. 


PERFORMANCE OF THE LAMP. 

At the present writing, July 15th, there are 
in operation at East Pittsburg, 73 six-glower 
lamps, one three-glower and three single 
glower; in our laboratory and shop at Alle- 
gheny, 40 six-glower, 10 three-glower, and 21 
Single glower lamps; in the courtyard we have 
four outdoor six-glower lamps and in the 
tumbling room of the foundry, one outdoor 
six-glower lamp, all running on alternating 
current at 220 volts. In addition to these, 
there are 14 single glower direct current 110- 
volt lamps in Mr. Westinghouse’s residence, 
making a totalof something like 50,000 candle 
power in and about Pittsburg. At the Pan- 
American Exposition, we have lighted tbe in- 
terior of the dome of the Eleetricity Building 
by festooning 92 six-glower lamps from a pen- 
dant chandelier consisting of a central lamp 
of 30 glowers and 2,000 candle power encircled 
with six lamps of the six-glower type; on the 
floor, variously distributed, there are 12 six- 
glower, 24 three-glower and 8 one-glower 
lamps. These figures are intended to give 
some idea of the scale on which the Nernst 
lamp has been developed and the resources 
which have been placed at our disposal. 

Seventeen six-glower lamps have been run- 
ning at East Pittsburg for more thana year, 
and are now showing an average life of 800 
hours perglower. <A similar record has been 
made with 14 six-glower lamps operating in 
Allegheny for about a year and a half. The 
four outdoor six-glower lamps have been run- 
ning every night during thelast twelve months 
through all kinds of weather, and up to the 
present time have not given a moment's 
trouble. The six-glower lamp in the tumbling 
room of tbe foundry failed in the cut-out at 
the end of 1,000 hours owing to the accumula- 
tion of a bunch of iron dust on the pole of the 
cut-out magnet, but a few strokes of a brush 
removed the difficulty and the lamp was con- 
tinued in service. 

The line service to these lamps has been 
fairly good for a shop circuit. Asa matter of 
record, however, it was decided to test 4 six- 
glower lamps on a circuit, having wide voltage 
fluctuations and to keep a record of the service 
and the lamp performance. The record fol- 
lows: 

Four six-glower, 220-volt lamps were run 
1,000 hours, ‘The run was continuous with the 
exception of three periods per day of one-half 
hour each when the lamps were turned off. A 
record of the voltage was kept with a Bristol 
recording voltmeter. An inspection of the 
voltmeter cards show that these may be classi- 


*Paper read at the 18th Annual Convention of the Ameri 
can Institute of Electrical Engineers, Buffalo, N. Y., August 
28, 1901. 
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fied under three types. Of the first, there were 
15 cards, indicating that the voltage did not 
rise higher than 229 volts and only remained 
there for a short period. Of the second type, 
there were 26 cards, in which the voltage 
reached a maximum of 232 volts, maintaining 
this for about four hours. Of the third type, 
there were four cards showing a rise of voltage 
to 237 and remaining at 235 for five hours. 
These cards show that the lamps have been 
tested on a circuit, pressure of which varies 
from 4 per cent. below to 74 per cent. above 
normal, There were no ballasts or heaters 
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there is a sudden rush of nearly 3.5 amperes 
through the heater, whicb, owing to the tem- 
perature correction of the platinum wire, is 
quickly reduced to about-1.3 amperes. At 
the end of 26 seconds, the first glower begins 
to light; at the end of 30 seconds, the second 
glower is lighted and the heater is cut out, 
the current dropping at once to. 75 of an am- 
pere; the remaining glowers then light rapidly 
until at the end of 40 seconds all the glowers 
are lighted. From this point on there is a 
slight drop in the current until the lamp 
reaches its normal running temperature. 


FId. 10. 


burned out during this run, nor did the lamps 
recelve any attention or give any trouble. 

Of the 24 glowers in these lamps, 

15 ran 1,000 hours; 
6rán 792 hours; 
lran 580 hours; 
2ran 380 hours; 

making an average of 890 hours. 

The three, two and one-glower 220-volt, al- 
ternating current lamps have given equally 
satisfactory service, but the glowers in the 
110-volt alternating current lamp are not 
quite so uniformin their performance and 
the same glowers on direct current are com- 
paratively short lived, averaging in the neigh- 
borhood of 150 hours; 220.volt glowers, how- 
ever, on a direct current circuit would last 
nearly double that time. At East Pittsburg, 
where a section of the factory about 350 feet 
long islighted with 50 six-glower lamps sus- 
pended immediately above tbe traveling cranes, 
the features which strike me more forcibly 
than anything else are the beauty of the illu- 
mination and the total absence of shadow and 
flicker so intimetely associated with the elec- 
tric arc illumination in places of this char- 
acter. 

In connection with this topic, it will be in- 
teresting to note just wbat is going on in the 
lamp during the time of lighting, also during 
Service under varying conditions of line volt- 
age. Referring to Fig. 10, we have a curve 
showing the current taken by a six-glower 220- 
volt lamp during the lighting period. It will 
be noticed that as the currentis turned on, 


Referring once more to Fig. 5, we fini the 
current and voltage characteristics of the dif- 
ferent elements in the lamp, and above these 
the characteristics of the lamp itself, the lat- 
ter being the sum of the cut-out coil, the bal- 
last and the glower. The lamp curve was 
taken from actual measurements and approxi- 
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current, resulting in a comparatively steady 
light and safe running conditions for tbe 
lamp in commercial service. A rise of 25 per 
cent. in theline voltage would burn out the 
ballasts in a very short time, but a rise of 10 
per cent. for short periods does not seriously 
affect the life of either glower or ballast; a rise 
of 5 per cent. may be considered allowable for 
indefinite periods. 


REPAIR AND MAINTENANCE. 


When the lamps are first started, they re- 
quire no attention. After 1,000 hours, how- 
ever, the renewals become fairly regular and 
our experience shows an average life of 800 
hours for the glowers, 2,000 to 3,000 hours for 
the heaters and an indefinitely long life for the 
ballasts. It will, however, be some time before 
the average life of the heaters and ballasts can 
be definitely determined. The attention 
which these lamps receive, consists in having 
the inspector examine the lamps once a week 
through a colored glass to determine whether 
or not allsix glowers are burning. If two 
glowers are out, the lamp is turned off, the 
holder removed and two new glowers inserted; 
the holder is then returned toits place and 
the lamp continued in service. Aside from 
such renewals, these Jamps have not given the 
least trouble. 

On the occasion of starting up 50 six-glower 
lamps at East Pittsburg, one of the engineers 
who had had considerable experience with arc 
lamps, remarked that my troubles would now 
begin; but, frankly, I think he was mistaken. 
Aside from the renewal of the perishable 
parts, I see nothing in the lamp which could 
possibly cause trouble except under the most 
extraordinary circumstances. In fact, should 
a lamp receiving proper attention fail to light, 
I would look for the trouble elsewhere than in 
tbe lamp. 

In commercial service it isintended that the 
central station shall make the renewals in the 
holders. The customer will be provided witha 
case containing a suitable number of complete 
holders, ready for service, so that when a re- 
newal is to be made, the customer will simply 
remove the old holder and insert a new one, such 
operation consuming but a moment's time; 


FiG. 11. —HEATER TUBES AND GLOW ERS. 


mates very closely to the sum of the ele- 
ments, the sligbt difference probably being 
due to some differences of temperature. 'The 
voltage scale for the cut-out and ballast curves 
will be found on the right hand side of the 
diagram; that of tbe glower and lamp on the 
left hand side. Your attention is now directed 
tothe excellent cbaracteristic of this lamp, 
and when we consider the severe conditions 
imposed by the glower characteristic, I think 
we are to be congratulated on the results 
which have been attained. Witha normal in 
the lamp of 2.4 amperes and 220 volts, it will 
be noticed that an increase of 14 per cent. in 
voltage causes buta 10 per cent. increase in 


then at convenient periods, the old holders will 
be exchanged for new. Where lampsare used in 
quantity, the renewals will probably be made 
by the local attendant. The replacing of a 
ballast requires the removal of the lamp from 
the circuit; but after that the renewal is 
easily and quickly made. A slight withdrawal 
of one screw releases the ballast tube from its 
socket, whereupon the smal! aluminum termi- 
nal plugs may be withdrawn and the new 
ballast inserted. This operation does not re- 
quire any tools other than a pair of small 
tweezers, and therenewal can be made without 
returning the lamp to the workbench. 

After about 100 lamp hours, the heater case 
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becomes somewhat discolored, and, for first- 
class maintenance, tbis sbould be cleaned at 
the end of that time. The following instruc- 
tions for the care and inspection of the Nernst 
lamps are observed at East Pittsburg: 


ELECTRICITY. 


Heater Porcelain.—(This is the porcelain 
disk immediately behind the heater.) The 
heater porcelain is given a white coating which 
becomes fairly hard, but can be easily scraped 
or brushed off when it becomes covered with 


Fic. 12. 
Holders for the six, two and three, and one glower lamps, showing an aluminum plug 
ready to be inserted. 


Inspection of the Lamps. The lamps should 
be inspected every 100 lamp hours. After being 
turned off, the lamp is turned on, and it is 
noted whether all the heater tubes become 
bright. Ifany of the heater tubes are burned 
out, the holder is replaced by a new one. 

If the heaters are intact, the number of 
glowers burning is determined. If five or six 
are burning, the lamp needs no attention. 

If less than five glowers are burning, the 
lamp is to be turned off, the holder taken out 
and the number of broken glowers determined 
by inspection If the number of broken 
glowers is less than the number of glowers 
that were out, one or more ballasts are out of 
order and the lamp is to be taken downat once 
and the defective ballast replaced. When two 
or more glowers are burned out, the holder is 
to be replaced by a reserve holder. 

Ballasts.— These are supplied in boxes 
marked ‘‘ Ballasts for six-glower lamps," ''Bal- 
lasts for one-glower lamps,” etc. Burned out 
ballasts are to be renewed as soon as discovered 
and may be replaced without taking the lamp 
to the workbench. 

Heater-Case.—' This receives a coating of 
platinum black on the inside and should be re- 
placed every 100 lamp hours by a clean heater 
case, The coating may be removed from the 
old heater case with a bristle brush running at 
a high rate of speed. 'The heater case may 
then be used over again. 

Glowers.—' These are supplied in glass tubes 
marked with the voltage of the lamp for which 
the glower is intended, thus, ‘‘Giowers for 220- 
volt, six-glower lamps." Glowers marked for 
six-glower, are not to be used in a three or one- 
glower lamp and vice versa. 


platinum black. When a holder with a black 
heater porcelain is removed, the glowers should 
be taken out, the old coat brushed off, except 
directly under the heater tubes, and a new 
coat of ‘‘heater porcelain paste" applied. This 
paste is a white powder which is to be mixed 
with water and applied with a camel's hair 
brush. After replacing the heater porcelain 
and allowing it to dry in theair, run the heater 


FIG. 14. 
Thirty-glower lamp, indoor type. 


fortwo minutes on 220 volts, placing the holder 
in a heater case. This hardens the coating, 
after which the glowers may be replaced. 
Cost. —It is too early tosay anything definite 
about the cost of these lamps. Fourteen or 
fifteen dollars would seem to be a fair price for 
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Heaters.—These are wound for 110 volts and 
are so marked. They are connected two in 
series for 220 volts. In the six-glower lamp 
there are four tubes connected in multiple 
series. 


a six-glower lamp, other lamps in about the 
proportion of the number of glowers. It is 
estimated that the cost of renewals will be 
considerably less than for inclosed arc 
lamps. 
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Provision will be made for the return of the 

perishable parts containing platinum. 
CONCLUSION. 

In closing, let me say that the Nernst lamp 
can in no sense be considered an experimental 
device. The development of details connected 
therewith has continued until all question of 
doubt as to its commercial succeas has been re- 
moved by the operation of a large number of 
lamps of various sizes and finished pattern for 
extended periods under commercial conditions, 
and it is confidently felt that the splendid ex- 
hibit of these lamps which may be seen at the 
Pan-American Exposition will prove a fitting 
demonstration of the complete and thorough 
manner in which the brilliant discovery of 
Dr. Nernst has been taken up and pushed for- 


ward in America. 
d 


THE EVOLUTION OF EXPOSITION 
LIGHTING.* 


BY LUTHER STIERINGER. 


(Concluded from page 178.) 

The popular impression derived from illu- 
strations, sent out in advance, of the Electric 
Tower illumination, as it was expected to ap- 
pear, was that it would be translucent and lu- 
minous, not unlike the miniature chalk towers 


Fig. 15. 
Single glower lamp, indoor type. 


with colored glass windows lighted from in- 
side, on sale by Italian venders some years 
ago. If such a method had been possible with 
the Electric Tower, it would only have resulted 
in showing up the skeleton like a radiograph. 
The effect of translucency and a luminous ap- 
pearance is however produced in an entirely 
different way by placing the light so as to se- 
cure a untform illumination with all desirable 
points accentuated, thus securing the effect of 
being luminous by external brilliancy. The 
light background of the structure has more to 
do with heightening the brilliant effect than 
most people who witness it have any idea. 

As electricity was the first medium to render 
comprehensive illumination of the grounds 
and buildings possible, it was but natural that 
impossibilities should be expected of. it. The 
history of the Chicago World’s Fair is full of 
vagaries and delusions that by turning on 
electricity the daylight might be loaded with 
rainbows and the night flooded with sunshine, 


*Paper read at the 17th Annual Convention of the Asso- 
Sept. 10. 1 ian Illuminating Companies, Buffalo, N. Y., 
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Now nature not only forbids such extrava- 
gancies, but true art as well as expediency and 
cost condemns them. The first duty of an ex- 
pert in lighting is to emphasize the fact that 
we can but secure relative effects, the bar- 
mony of which will accomplish intinitely more 
than costly and laborious sensationalism. ‘To 
an eye that has Leen fixed on the sun the 
glow of the incandescent lamp is a sickly yel- 
low and the beam of the arc a ghastly blue, 
but coming out of the darkness into a room 
properly lighted by incandescents we enjoy at 
once a feeling of cheerfulness. 

In the case of the buildings and grounds the 
true principle is to outline and accentuate 
against the dark background of the night. 
Thus the imagination is given a chance and 
this freedom is pleasant to all intelligent 
minds, The spectator whose eye is not dazzled 
moves comfortably about and the expenditure 
of electrical energy for a given result in illu- 
minating effect is minimized. 

In planning the illumination of the main 
setting of the Pan-American all spectacular 
effect was barred. Paris suffered in its last two 
expositions from the introduction of spectacu- 
lar fountain ‘and illuminating features in its 
main court. When such are presented all sur- 
rounding illumination must be under control 
to secure proper contrast. The illumination 
of the water basins or lakes and fountains 
tberein was first introduced by the writer at 
the Atlanta Exposition of 1895 by placing 60 
incandescent lamps on floats encircling the 
outer edges of the falling spray from two pyra- 
mid fountains in one of the lakes. The next 
development of this feature was at Omaha in 
1898 when about 200 incandescent lights were 
placed bordering the fountain “Nautilus” and 
so arranged as to appear as floating on the 
water and accentuating the edges of the water 
figures or Splash. This same scheme has been 
followed on a more elaborate scale at the Pan- 
American, there being several thousand lights 
in the main fountain basin. Designs werealso 
developed for the other basins, These were 
all designed to serve a double purpose, to light 
the water issuing from the jets and to illu- 
minate the water in the basin for ornamental 
effect. Neither of these has been fully realized, 
the design of the water figures having been 
changed from the original plan, which would 
have given better results, as it barmonized 
with the water figures, the 'ights being more 
scattered and in sinuouslines. As it now ex- 
ists it is faulty from being too concentrated. 
Itis composed of rings concentric to each 
water figure. Between each set of circles is a 
tilling of lampsintended to represent an arrow- 
head, but undistinguisbable because on the 
plane of vision. The effect is one of mass 
without definite arrangement or purpose. 

There are important periods in the electrical 
requirements of an exposition. First, the 
prospectus outlining the scheme and scope; 
second, development of plans; third, construc- 
tion; fourth, operation. The two latter are 
hard to appreciate unless one is familiar with 
all the detalls, for upon their execution de- 
pends success. 

The engineer who designs the illumination 
of an exposition has by no means an easy task. 
It is not simply a question of circuits, though 
that is no child's play, for a distribution to as 
many lamps as there are at the Pan-American, 
nor is it a question of placing a light here and 
there for immediateuse. ‘The expert on illu- 
mination must be able to see in the mind’s eye 
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the effect be will produce when the exposition 
is at a stage when the grounds are barren and 
the architectural features are but little fur- 
ther advanced than in sketches. The pros- 
pectus and preliminary report of the lighting 
of the Pan-A merican was of necessity prepared 
from such meagre data and yet substantially all 
the electric and fountain requirements were 
anticipated therein. 

It may be said success in designing illumina- 
tion must depend largely on artifice. It does, 
but not of the kind that betrays itself. The 
artist upon light looks upon any subject just 
asa painter does upona landscape. He has to 
compose a perfect picture by means of the dis- 
posal of illumination and he must be judged 
by the resultant whole. For example, to erect 
huge wooden masts outside the buildings would 
dwarf the structures. To make each building 
a blaze of light would blot out the grounds. A 
sea of light in the paths and lawns would re- 
duce the buildings to islands of darkness, so 
that the study of distribution and diffusion 
becomes for a lighting expert not only a severe 
problem, but a fascinating and absorbing pur- 
suit. Indealing with questions of light for 
Strictly utilitarian purposes, means must be 
adopted quite different from those that prom- 
ise success in spectacular displays, but the 
result is ever a matter of guess-work. ‘The 
experiment is much the same as firing of mod- 
ern artillery. Each shot is so costly and so ir- 
retrievable when fired that native genius and 
prayerful study must be taxed to the full in 
advance to insure the bitting of the mark. It 
will be seen at once bow extremely difficult it 
would have been to change the plan of light- 
ing the Pan-American after adoption, and 
therefore, how much experience and fore- 
thought must have gone into it in advance, 

I can do no better than quote from an 
article from Mrs. G. Van Rensselaer which ap- 
peared in the New York *World"of May 12th, 
1901: “The effects of electric lights are in- 
deed not artistic effects in one sense. But in 
another they are, for they are wrought by the 
hand of man, although with one of nature's 
own agencies, and they cannot be well exhibit- 
ed except upon a finearchitectural background, 
To speak accurately, they are decorative ef- 
fects, This means that they belong to the 
category of the varied kinds of beauty that 
man has created, and they are the only kind 
that modern man has created without any 
help from precedent or tradition. Here we 
may say, with some self-satisfaction, is some- 
thing extraordinarily beautiful, which the 
Greek and the Roman, the Frenchman who 
built Gothic churches and the Italian who 
built Renaissance palaces, had no chance to 
enjoy, Greatly our superiors in the produc- 
tion of beauty of many other kinds, bere they 
were not even experimenters or prophets. A 
(Greek or Roman could have no more imagined 
the nocturnal scene that we shall behold in 
the Court of Fountains at Buffalo, than a cave 
dweller or a man of the stone age could have 
imagined the daytime aspect of classic Athens 
or imperial Rome. Ona moonlight night, in- 
deed, the Rome of the emperors must have 
been an even more impressive sight than by 
day. But on a dark night it could not be seen 
at all. What did it have wherewith to illu- 
mine itself ? Nothing but oil lamps, bontires, 
torches, and on some great occasions, perhaps 
a few tar-smeared burning Christians. 

“When the charmingly varied features of 
the big buildings at the Pan-American are de- 
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fined and wreathed about with garlands of 
flame, when its hundreds of tall or spreading 
fountains and wide sheetsof cascades shimmer 
with ever-shifting and varying colors, when 
its tall Electric Tower set with 40,000 lamps 
seems an almost solid sheet of flame, and its 
scores of searchlights turn and play in all di- 
rections, then indeed we shall realize that we 
have done something in tbe way of beauty that 
the ancients could not do—could not imagine 
as possible.” 

While the building art has derived expres- 
sion from the ancients, yet in our time we have 
few new conceptions but many poor reproduc- 
tions. The illuminating results achieved at 
the Pan-American are the work of the scien- 
tist, inventor and engineer, without whom the 
old vessel of fat, the source of light of our 
ancient friends, would still hold sway. 

Lighting is not a matter strictly for archi- 
tects nor engineers, but a special art and a 
subject of special investigation. Whatever 
beauty the architecture may possess, if a 
funeral aspect is to be presented on occasion, 
the mourning colors of the country must be 
chosen, be they white, yellow or black. If the 
occasion be festive and in daylight, bunting in 
the skilled hands of the decorators will secure 
a festive transformation. To make a scene 
festive at night, it can only be by the aid of 
illumination. 

Interference or meddling before the comple- 
tion of the original scheme of the electrical 
work was avoided as much as possible at the 
Omaha Exposition. No one other than the 
designer and constructor knew what to expect 
of the illumination until the first trial, which 
then proved satisfactory to the management 
as well as to the public. 'There was consider- 
able meddling with the work in hand by out- 
Side influences at the Pan American Exposi- 
tion and at the Chicago World's Fair. This 
resulted in the abandonment of many good 
features and the neutralizing of others. As an 
instance of this, a continual harping for gas 
torches along the canals (a repetition of an 
abandoned experiment at Chicago) resulted in 
their being finally introduced at the Pylon 
embankments. Thisisan age of electricity 
and we are not handicapped as Nero and the 
ancients were in their illuminations. There is 
another instance of suggestive meddling which 
appeared in a prominent New York daily 
ainong the art notes. Such suggestions, if 
backed up with influence, become disturbing. 
This shot at the Electric Tower read as 
follows: 

A dozen big ropes well studded with lights 
from the Electric Tower to convenient nearby 
points would add greatly to the effect without 
adding much to the expense, but some experi- 
ence was necessary to teach the managers that 
a line of lights ona dark night looks just as 
well strung from a long rope or a pole as from 
a pile of masonry." 

This same idea was carried out recently at 
the Twentieth Century celebration in Phila- 
delphia and proved how not to do it. 

In closing this paper a few remarks are in 
order on what tlie future may show in exposi- 
tion lighting, if the experiences of the past 
are heeded. Experience has demonstrated 
that the future successfully illuminated expo- 
sition will use a small unit of light, well 
diffused and of pleasing color, the unit to be 
well distributed. All concentrated light will 
be avoided unless the concentration is accom- 
plished with the smallest practicable unit so 
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that the volume does not exceed the general 
intensity established. Especially is this 
essential if displays of emblems or other artis - 
tic creations are introduced. These must not 
mar the actual illumination. Where spectacu- 
lar effects are desired they must be so related 
to the whole as not to become obtrusive. Light 
is only relative. The expert on illumination 
must ever remember this, and never spoil the 
beauty and efficiency of a general scheme by 
objectionable lighting which dwarfs all 
surrounding illumination. 
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MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—VII. 


BY W. H. WAKEMAN. 


We frequently find directions in the me- 
chanical papers for reversing an engine. Al- 
most invariably it is assumed that the valve 
gear is operated by aneccentric on the crank 
Shaft, and the position of it must be changed. 
This is proper so far as it goes, but there are a 
respectable number or engines in use that can- 
not be reversed in that way. The Brown and 
the Putnam engines have valve gears driven 
by a gear on the crank shaft, which operates 
another shaft known as aside shaft, and this 
drives the governor and the valve gear. 

This side shaft must revolve in the same di- 
rection regardless of the direction in which 
the fly wheel travels, consequently when it is 
desired to reverse one of these engines the 
bevel gear on the side shaft must be put on the 
opposite side of the gear which drives it, then 
the motion of the crank shaft will be reversed. 
This seems to be an awkward way to consider 
it, but the explanation is in the fact that in 
all such cases tbe governor should be regarded 
as the prime mover; then it will be clear that 
as itis to revolve in one direction only the bevel 
gear on the side shaft, near the main bearing, 
must be reversed if the fly wheel is to run in 
the opposite direction. 

A man who claimed to have charge of a 
plant in a small town in Connecticut, while 
visiting in another place, was asked what kind 
of an engine he used, but could not tell as he had 
forgotten. I cannot imagine how a competent 
engineer, who is properly caring for a plant, 
can fail to know what kind of an engine he is 
running. A man who is really doing good 
work along this line becomes a part of the in- 
stitution, therefore he should neither forget 
hisown name nor tbat of his engine. One 
trouble with many of our engineers is that 
they persist in working from day to day with- 
out having any special interest in their plant. 
They work with their engines the same way 
as a pipe fitter works with his kit of tools 
which belongs to his employer, or the laborer 
with his shovel for which be is not required to 
pay, but they never have that keen interest in 
the machine they run which is a conspicuous 
part of the really competent enyinecr’s stock 
in trade. ; 

A8 an illustration of this point, I remember 
the case of an engineer who left his plant as 
soon as the day's run was completed, although 
some of the shop hands were going to lace the 
main belt that evening. He claimed to have 
no interest in tbe matter because the belt was 
outside of his jurisdiction, but in such a case 
his jurisdiction should have been extended 
without delay. lle received very low wages 
and was dissatisfied accordingly. When an- 
other man who took more interest inthe whole 


plant was placed in charge he received higher 
wages. 

Does coke burn out a furnace faster than 
coal? Some firemen claim that it does, but 
wbat is the philosophy of it? Where steam is 
to be generated for a given load a certain 
amount of heat must be supplied, therefore 
what difference can it make whether itis fur- 
nished by coal or coke ? If coke makes a fierce 
fire it generates steam quickly fora few min- 
utes, then as the steam pressure rises the 
damper regulator checks the draft and deadens 
the fire so that no more heat is.produced than 
if coal was used. 

When a Stack corrodes it is very convenient 
to say that coke caused it, if it has been used 
in that place, but stacks corrode and collapse 
where coal is used exclusively, for some of the 
gases produced from soft coal areas destructive 
as any that can be secured from coke, out of 
which nearly all of the gas has been extracted. 

When a damper regulator of the lever type 
is to be installed the full stroke or travel of 
the lever should be utilized to open and close 
the damper, because less force is required to 
move it in this way thanif itis so attached 
that a short movement of the regulator oper- 
ates the damper. If but little force is re- 
quired here a slight variation in the steam 
pressure will have the desired effect, therefore 
a Steady pressure will be maintained. This re- 
fers more particularly to regulators that are 
operated directly by steam pressure. 

There seems to be quite a difference of opin- 
ion among engineers concerning the throw of 
an eccentric. Some claim that it is equal to 
the travel of the valve, where the connection 
is direct, while others call it one-balf of this 
travel. It appears logical to say that the 
throw is the distance that the eccentric 
turows the valve while the crank shaft makes 
one revolution, tberefore if this view of the 
case is adopted as correct, ‘‘throw’’ and 
“stroke” mean the same. 

The effect of absolute pressure, or perhaps 
it is more proper to say the difference between 
absolute and gauge pressure, is a mystery to 
some engineers; for although they understand 
there is a difference, yet the effect of it is not 
always understood. An illustration of this is 
found in the following incident: 

An enthusiastic engineer claimed that he 
had discovered a way for pumping water into 
a boiler with a pump having steam and water 
pistons of the same diameter, for he intended 
to secure 100 pounds pressure on the steam 
piston, and then open a valve in tbe steam 
cylinder head which would give 100 + 15 = 115 
pounds on the steam piston and would drive it 
against the 100 pounds pressure on the water 
piston. Hedid not understand that atmos. 
pheric pressure would affect the water piston 
just as it did the steam piston, for in reality 
he had 115 pounds total pressure on both 
pistons, whether he admitted airto eitlier one 
or not. 

The manufacturer of a large lot of gate 
valves was willing to have them tested in the 
following way: Water pressure was to be 
raised to a stated point, by a boiler feed pump, 
the discharge pipe from which was8 feet long. 
A valve was screwed on the end of this pipe 


and left open while water was pumped through 


it to expel the air, after which it was closed 
and full pressure put upon it. The inspector 
in charge applied his finger to the outside of 
the gate and finding it wet condemned the 
valve. The manufacturer explained the pres- 


not change the decision of the inspector. When 
the next valve was put on no water was 
pumped through it, as it was closed at once, 
thus trapping air between pump and valve. 
As the pump was started this air was com- 
pressed, yet it must have prevented water 
from reaching the valve, and, as the in- 
Spector found it dry, he pronounced it satis- 
factory, and all of them (except the first) were 
tested in the same way. If a valve leaked 
slightly the compressed air would all disappear 
in a few minutes, and allow water to reach the 
valve, but the inspector did not wait for that. 
Of course the manufacturer offered no serious 
objection to this as his valves were accepted, 
but it was not a very rigid test. 

The standard size for blow-off pipes of steam 
boilers is 2 Inches, which is right provided the 
pipe is not reduced after the valve is put on. 
Recently I saw one that was reduced to inch 
in this way, and even then when the engineer 
wanted to use it he was obliged to connect 
several pieces of pipe in order to reach the 
sewer. This is a poor plan because a blow-off 
valve should be ready for instant use at all 
times. When used it should be opened wide 
in order to get a rapid circulation of water 
while it is open, so as to carry sediment out 
with it. Some of our pipe fitters regard the 
blow-off pipe simplyas a means for emptying 
the boiler wben it is to be inspected, and do 
not recognize the fact that it should be used 
every day. 

In some plants that are used for electric 
lighting and street railway work, the time 
allowed for cleaning boilers is very short, and 
they are abused accordingly, for cooling a 
boiler rapidly and firing it up again in the 
shortest time possible results in unequal con- 
traction and expansion which strains the 
sheets, tubes and joints much more than the 
steam pressure used. 

When haste is necessary, the steam pressure 
should be disposed of, then a portion of the 
water run out and tbe boiler filled again with 
cold water. Repeating this three or four times 
is much better than to run all of the water 
out and fill it with cold water at once. 

Care should be taken to know that all of the 
water is out and there is no steam in tbe 
shell before the manhole cover is removed, as 
neglect of this precaution has resulted in seri- 
ous accidents, I have not found anything 
superior toa good flat, elastic gasket made in 
one piece without joint for packing these 
manhole covers. 

“ When is an automatic engine overloaded?” 
is a question on which there is a difference of 
opinion among engineers, for while one claims 
that when the terminal pressure is about 5 
pounds above the atmosphere the engine has 
an economical load, another says that it is 
overloaded. If we start with a light load and 
a short cut-off, the terminal pressure is below 
the atmosphere, and the steam used per horse 
power is excessive. As we increase the load 
the total consumption of coal may be increased, 
but the weight per horse power is decreased. 
This continues for a time as the load is in- 
creased, but after a certain point is reached 
(which point will vary slightly in different 
cases) both the total consumption of steam and 
the amount disposed of per horse power per 
hour, is increased. The turning poMt between 
these two results is called the economical load, 
and it is customary to designate it by stating 
the terminal pressure. 
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If we did not have to contend with the effects 
of cylinder condensation the problem would 
be much more simple, forina non condensing 
engine the economical! load would be denoted 
by a terminal pressure equal to the difference 
between absolute and gauge pressure, what- 
ever that may be, and for a condensing engine 
it would be equal to the absolute pressure ex- 
isting in the condenser as determined by the 
reading of the vacuum yauge in connection 
with the atmospheric pressure existing in 
that place. The trouble with this practice is 
that these low terminal pressures result in ex- 
cessive cylinder condensation, which overbal- 
ances the economy that would otherwise be 
secured by taking due advantage of the expan- 
sive qualities of steam. When some device or 
process is invented whereby this waste is re- 
duced or entirely eliminated, a great improve- 
ment over our present practice will result. 

Advocates of the high speed engine when it 
was first made claimed that where steam is ad- 
m tted to and exhausted from a cylinder, say 
600 or 800 times per minute, the condensation 
would be much less than for 300 times, and 
this is true; but the use of such high speeds 
greatly increased the bad effects of clearance 
and introduces or enlarges other objections, so 
that at the present time a medium speed is 
generally accepted as the best, so far as all 
around results are concerned. 

Taking all of the foregoing into considera- 
tion it shows that for a non-condensing en- 
gine running at a high speed the most eco- 
nomical ter ninal pressure is but little above 
the atmosphere, while fora slow speed it will 
likely be6or8 pounds higher. For a high 
speed condensing engine it will probably be 
found about midway between the absolute 
pressure in the exhaust chest and the atmo- 
spheric pressure. Fora slow speed condensing 
engine itis about equal to the atmospheric 
pressure, which varies in different localities. 
In cases of this kind it is impractical to state 
figures arbitrarily, as only approximations are 
reasonable. 

The maxim which teaches us to Let well 
enough alone“ is all right, and there can be 
no possible objection to an application of it to 
the practice of steam engineering. The only 
chance for aa argument in the matter is con- 
cerning what constitutes well enough.“ 

An engine should never be termed well 
enough until an indicator has been applied 
and the actual internal conditions deter- 
mined. Oneimportant point is theamount of 
compression secured. Carefully conducted ex- 
periments seem to show tbat it requires as 
much power to compress steam in a cylinder 
as can be secured from it by expansion as the 
piston advances. If this were true in all cases 
no compression above the atmosphere would 
be advisable, but few engines are run under 
this condition. 

In our best practice the difference between 
boiler and initial pressure is only 2 or 3 pounds, 
but this is possible by securing a reasonable 
amount of compression,so tbat when thesteam 
valve opens the clearance is already filled with 
steam at a few pounds less than steam chest 
pressure. 

On some accounts the rule which tells us to 
give just enough compression to insure a quiet 
running engine and no more, is correct, but it 
cannot always be applied with profit, because 
enough compression to prevent pounding does 
not always result in minimum wear on crank 
and wrist pin boxes. Oneof the most quiet 
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running engines that I ever saw had no com- 
pression above the atmosphere, but when this 
was increased to about 5 pounds less than in- 
itial pressure it made a great saving at the 
coal pile. The same lack of compression in 
another case made it almost impossible to run 
the engine for two consecutive hours. When 
the compression was adjusted properly a very 
great improvement resulted. I have succeeded 
in running a rather heavily loaded engine for 
18 months without taking up the crank pin 
boxes, and it was not necessary to adjust them 
then, but this could not bave been done with- 
out the right amount of compression. 

Itis probably safe to say that in no case 
should the compression be less than one-balf of 
initial pressure (both by the gauge), and in 
Some cases they should be equal. 
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SOME PAPERS PRESENTED AT THE 
GLASGOW MEETING OF THE IN- 
TERNATIONAL ENGINEER- 

ING CONGRESS. 


[From our London Correspondent. ]} 

Mr. Gisbert Kapp contributed a paper on 
“The Rating and Testing of Electrical Ma- 
chinery," of which the following is a sum- 
mary: 

“With the growing application of electricity 
the commerce with electrical apparatus forms 
an important part of the general commerce of 
every civilized country. Such commerce should 
be put upon a safe basis by clearly detining the 
properties of the articles bougbt and sold. 
Electrical plant also enters into international 
commerce, and the question of how it shall be 
rated and tested appears to be a fit subject for 
an International Engineering Congress. The 
rating of electrical machinery must always be 
influenced by the condition of its use. Thus a 
tramway motor, rated by the builder at so 
many horse power will develop that power 
when in service only occasionally. The time 
during which this maximum power is required 
is short if compared with the total running 
time. Under these conditions the motor wil 
not overheat. If, however, the same motor 
were used for driving a workshop, and had to 
give out the rated power continuously, it 
would break down from overheating. The 
Same type of motor must, therefore, be rated 
differently in the two cases. The question of 
efficiency is frequently a source of trouble be-- 
tween buyer aod seller, especially in direct 
coupled generators. The combined eflicien y 
can easily be measured but not the etliciency 
of each part separately. According to the 
method employed, the separate efliciencies 
found may vary greatly; hence, to protect 
buyer and seller alike, it is desirable that there 
should be recognized methods for testing etti- 
ciency. These methods should be simple and 
inexpensive, and cause little disturbance to 
the regular working of the plant. The German 
Association of Electrical Engineers last 
year appointed a committee to investigate the 
question of rating and testing electrical 
apparatus, and bas this year at the annual 
meeting provisionally adopted the report pre- 
sented by the committee. The final adoption 


has been postponed until the value of the. 


association ''standards for rating and testing 
electrical machinery has been found out by 
practical use. (These standards are given in an 
appendix to Mr. Kapp’s paper.) By issuing 
them the association does not desire to inter- 
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fere in any way between buyer and seller if 
the two parties agree in detail upon the 
properties which the articles bought and sold 
Shall have. The standards are only intended 
to apply to that extent which is not covered 
by special conditions of the contract. The 
Standards refer to electric generators, motors, 
connectors and transformers, but not to 
Switches, fans and other subsidiary apparatus. 
AS regards the rating, three working condi- 
tions are to be distinguished, namely, inter- 
mittent use, short time use, and continuous 
use. The working conditions must be stated 
on the name plate. The temperature rise is 
prescribed, and also the extent to which ap- 
paratus must be capable of being overloaded. 
A delinite insulation resistance is not required, 
but a test for dielectric strength by applica- 
tionof high pressure. For testing efficiency 
eight methods are given, and the maker of 
the appartus is at liberty to select any of these 
as the method under which the efficiency he 
guarantees shall be tested. The method 
selected must be stated in the tender. 

Mr. Robert Robertson, B. Sc., read a paper 
before the Naval Architecture and Marine 
Engineering Section on Notes for Discus- 
Sion on Electrical Power Supply in Shipbuild- 
ing Yards and Marine Engine Works." He 
discussed the advantages of electric power for 
engine works purposes: (1) Saving in cost of 
power; (2) flexibility of the system; (3) in- 
creased output. For shipyards all these ad- 
vantages are greatly enbanced. 'The general 
principles of equipments were referred to, 
and single motors versus group driving was 
discussed. In conclusion those starting new 
engine works and shipyards were informed 
that their bast policy was to adopt electrical 
power. In most cases it would pay to effect 
the change in existing works. 

In “Design of Continuous Current Dyna- 
mos," Mr. H. A. Ma vor considered as a whole 
the region occupied by the armature conduct- 
ors in the magnetic field. He said that as 
present methods of designing dynamos and 
recording results do not readily lend them- 
selves to comparison of machines of different 
outputs, it would be advantageous if a suit- 
able unit of comparison could be devised. 
It was suggested in introducing the subject 
that a consideration of the continuous cur- 
rent dynamo, leaving out of account all the 
non-essential elements of design and construc- 
tion, and concentrating attention upon the 
vital portion of the machine, which alone is 
concerned in the direct generation of energy, 
would lead to a suitable basis of comparison. 

Mr. J. R. Dick dealt with The Subject of 
Electricity Supply Meters of the Electrolytic 
Type." llesaid that in the evolution of the 
best supply meter, the type that survives will 
be the one that combines cheapness with the 
greatest permanent accuracy.  Electrolytic 
meters are regarded by inany as providing a 
solution of the problem on account of their in- 
herent simplicity. The unsbunted types of 
meters were discussed in a paper by Mr. A. H. 
Gibbings in 1898, so Mr. Dick devoted his at- 
tention to those which are shunted, and gave 
special consideration to those which depend on 
the measurement of the quantity of mercury 
deposited froma solution of mercurous salt. 
Reference was made to the water decomposing 
meter as an instance of the extreme simplicity 
of the former type. The author briefly re- 
capitulated the chief features of the electro- 
lytic meter thus: "It is cheap in first cost 
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it has a very long range, and causes a very 
small drop in pressure. It formsa most con- 
venient combination with a demand indica- 
tor. It will intergrate any current, however 
small, with perfect accuracy. It requires ab- 
solutely no attention, and its cost of mainte- 
nance is nil. The sense of security that such a 
meter should give to a central station engineer 
on the single point that every unit supplied to 
a customer is recorded, ought to and is remov- 
ing the lingering objections which have hither- 
to attached to electrolytic meters as a class. 

“The Relative Advantages of Three, 
Two, and Single-phase Systems for Feeding 
Low-Tension Networks,’’ was the subject of a 
paper by Mr. Michael B. Field. 
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The Platinum Danger. 


We referred a short while ago in these col - 
umns to a proposed German law prohibiting 
the use of platinum where it can be replaced 
without serlous inconvenience by some other 
metal, and to limit its consumption to cases 
where its employment is essential. Discussing 
the situation in a short article in Feilden’s 
Magazine,’’ the writer warns us against an im- 
pending platinum famine. The debate on the 
bill in the German Reichstag, he says, struck 
a note of warning regarding an imminent 
danger, the full importance of which appears 
not to be fully realized even among those who 
ought to be most concerned, but the restric- 
tion of the use of platinum in one country 
alone is hardly a practical measure for avert- 
ing the dreaded consequence of a platinum 
famine. The problem, he suggests, is one of 
those that are eminently fitted for an inter- 


national agreement, and should be carefully - 


investigated by a commission composed of ex- 
perts from all civilized countries. 

On the many uses to which platinum is put, 
the writer points out the important part it 
plays in modern industries, although its ex- 
tensive employment is only of recent origin. 
Thus, in the great chemical manufacturing 
processes there are operations in which it is 
practically indispensable, as, for instance, 
that of purifying acid, for which platinum re- 
torts are used—each of which frequently rep- 
resents a value of £2,000 or more—or various 
operations on which the accuracy of chemical 
analysis depends. Even more important is 
the use of platinum in electrical engineering 
processes, and in the manufacture of electri- 
cal apparatus. Also, as is well known, this 
metal has a very important function in incan- 
descent lamps. It is, in fact, the only metal 
known around which glass can be fused. If it 
be added that it withstands abnormally high 
temperatures, and that no acids, excepting 
aqua regia, willattack it, itis easily compre- 
hended that, unless a substitute combining 
these qualities be discovered, the exhaustion 
of its supply would have a serious effect upon 
more than one industry. We quite agree with 
the writeras to the great importance of taking 
Steps to limit the use of platinum as far as 
possible, and think his suggestion that the 
matter should be carefully investigated by an 
international commission is worthy of earnest 
consideration.—'*Electrical Engineer," Lon- 
don. 
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The Power of Niagara. 
(From the World's Work.“) 


If all the able-bodied men in Greater New 
York were working together turning a crank 


they would not equal the power to be developed 
in the two stations of the Niagara Falls Power 
Company; and they could work only eight 
hours a day, while the great current there flows 
forever. 
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The Louisiana Purchase Exposition. 


The letting of contracts aggregating about 
$11,000,000 for construction work on the build- 
ings and grounds of the Louisiana Purchase 
Exposition will begin about December 1. It 
is planned to apply ahout $7,000,000 of this 
amount on the buildings and about $4,000,000 
on the grounds. The letting will begin with 
the contracts for four big exhibit buildings 
which, with theirsurroundings, will, it is esti- 
mated, cost about $4,000,000. The main 
buildings will be larger than those of any pre- 
vious exposition in Europe or America. Some 
will exceed similar buildings at former exposi- 
tions by over 25 per cent. 

This is the stage which work on the big 
Louisiana Purchase Exposition has reached. 

The site has been selected to embrace the 
unfinished balf of one of the largest public 
parks on earth—Forest Park. 'The part of the 
park to be used contains 668 acres and about 
300 acres of surrounding property will be 
added to bring the entire area of the site up 
to about 1,000 acres. 

The ground plans of the exposition have 
been drawn up by a commission of architects 
in which every section of the country was 
represented. Isaac S. Taylor, of St. Louis, was 
its chairman. The other St. Louis members 
are Eames & Young, Barrett, Haynes & Bar- 
nett, Widmann, Walsh & Boisselier and Theo- 
dore C. Link. New York was represented by 
Carrere & Hastings, and by Cass Gilbert of 
New York and St. Paul; Boston by C. Howard 
Walker; Kansas City by Van Brunt & Howe; 
Omaba by Thomas R. Kimball. The commis- 
sion of architects had the advantage of the 
advice of a board composed of a sculptor, Mr. 
F. W. Ruckstuhl, of New York; a landscape 
engineer, Mr. Julius Pitzmann, of St. Louis, 
and a landscape architect, Mr. George E. 
Kessler, of Kansas City, who laid out the 
boulevard and park system of Kansas City. 

The details of the general arrangement have 
been worked out by Mr. E. L. Masqueray, of 
New York, as chief designer. Mr. Masqueray 
received his early training in architecture at 
the Ecole des Beaux Arts, Paris, and received 
a gold medal at the first salon at which he ex- 
hibited. 

The site has been surveyed and the lines of 
buildings and avenues staked off. 

The designs for the separate buildings, as- 
signed to the individual members of the com- 
mission of architects, will be submitted in 
scale drawings by the middle of Octuber and 
the working drawings of the main buildings 
to be let first will be ready by November 1. 
The lettings will be advertised for about three 
weeks in the leading technical journals 
throughout the world. There will be ro geo- 
graphical restriction on bidders. The main 
stipulation will be that the buildings be ready 
for occupancy at a date sufliciently far ahead 
of April 30, 1903, the date fixed for the open- 
ing of the exposition, to allow exhibitors time 
to prepare their displays for the opening. To 
secure the completion of the buildings by this 
time, a sufficient bond will be required of the 
successful bidders. Materials will be employed 
in tbe construction work and conditions will 
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be so adjusted that contractors may fulfill their 
contracts. 
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Sprague Multiple Unit System. 


One of the most important inventions in re- 
cent yearsis the Multiple Unit System of con- 
trol for electric train operation. It was in- 
vented and named by Mr. Frank J. Sprague, 
the well known inventor and pioneer in elec- 
tric railroading, and is covered by U.S. Funda- 
mental Patent No. 660,065, which is owned by 
theSprague Electric Company. 

It is a method of train operation and con- 
trol by which any number of motor cars and 
any number of cars without motors can be 
combined into trains at will, and operated 
from any one of as many points as desired 
through master switches and a controlling 
line common to all the cars. 

A great variety of combinations can be made 
to fit any condition of service. | 

The essential features of multiple unit 
equipments are the master switches, the train 
line cables, coupler and jumper, a reverser for 
determining the directicn òf movements and a 
speed controller, all of which bave been re- 
duced toa condition of reliable and standard- 
ized construction. The operator by a move- 
ment of the hands at any one of the operator's 
switches can effect definite movements of the 
train as to acceleration, speed and direction. 
Thesystem covers the entire range of service 
from a single car to a train of any length 
equipped with as much or as little power as 
may be required. It saves time, labor and 
material in operation and economizes in cost 
of maintenance of roadways and structures, 
The Sprague Multiple Unit Controlling Ap- 
paratus has been successfully installed on the 
following roads: Chicago South Side Elevated, 
Brooklyn Elevated, Versailles Division of the 
Western Railway of France and the Boston 
Elevated, the latter being the most difficult 
service in the world. The Sorague apparatus 
marks a new era in electric railroading. 
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The New North German Lloyd Liner Kron- 
prinz Wilhelm. 

The new North German Lloyd steamship 
Kronprinz Wilhelm, which arrived in this port 
on its maiden voyage Wednesday, September 
25, embodies all the latest electrical inven- 
tions to be found in an ocean greyhound. 

The Kronprinz Wilhelm was built by the 
Vulcan Shipbuilding Company of Stettin, Ger- 
many. Her dimensions are 663 feet length, 66 
feet beam and 43 feet depth; her gross tonnage 
is 15,000 and her displacement 21,300 tons. 

The Kronprinz Wilhelm is of the same type 
as the express steamship Kaiser Wilhelm 
der Grosse, of the same line, but is fifteen feet 
longer. The new steamship bas been built of 
the best German steel as a four deck vessel, 
with numerous extras, and bas received the 
highest class of the Germanic Lloyd Reg- 
ister. 

Her accommodations for first-class cabin pas- 
sengers are placed amidships, on the main, 
upper and promenade decks. She is provided 
with every possible comfort for the traveling 
public. Four cabins de luxe, composed of sit- 
ting room, bedroom and bathroom, and eight 
apartments consisting of bedroom and bath- 
room have been furnished for the accommoda- 
tion of those who wish to travel luxuriously. 


The motive power consists of two six cylin- 
der quadruple expansion engines, indicating 
33,000 horse power. The steam is furnished 
by sixteen boilers, of which twelve are double 
boilers, The coal consumption is about 500 
tons per day. The bunkers hold 4,450 tons of 
coal. The crew consists of about 500 persons, 
The Kronprinz Wilhelm contains a number of 
remarkable new technical improvements. An 
extensively ramified telephone service con- 
nects the captain from his room on the bridge 
with the chiefs of the various departments of 
the steamer. The chief steward is provided 
with an office similar to the otficeof a modern 
hotel, where the public can secure informa- 
tion on matters pertaining to their tickets, 
baggage, rooms, etc. : 

The apartments de luxe are connected with 
the chief steward's office by telephone, 

The Kronprinz Wilhelm, asare all other new 
vessels of the North German Lloyd, is provided 
with an apparatus for wireless telegraphy. 
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Electric Propulsion for Small Boats. 


Editor ELECTRICITY. 

SIR: A gentleman connected with the Edi- 
son Manufacturing Company handed me your 
issue of the 18th inst. with a paragraph rela- 
tive to a new electric propeller for small boats. 

I beg to say that some time since Mr. John 
5. Lyle, who, in connection with his wife, built 
and equipped Happyland“ for the “Tribune” 
fresh air children, asked me if bis 18 foct 
Racine boat could be operated with electric 
propulsion. I told him that I would think 
the matter out and the result was reached last 
Tuesday when my son took out nine children, 
four to fourteen years of age, at a time in the 
above boat, running the same for a period of 
four hours, and having run the boat previously 
for three and one-half hours. 

The equipment consists of 10 cells of our dry 
battery,each 2 x 4 x 8 inches, with a total 
weight of 45 pounds, and a motor designed for 
operating sewing machines weighing 5 pounds. 
The propeller has three blades 9 inches in 
diameter. 

Before starting the run on Tuesday the 10 
dry cells tested 15 volts, 22 amperes. At the 
conclusion of the run they tested 12 volts, 10 
amperes, and within an hour recuperated to 
their original test. 

The above was purely experimental. The 
boat was operated on slack water ata Speed of 
about 34 miles an hour with 9 children aboard. 
The connection between motor and propeller 
shaft was by means of a round leather belt, 6 
inches of which was immersed in the water, 
ultimately causing a very considerable slip and 
loss of power, yet 31 miles an hour was the 
lowest speed attained. 

I am having constructed a flexible Shaft for 
direct connection, also a 2 blade propeller. 
With this equipment I will easily double above 
results, and with the increasing weight of 
motor field and enlarging armature, making a 
total of 12 pounds for motor, with 90 pounds of 
our battery, I shall not fear tidewater. 

Thinking that the above might interest your 
readers I desire to say that the equipment wil] 
be open for your inspection just as soon as | 
receive the flexible shaft and tit same to boat. 

Yours very truly, 
WM. NEWCOMB, 
Manager P. & W. Electrical Co. 
New York, Sept. 26, 1901. 
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Decision ín an Infringement Suit. 


Judge William K. Townsend of the United 
States Circuit Court has handed down an im- 
portant decision in the Infringement suit of 
the General Electric Company of Schenectady, 
N. Y., against the Winsted Gas Company of 
Connecticut. The General Electric Company 
maintains that a machine used by the defend- 
ants is exactly similar to one made by the 
General Electric Company on a patent issued 
to Rudolph Eickemeyer. Judge Townsend’s 
decision is that tlie two machines are entirely 
different and that no infringement exists or 
can exist. 

— — — 0 — i, 


Exports of Electrical Material from New 
York. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended September 25: 

Amsterdam, 1 Case, $20; Antwerp, 20 cases, 
$1,665; Argentine Republic, 82 cases, 84,971; 
Australia, 264 packages, 818.647: Azores, 1 case, 
816; Dali, 1 case, $30; Berlin, 4 packages, $50; 
Brazil, 16 packages, $715; British East Indies, 
packages, $460; Bristol, 9 cases, $500; British 
Possessions in Africa, 3 cases, 858; Central 
America, 32 packages, $288; Chili, 12 pack- 
ages, $207; Cuba, 24 Cases, $419; Ecuador, 1 
package, $54; Glasgow, 1 package, $47; Ham- 
burg, 45 cases, 81,785; Havre, 16 cases, 8467: 
Japan, 14 cases, 8995; 20 packages, $6,600; 
Leeds, 1 case, $101; Leicester, 1 package, $70; 
Lisbon, 20 packages, $5,560; 5 cases, $146; Liv- 
erpool, 85 cases, $4,671; London, 300 packages, 
$10,303; Manchester, 1 case, $30; Mexico, 150 
cases, $9,198; Philippines, 6 packages, $240; 
Southampton, ; packages, 4346; Uruguay, 4 
cases, $275; Vienna, 1 case, $75. 

U——'b—— Gree 
A Beautiful Steel Engraving for Two Cents. 


Upon application at auy postoflice in the United 
States, a beautiful steel engraving, in miniature, of 
the New York Central's * Empire State Express,” the 
most famous train in the world, will be furnished for 
two cents. 

This engraving aflixed to a letter will insure its 
transportation to any point in the United States, 
Canada, Porto Rico, Alaska, the Hawaiian Islands, 
Guam or the Philippine Archipelago. 


— — 0 i, 
PERSONAL MENTION. 


Judge J. M. Wilson, who died suddenly on Sep- 
tember 24 at Washington, D. C., was president of the 
Chesapeake & Potomac Telephone Company. 

Mr. J.P. Coppinger, superintendent of the plant 
of the Edison Electric Illuminating Company of Leba- 
non, Pa., has recently been in New York City pur- 
chasing new machinery for the works. 


Prof. F. C. Van Dyck, who holds the chair of 
electricity and mechanics at Rutgers College, has been 
1nade dean of the faculty. 


Mr. C. L Edgar, president of the Boston Edison 
Company, has returned home from Europe. 


— O a 


INCORPORATIONS. 


The Kutztown Electric Light, Heat & Power Company, 
Kutztown, Pa. Capital stock, $1,000. 

The Broome County Electric Company of Bioghamton, 
N. Y. Capital stock, $100,000, Directors: F. J. Sands and 
D. R. Buckley, Unadilla, and S. D. Kane, Binghamton. 


The American Telegraphing Company, Trenton, N.J. 
Capital stock, 80,000. Incorporators: Frank A. Briggs, 
Trenton; E. W. Creecy and Stilson Hutchins, Washington, 
D. C.; Charles A. Lieb and E. H Serrin, New York City. 

The Wateree Rizer Electrical Power Company, Trenton, 
N. J. Capital stock, $200,000. Incorporators: Frank M. 
Zenip, Eugene C. Zenip and S. Logan Lang, all of Camden, 
B. C. 
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ELECTRICAL PATENT RECORD. 


——— 


LETTERS PATENT ISSUED SEPT. 24, 1901. 


— 


ELECTRIC RAILWAYS AND APPLIANCES, 


683,026. Trolley. Catcher. Charles I. Earll, New York City. 
Filed Feb. 26, 1901, 

083,730. Electric Circuit Closer for Railway-Tracks. Fritz 
Sock, Magdeburg, Germany. Filed Feb. 25, 1901. 

683,250. Electric Rail-Bood. Samuel P. Cowardin, Rich- 
mond, V&. Filed Feb. 19, 1901. 

683,279. Control System for Electric Cars. Carl Hochenegg, 
Vienna, Austria-Hungary, assigncr to tbe Siemens & 
Halske Electric Company of America, Chicago, Ill. Filed 
Jan. ?2, 1900. Renewed Aug. 2, 1901. 

68:1, 253. Electromagnetic Traction Increasing Apparatus. 
Albert A. Honey, Tacoma, Wash. Filed Nov. 20, 1900. 
683,984. Electromagnetic Brake. Albert A. Honey, Tacoma, 

Wash. Filed Nov. 22, 1900. 


ELECTRIC LIGHTS AND APPLIANCES. 


683,046. Incaudescent-Lamp Protector. 
Bayonne, N. J. Filed June 20, 190). 

683,062. Iuclosing *tructure for Electric-Arc Lamps. Wil- 
liam H. Northall. Elwood, Ind. Filed Nov. 12, 1900. 

633,055. Manufacture of Filaments for Incandescing Elec. 
tric Lamps. William L. Voelker, London, Eng., assign- 
or to Theron Clark Crawford, New York City. Filed 
July 30, 1900. 

(81039, Manufacture of Filaments for Incandescing Elec. 
tric Lamps. William L. Voelker, London, Eng., assign- 
or to Theron Clark Crawford, New York City. Original 
“application filed July 30, 1900. Divided and this applica- 
tion filed Nov. 19, 1900, 


ELECTRICAL MACHINERY AND APPARATUS. 


683,015. Electric Coupling for Conductors. Charles Holz- 
mann, Budapest, Austria, Hungary. Filed March 5, 1900. 
683.052. Armature-Core for Flectrical Machines. Gerhard 
Kopplemann. Schuttorf, Germany. Filed June 15, 1901. 

683,056. Electric Tube- Welding Machine. Otto Parpart, 
Cleveland, O., assignor to the Standard Welding Com- 
pany, same place. Filed Sept. 1, 1900. 

683,173. Electrical Block-Signal System. Samuel L. Foster, 
Sau Francisco, Cal., assignor to the Market Street Rail- 
way Company, same place. Filed Oct. 16, 1900. 

683.186. Thermostatic Switch. William F. Singer, New 
York City, assignor to the Singer Automatic Ice Ma- 
chine Company, Jersey City, N, J. Filed Jan. 14, 1901. 

653 213. Electric Switch. King W. Mansfield and William 
R. Thompson, South Norwalk, Conn. Filed July 6, 1900, 

633,235. Motor Generator. Rene Thury, Geneva, Switzer. 
land. Filed Jan. 11, 1900. 

683.253. Electric Generator or Motor. Philip J. Darlington, 
Montreal, Canada. Filed Aug. 15, 1898. 

683,334 Electromagnetic Brake. Arnold A. Robertson, Ti- 
tusville, Pa, Filed April 18, 1901. 


TELEPHONES AND TELEPHONE APPARATUS. 


683.2606. Telephone Receiver. Samuel J. Friedman, Mc- 
Keesport, Pa. Filed Feb. 23, 1901. 


MISCELLANEOUS, 


683,051. Paper-Carriage Feed Device for Printiug-Telegraph 
Mechanism. Oscar L. Kleber, Pittsburg, Pa. Filed 
Sept. 10, 1900. 

083,060. Insulating Construction. 
N. Y. Filed Feb. 11, 1901. 
683,098. Electric Cloth or Fabric. Louis Baecker, Detroit, 
Mich , assignor of one-half to Elias Eberle, same place. 

Filed June 24, 1901. 

683,130. Toy Graphophone. Thomas H. Macdonald, Bridge- 
port, Conn., assignor to the American Graphophone 
Company, Washington, D. C. Filed Feb. 21, 1899. 

683,133. Interchangeable Electric Display Apparatus. 
George L, Mason. New York City, assignor to the Mason 
Monogram Company of New York. Filed Sept. 10, 1898. 

683,208. Composite Insulating Material. George Kelly, 
Mineralpoint, Wis. Filed June 25. 1901, 

683,214. Signal System. king W. Mansfield and William R. 
Thompson, South Norwalk, Conn. Filed July 21, 1900. 
683,216. Therapeutic Battery. Joseph A. Minturn, Indian- 
apolis, Ind., assiznor to the Oxypolar Company, same 

place. Filed June 10, 1901. 

683,257, Electric Programme-Clock. Benjamin Dubinskl, 
San Antonio, Tex. Filed April 1, 1901. 

083,763. Electrolytic Production of Cathode-Plates. Elmer 
G. Elliott and Valentine Kishner, Perth Amboy, N.J. 
Filed Dec. 29, 1900. 

683,341. Electric Alarm. Mat. 
City. Filed June 25, 1901. 

083,397. Signaling Mechanism. Reinhold Herinan, Crafton, 
Pa. Filed Jau. 14, 1901. 

683,400. Submarine Boat. John P. Holland, Newark, N. J; 
assignor to the Electric Boat Conipany of New Jersey. 
Filed April 20, 1900. 


John M. Howley, 


Tobias New, Brooklyn, 


Albert D. Shaw, New York 


Or. 2, 1901.) 
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THE TELEPHONE WORLD. 


Independents Combine to Fight the Bell. 


The independent telephone company which is asking for a 
franchise in Rock Island, III., and will soon reach Moline, is 
part of a scheme to combine independent lines which now 
cover Northern Illinois like network outside of Chicago. 

The combine has secured control «f the Whiteside County 

"Telephone Company with headquarters at Sterling, and is 
now waiting only for authority to enter Rock Island County 
and Moline. 

For the cut rate of 5 cents it is reported it will soon be 
possible in all parts of Northern Illinois to talk over long- 
distance instruments and modern equipments between 
towns where the Central Union demands 25 cents or more. 
Once in, Moline can talk to Clinton. 

The new competitive combine which is to give these bless- 
ings puts its capital at 810.000. 00. It is buying up thein- 
dependent telephone lines in all the Northern Illinois 
territory outside the boundaries of Chicago and Cook 
County. 

The new company is to operate independent or '' compet- 
ing " switcbboards at Aurora, Elgin, Geneva, Joliet, Ster- 
ling, Rock Island, Peoria, in Iilinols, and Clinton and Oska- 
‘loosa in Iowa. Already the new concern has acquired con- 
trol of independent lines heretofore in operation at all these 
points except Peoria. In the latter city a franchise was 
sought on behalf of the pool. 


The town council of Canandaigue, N. Y., has granted & 
franchise for the construction of a telephone plant at that 
place to the Inter-Ocean Telephone & Telegraph Company, 
which operates long-distance lines through the southern 
portion of the State. An exchange will also be built at 
Waterloo. In a short time the line between Rochester and 
Syracuse, now building by the company, will be finished, and 
when al! is done the northern and southern tiers of counties 
will be brought into intimate teleph »nic communication. 


At tha general election the citizens of Sioux City, Ia.. 
will very likely have a chance to vote a telephone franchise 
to a new company, which is arranging to enter iato compe- 
tion with the Iowa Telephone Company. An attorney re: 
cently stated that he had drawn up resolutions, which will be 
presented to the city council at an early day, providing for a 
submission of the question to the people. A. B. Beall is in- 
terested in the movement, and ths resolutions were; pre- 
pared at his instance. 


The annual meeting of the South Shore Telephone Com- 
pany was heldlast week at the office of Libby & Heyward, 
Freeport, N. Y. Reports were submitted showing the com- 
pany to be in a prosperous condition, having over 350 sub- 
scribers in the various villages. The election of directors re- 
sulted as follows: John J. Randall. Charles D. Smith, William 
D. Carter, George P. Bergen, Valentine G. Walters, William 
G. Miller and Henry P. Libby. 


The Northland Telephone Company of Duluth, Minn., was 
recently incorporated with a capital stock of $25,000. It will be 
along distance associate of the Zenith Telephone Company, 
the local independent line, and it proposes to give service 
to the iron range and the surrounding country, Including a 
connection with the Consolidated Telephone & Telegraph 
Company, which will give independent connection with the 
twin cities. The incorporators are: C. C. Kritzer, V. Carl- 
son, H. A. Allen, A. E. Webster and M. Mecalson. 


The New York Commercial“ of September 25 says: 
"C. W. Morse holds an option on two-thirds of the 
capital stock of the Telephone, Telegraph & Cable Company 
of America. If Mr. Morse purchases the stock, it is said he 
will immediately arrange for the disbursement of $3,000,000 
for the construction of a duplicate pole line between Boston 
and Nev York, and for theestablishment of an exchange in 
Boston with 15,000 subscribers and onein New York with 
10,000 subscribers. 


On account of the recent advance in the rent of ‘phones 
by the Albemarle Telephone Company there is much dis- 
satisfaction among the citizens of Scottsville, Va., who are 
using its ‘phones. There is a strong feeling in Scottsville 
towards getting upa new telephone exchange for that town 
and vicinity, 


The Pass Creek Telephone Company, that has established 
a line for the use of the farmers in the vicinity of Bozeman, 
Mont.. is beginning to put in ‘phones at different farm houses 
and so far they have proved successful. 


The Flandreau, S. D., telephone system is being enlarged 
and improved. The old switchboard, which had 50 keys, 
bas been replaced by one with a capacity of 125. 


The New York State Telephone Company filed articles of 
incorporation with the Secretary of State at Albany last 
week, and paid 31,250 as an incorporation fee. The amount 
of the capital stock of the new corporation is said to be 
$1.500,000, and it purposes, the articles of incorporation 
state, to maintain lines of electric telephone wholly within 
or partly beyond the limits of this State, A general 
route `“ within the limits of the city of Buffalo is mentioned. 
The directors of the new company are William F. Mackey, 
of Buffalo; William D. Barnard, of St. Davids, Pa.; Henry 
Shafer, of Chicago; Richard G. Park, of Westchester, Pa.; 
C. M. Clement, of Sunbury, Pa.; Edward Davis, of Phila- 
delphia, and Ward R. Bliss, of Chester, Pa. 


The annual meeting of the Eastern Telephone Company 
was held at Rockland, Me., a short time ago. The old board 
of officers were re-elected as follows: Frederick S. Walls of 
Vinal Haven, president; Maynard 8. Bird of Rockland, gen- 
eral manager; Hon. W. T. Cobb, F. S. Walls, W. 8. White 
Frei R. Spear and Maynard §. Bird, directors. The reports 
showed a very successful year for the company that is 
branching out in all directions in Maine and rapidly covering 
the most populous centers of the State with its wires. While 
no dividend was declared on the stock a goodly amount was 
added to the surplus. The Eastern Company is rapidly cov- 
ering Oxford County; being now engaged in running a line 
from Turner Center to Lewiston and Auburn. The directors 
voted to construct a line from Auburn to Danville Junction 
and the company has made contracts to connect with eight 
other companies in Oxford and Cumberland Counties, 
which will give it 1,60) subscribersthere this fall. They will 
connect with Lewiston from Rockland next year, and will 
thus reach the center of population of Maine. 


James S. Warren, general manager of tbe Memphis, Tenn., 
Telephone Company, positively denies a persistently circu- 
lated report that hiscompany and the Cumberland Company 
are upon the point of consolidation. Mr. Warren states 
that there have been no negotiations whatever between the 
two companies. The Memphis Company, he says, is entirely 
independent, and will continue so. Work on the Memphis 
Company's new building on 2d street has b.en delayed 
somewhat by the failure of structural iron to arrive on time, 
The building is to be rushed through to completion as rap- 
idly as possible. 

The National Conduit & Cable Company of New York has 
been awarded the contract for laying the conduits for tne 
People's Telephone Company, who has been granted a 
franchise to operate a telephone exchapge in Lynn, Mass. 
The contract calis for about 50,000 feet of condult, which will 
be cement lined iron pipe, the same as used by all the largest 
users of conduits in this country. Work will be commenced 
by the first of this month ard pust ed rapidly forward. 


B. F. Morfoot, of the Cohoes & Waterford, N. Y., Home 
Telephone Company, has lately been in Cohoes soliciting 
for subscribers for the company, which, he stated, 
would have everything in working order by spring. 
This system is comparatively cheaper, he claims, than 
the present system of telephones, "he cost per year in 
residences is $20, and the business telephone s, stem will 
be $10 per year. 


Griffin, Ga., is to have a new telephone concern known as the 
Griffin Telephone Companyand organized with the follow- 
ing officers: President,A.J. Burr; vice-president, J. D. Boyd; 
secretary and treasurer, J. E. Drake; superintendent, C. B. 
Thomas; attorney, W. E. H. Searcy, Jr. Attorney Searcy 
will make application for & charter right away, and the 
order for supplies, etc., will be rushed off shortly. 


Within a short time Wionip»g, Can., and Minreapolis, 
Minn., will be in direct telephone communication. The in- 
creased business that is growing up between this country 
and Canada has aroused the telephone companies of both 
countries tothe fact that direct communication is needed. 
The Bell Telephone Company of Canada isextending its lines 
and they will meet the American company at Neche. 


At a meeting of the directors of the Home Telephone 
Company of Cortland, N. Y., Fred V. Bennett, of Homer, 
N. Y., was appointed manager of the local system, and 
began duties on October 1. Mr. Bennett takes the place of 
Willard F.S. Jones, who tendered his resignation as manager. 


The Cumberland Telephone Company has about completed 
the work of putting in poles and wires for an exchange in 
Woodbury, Tenn., and suburbs. 


There is a widespread desire for a telephone line from 
Worcester to South Worcester, N. Y. 


L. E. Pike & Co., of New York, Boston, Chicago and else- 
where, with main offices in Springfield, Mass., promoters of 
Washington Copper & Milling Company, offer the public a 
new proposition—stock in the Federal Wireless Telegraph & 
Telephone Company. According to the quarter-page adver- 
tisements, which appeared in certain papers, the company 
controls territory with & population of more than half the 
United States. Having control of so much territory, which 
the general public had not deemed possible, a wirelees tele- 
graph company, it is suggested, ought to be & positive asset, 
especially if the telephone part of the company is also a 
wireless system. A few years ago a certain stock could be 
bought for 50 cents a share, and the same stock is now held 
at $4,000 a share," is an instance of a phenomenal rise in 
values cited by Pike & Co., who assure the public that 
“ wireless telegraphy has an even more promising outlook.“ 
The par value of the stock is $1 a share, but a limited 
amount " can be had for 40 cents. 


News received from Erie, Pa., states that at a recent 
meeting of the stockholders of the Mutual Telephone Com- 
pany. a proposition to increase the bonded indebtedness of 
thecompany from $50,000 to $75,000 was voted upon and 
carried without dissent. The $35,000 realized on the bonds is 
for the purpose of canceling a floating debt of that amount, 
contracted by the recent extension of the compauy's lines, 
&nd the purchase of additional equipment. The statement 
of Manager John Z. Miller to the directors shows that the 
affairs of the company are ia an excellent condition. The 
number of its subscribers is being increased continually. 
W. B. Trask is president of the Mutual Telephone Com- 
pany, and George Burton is secretary and treasurer. 


The Fall River, Mass.. Automatic Telephone Company has 
commenced operating its exchange with a portion of its sub- 
scribers, and js aiding to the number as fast as telephones 
can be put in and connected by the present gang. New ap- 
plications for the automatic service are coming in freely on 
account of the satisfacticn given. The Strowger Automatic 
Telephone System is used, the same system as that installed 
in New Bedford, Mass, some months ago, but with impor- 
tant improvements. 


A branch of the People's Telephone Company's line 
has recently been extended to Allen's Hill, N. Y. The 
branch to Richmond Mills has been changed so as to connect 
without intermediate switching with Honeoye N. Y. Some 
40 ‘phones are now in touch with the line between Vincent 
and Hemlock. 


The New York & New Jersey Telephone Company has 
purchased the Barnes mansion at Clinton and Atlantic 
avenues, Brooklyn. 


An item from Swedesboro, N. J., states that Woolwich 
township has given the Interstate Telephone Company per- 
mission to run its lines through the township. 


The Renssselaer, N. Y., Telegraph & Telephone Company 
has filed & certificate wlth the Seeretary of State, setting 
forth that its capital stock has been increased from $150,- 
000 to $300,000. 


Articles of amendment have been filed by the Lewisburg, 
O., Telephone Company, enlarging its purpose. 


The Southern Bell Telephone Company is establishing a 
line to Adairsville, Ga. 


There is talk of a telephone line from Crewsville to Zolfo, 
Fla. The length of the line will be 15 miles. 


TELEPHONE INCORPORATIONS. 


The Albion Telephone Company, Albion, Pa. Capital 
stock, $5,500. 
The Cridersville Telephone Company, Cridersville, O. 


Capital stock, $5,000. 


The Viola Telephone Company, 
stock, $10,000. 


The Fairview Telephone Company, Alexandria, Minn. 
Capital stock, $2,000. Incorporators: F. A. Gregory, N. 
Van Tassel and William Newman. 


The Neoga Telephone & Telegraph Company, Neoga, III. 
Capital stock, $2,500. Incorporatore: John A, Baughman, 
Daisy Baughman and Mamie A. Sheehan, 


The Levox & Clearfield Telephone Company, Des Moines, 
Ia. Capital stock, $15,000. Incorporators: O. D. Tyler, J. P. 
Scroggs, D. N. Smith, Henry Baum and Shirley Baum. 

The Waverly Telephone System of Iowa, Des Moines, Ia. 
Capital stock, $30,000. Directors: G. E. lickley, G. B. 
Bennett, A. A, Broadie, Burton E. Sweet end F. L. Smalley. 


Viole, Minn. Capital 
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GENERAL. ELECTRICAL NEWS. 


Lighting. 


Batesburg, S. C.— This town has obtained a new 
charter to enable it toarrange for electric lights, which 
it could not do under the old charter. U. C. Gunter, 
Jr., prepared the papers for the new charter. 

Bennettsville, S. C.—This place is ready to receive 
bids on a lighting plant of 40 arc and 1,000 incandes- 
cent lamps. Milton McLaurin is treasurer. 

Boonville, N. Y.—H. B. Sweet, electrical engineer, 
has submitted to the village board a detailed estimate 
of the cost of an electrical equipment for a lighting 
plant for the village. The plan contemplates the instal- 
lation of two two-phase 50 kw. alternating generators 
which will be capable of operating service for either 
arc or incandescent lighting, or motors for power. 

Caldwell, O.—The vote taken here to issue bonds for 
$5,500 to enlarge the electric light plant resulted 135 
for and 20 against. 

Corry, Pa.—The Corry Electric Light & Power Com- 
pany was lately established here with $10,000 capital. 

Eustis, Fla.—E. L. Ferran & Co. contemplate install- 
ing an electric light plant. 

Fullerton, Neb.—Thomas Lee has been granted a 
fifty-year franchise by the city council for electric 
light and power purposes. 

Georgetown, Tex.—The city council at its last meeting 
ordered an election to be held here October 5 to deter- 
mine whether or not this city shall issue bonds to the 
amount of $8,000 for the purpose of building and 
purchasing for the city an electric light plant. 

Harrisonburg, Va.— The recent election on the ques- 
tion of whether the town should install its own elec- 
tric lights brought out a small vote and another elec- 
tion will be held. 

Huntingdon, Tenn.—This city contemplates expend- 
ing $2,000 for the installation of a new dynam), and 
otherwise improving its electric light plant. 

Jackson, Ga.—Northern parties have secured a fran- 
chise and will erect an electric light plant. Probably 
Mayor C.O. Beauchamp can give information in regard 
to same. 

Lena, III.— This place is to be lighted by electricity. 

Marshall, Mo.—Hiram and Richard Phillips of St. 
Louis are preparing plans and specifications for the 
proposed municipal electric light plant to cost from 
$60,000 to $70,000. A. R. James city clerk. 

Mountain Lake Park, Md.—The Garrett Water & 
Light Company, recentlv incorporated, will install an 
electric light plant of 800 to 1,000 incandescent lamps 
and 20 to 25 arc lamps. L. A. Rudisill is secretary. 

Parkersburg, W. Va.—This city has decided to con- 
struct an electric plant for lighting. The mayor can 
be addressed for further information in relation to 
same. 

Pottsville, Pa.—The Schuylkill County Electric Com- 
pany, capitalized at $10,000, has been formed here. 

WincLester, Ill.—The electric light plant here was 
burned recently, entailing & loss of $5,000; insurance, 

2,000. 

Woodstown, N. J.—The citizens of this place are 
considering the question of an electric light plant at a 
cost not to exceed $7,000. 


Street Railways. 


Atlantic Highlands, N. J.—There is every prospect 
that the trolley will be installed here in the near 
future. The Matawan & Keyport Electric Railroad 
Company has already secured the right-of-way as far 
as Keansburg from Keyp^rt, and the route will follow 
from there directly to the Highlands. Representatives 
of the company have been in conference with the offi- 
cials of this place and a route through the town has 
been agreed upon. 

Bloomsburg, Pa.—The Shickshinny borough at a 
recent council meeting granted the Shickshinny & 
Huntingdon Valley Electric Railroad the right of-way 
through the town. The road will connect Shickshinny, 
Harveyville and Huntingdon Mills. 

Chatham, O.—The county commissioners have 
granted the Columbus & Granville Electric Road a 


franchise to construct an electric line from the north 
corporation line through this place and Utica to con. 
nect with a line to be built to Mt. Vernon. F.M. Black 
is secretary of the company. 

Clinton, la.—The Illinois & Iowa Electric Railway 
Company, with & capital stock of $125,000, has filed 
articles of incorporation here. The company proposes 
to build a railway between this city and Davenport, a 
distance of 42 miles. The stockholders are Eastern 
capitalists. 

Columbus Grove, O.—At the regular meeting of the 
village council & representative of the Toledo & Lima 
Traction Company willask that & franchise through 
the city be granted his electric line. 

Edwardsville, Ill.—Engineers have completed a 
profile of a proposed electric line between this city and 
Granite City, the route to be direct from the court- 
house here to that place. 

Galesburg, III.— P. B. Knox of Chicago is expected 
here to figure on estimates for the construction of the 
new electric lineto Abingdon for the People’s Traction 
Company. 

Iron Mountain, Mich.—The common council has 
granted a franchise to the Menominee Range Street 
Railway Company, which will build an electric road 
from here to Vulcan. 

Jackson, Ga.—A company has been organized to 
construct an electric street railway in this town and 
suburbs, The power will be secured from the Ocmul- 
gee River. Northern capitalists, it is stated, are in- 


terested. 
Jackson, Mich.—At the next city council meeting 


petitions will be presented signed by more than 3,900 
citizens asking that a franchise be granted to Hawks & 
Angus to build and operate an electric railway system 
in this city. 

Keene, N. H.— The Humphrey Machine Company 
has contracted with Daniel R. Cole to take out the two 
water wheels which he put in at his South Keene mill 
a few years ago, and substitute therefor a pair of INL 
wheels. Mr. Cole then intends to put in an electrical 
machine to generate power for the Keene Electric 
Railway. 

Lawrenceville, Ill.—A new electric railway is to be 
built from here to East St. Louis. 

Los Augeles, Cal.—The owners of the Temple Street 
Cable Railway of this city have decided to adopt elec- 
tricity for the motive power of the line, and a new 
electric plant will be installed at a cost of $60,000 to 


$15,000. 
Mineola, N. Y.—It wasreported last week that M. J. 


Mandelbaum, of the Pomeroy-Mandelbaum Syndicate 
of Cleveland, had concluded negotiations for the 
purchase of the Mineola, Hempstead & Freeport Trac- 
tion Company's line now under construction. 

Omro, Wis.—The proposed Omro-Oshkosh electric 
railroad will be built this fall. 

Oneida, N. Y.—The trolley system for this place is 
rapidly becoming a certainty. 

Pittsburg, Pa. — The Monongahela Traction Company, 
owning 25 miles of track in this city and up the Monon- 
gahela valley through Wilkinsburg, Braddock, Home- 
stead, Duquesne and McKeesport; and the Pittsburg & 
Birmingham Traction Company, owning 28 miles of 
track, bere have been sold to the Widener-Elkins 
Syndicate of Philadephia, according to the best iufor- 
mation obtainable here. 

Radford, Va.--A contract has been let for the con- 
struction of an electric road to run from this place to 
Floyd Courthouse, a distance of about 25 miles. The 
power house will belocated here. 

Richmond, Va.— Within a few months the plant of 
the Virginia Electrical Railway & Development Com- 
pany will bethe largest and most perfect of its kind 
in the South. The contract to furnish power to the 
Richmond and Petersburg trolley line for a great part 
of its distance has been made. 

Savannah, Ga.—The city authorities have decided to 
sell at auction a franchise to construct an electric 
railroad along certain streets. 

Shreveport, La.—The city council has given a fran- 
chise to a company which proposes to build an electric 
railway in the city and suburbs. 


Manufacturing. 


Chicago.—The McMaster-Davis Supply Company of 
this city, capitalized at $50,000, has been incorporated 
to manufacture steam and electrical supplies. T. J. 
McMaster, F. C. Davis and George Davis hold an in- 
terest in the concern. 

New York City.—The Grabam-Fox Motor Company, 
recently formed, will manufacture motors and auto- 
mobiles on a capital of $500,000. Frank A. Fox and 
David F. Graham, Stamford, Conn.: James J. 
Thornley, Jr., Brooklyn; C. G. Weaver, New York 
City, and W. D. Blake, Richmond Hill, L. I., aro the 
directors of the company. 


Company Matters. 


Cleveland,O.—The capital of the Lake Shore Electric 
Company of this city has been increased from $10,000 to 
$6,000,000, to absorb four lines belonging to the 
Everett- Moore Syndicate. 

Lancaster, Pa.—The Columbia Electric Light & 
Power Compeny has sold out to the Lancaster County 
Railway Light & Power Company for $65,000. 

New York City.—The United States Non-inflamma- 
ble Wood Company has been organized with & capital 
of $2,250,000. This step is virtually a reorganization 
of the Electric Fireproofing Company. 


Power and Transmission. 


New Westminster, B. C.—The British Columbia 
Electric Railway Company and the Vancouver Power 
Company will shortly expend $690,000 in developing 
the water power of the Coquitlam, for transmission to 
Vancouver anil New Westmiustsr. It is expected that 
9,000 hp. will be generated. 

Pocatello, Ida.—The American Falls Power, Light 
& Water Power Company has filed its articles of in- 
corporation at this place. The company is capitalized 
at $500,000. The directors are J. H. Brady, D. W. 
Standrod, A. F. Caldwell, all of Pocatello, and R. 
Rounds and A. V. Scott of Idaho Falls. The purposes. 
for which the company is organized are twofold—the 
harnessing of the immense power of the Snake Hiver 
at American Falls, to generate and transmit electrical 
energy, primarily for Pocatello, and the constructing 
of canals for irrigatiug the lands around American 
Falls. 

Mines. 

Houghton, Mich.—Electricians are preparing to in- 
stall a svstem of wires in the Quincy Mine near this 
p'ace for the purpose of operating electric locomotives. 
Tae new system will largely displace the use of manual 
labor, and will also provide better lighting facilities. 
Two locomotives, each capable of pulling 16 tons of 
rock, will be operated at first, but it is believed that 
their introduction will lead to the general use of elec- 
tricity in the mines of the Michigan district. 


Automobiles. 


Albion, Mich. —1t is stated that an automobile fac- 
tory is one of the possibilities in connection with the 
Gale Manufacturing Company. 

Chicago.—The Bowman Printing Press Company 
bas changed its name to the Flash Boiler Automobile 
& Specialty Company. The capital stock decreased 
from $1,000,000 to 5500, 000, and the object changed to 
do a general manufacturing business. The number of 
directors increased from three to five. 

St. Louis, Mo.—The St. Louis Automobile Manufac- 
turing, Storage & Repair Company filed arti^les of in- 
corporation here lately. The capital stock is $2,000, 
paid. John J. Meilke, George W. Bonney, Edward M. 
Doyle and W.J. H. Perkins are the shareholders. 

Wilkes-Barre, Pa.—The Union Motor Transporta- 
tion Company is again considering the establish 
ment of a belt line to include certain streets in this 
city, and also the advisability of constructing a private 
electric plant for the purpose of charging the vehicles. 
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STREET RAILWAY STOCKS. 


NAME. 
NEW YORK CITY. 
Bleeker Street and Fulton Ferry................ 
Broadway and Seventh Avenue................ 
Central Cross towuůunnn . ee 
Contral Park, North and East River 
Christopher and Tenth Street. 
Dry Dock, East Broadway and Battery........ 
Eighth Avenuahe n 
Metropolitan Street Rallway.................. 
Ninth Avenue...........e.eeeeeeeeee e heros 


, . CSS RES 
Third Avenue 3 . 
Twenty-Third Street.................... q 
OTHER CITIES. 

Albany United Traction...... T PEET 
Brooklyn City Railwa qe . . 
Brooklyn Rapid Transiũiiů i . 
Baltimore United Railways, com . R 
do. do. do. Pe 
Buffalo Rall wWaãam gd eens 
Cleveland City Rallway........................ 
Cleveland Electric Rallwa³⁴ .............. 
Columbus (O.) Street Rail Wůũ ʃwNdddm oasesese 
Jersey City, Hoboken and Paterson 
New Orleans City Railway, com............... 
do. do. 0. do. . "pref... oos 
North Jersey Street Rallway.................. 
Providence United Traction and Eiectric...... 
Rochester (N. Y.) Railway, new............... 
do. do. do. bref cero 

St. Louis United Railways, com................ 


do. do. do. 
Detroit United Rallway....................... 
PHILADELPHIA. 
American HRailways............... . 
%%% ̃ͤũůum ³⸗ùha [;. y Cais 
Columbus Railway.................. eere 
Columbus Railway, pref.................. seso 
Consolidated Traction of New Jersey......... 
Continental $29 paid 


eee Traction of Pittsburg.......... 
0 


do FDC ²˙ AA 
Dayton Tractioůůnn¶. . ee eee 
Fairmount Park and Haddington............. 
Fairmount Park Transportation............ € 
Frankford & Southwakr k 
Germantow'Ü iii cece hts 
Green & Coates, $15 paid...................... 
Hestonville Mantua & Fairmount............. 


% % % e O 20.209859 89529.029599902982299992829 


Scranton Railway 
Thirteenth & Fifteenth.................... 
Trenton Street Railway................... 
Union $30 5-6 paid 
Union Traction, $17.50 paid.................... 
United Power and Transportation, $29 paid .. 
United Traction of Pittsburg................. 

do ei oo es odas 
United Traction of Reading, Pa.............. 
West Philadelphia ..................... ꝶ 
Wilmington and West Chester Traction...... 


BOSTON. 
Boston Elevated, fuli paid.......... 33 
West End Street, couupͤuͤpÿptit .. 
do. do. dó Pl 
CHICAGO. 
City Railway............... V 
Lake Street Elevated................... eee ees 
North Chicago Vor —.. 
Union Traction, coůUuUuU ...... 
do, do. Drel eere AWA 


6 2 % % % % %— % ee — —— ee 9699002025990 * 9 


Par 
value. 


ELECTRICITY. 
LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Moonday, September 30, 1901. 
STREET RAILWAY STOCKS. 


Last Sale. 
Bid. Asked. 
33 36 

240 245 
266 280 
208 220 
180 185 
120 128 
390 405 
163 163i 
196 200 
215 2)8 
175 215 
120 1201 
390 410 
106 1074 
242 244 
65 651 
161 104 
91 92 
110 111 
120 121 
871 888 
47 50 
20 23 
28 30 
101 105 
22 24 
109 110 
31 32 
86 81 
26 277 
80i 82 
740 757 
401 41 
3594 360 
40 401 
844 85 
674 68 
155 1553 
24 . 244 
62 624 
156 1564 
71 714 
22 224 
466 4601 
1414 148 
151 1511 
48 484 
124 13 
41 41$ 
42 42} 
205 2054 
101 „1011 
95$ 96 
25 21 
324 322 
3064 310 
25 251 
263 27 
305 306 
24 244 
310 3104 
240 245 
21i 28 
40 404 
14 141 
50 604 
252 2521 
49 464 
1784 179 
94 941 
112 113 
209 210 
13 134 
190 200 
164 18 
581 851 


NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked 
Citizens’ Traction Company.................... 50 13 74 
Consolidated Traction Company, com. 50 24 24 
do. do. do. pref.......... 50 951 94 
Federal Street and Pleasant Valley Rallroad.. 25 wi 57 
Pittsburg and Birmingham Traction Co....... 50 471 49 
United Traction Company, pref............... 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, com..... CC 100 16 19 
do JG Prof acd ² y eee 100 40 50 
Electric Lead Red uctioõůn oes 100 2 2t 
Edison Ore Milling Co........................ 10 8 11 
Electric Vehicle, comũ̃uᷣwMmmPm̃mœ . 100 3 4 
do do aE o EE WAA 100 4 5 
General Carriage 100 1 14 
General Electriccqcqã i eee eee 100 2081 2584 
BOSTON. 
Boston Electric Light......................... 100 ne e 
Edison Electric liluminating.................... 100 250 251 
General Electriccou q . 100 258 2081 
Massacbusetts Electric Companies, com....... 100 35 354 
15 M p pref....... 100 92 921 
Westinghouse Electric & Mfg., com........... 50 12 727 
do do do pref 50 80 803 
CHICAGO. 
Chicago Edisooůůnn een 100 165 1651 
National Carbon, col... 100 18 182 
do dë pre frrtl.. 0 84 841 
PHILADELPHIA. 
Electric Company of America.,............... 50 6i 1 
Electric Storage Battery, com................. 100 is 70 
0 do do pre! 100 - 10 
General Electric Automobile.................. 50 i $ 
National Electric..................... pcm 10 11 114 
Pennsylvania Electric Vehicle, com........... 90 1 lt 
0 o do Def... 50 1 11 
Philadelphia Electric trust ct fs. 85 paid 2⁵ of 51 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence... 50 93 94 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1411 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 1624 1623 
Erie Telegraph & Telepbone Company........ 100 41 41t 
New England Telephone Company............ 135 1353 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 105 110 
Commercial Cable Company................... 100 180 185 
Franklin Telegraph Company................. 100 45 54 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 116 118 
Mexican Telephone Company................ 100 2. 21 
New York & New Jersey Telephone Company 100 166 170 
Pacific & Atlantic Telegraph................ 25 18 85 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 pu 
Western Union Telegraph Company.......... 921 93 
MISCELLA N EOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 113 116 
Cumberland Telephone & Telegraph Co...... 50 136 140 
Chesapeake & Potomac Telephone Company.. 100 60 65 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & 'Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company ....... 75 76 
Hudson River Telephone Company..... ere 100 115 120 
Northwestern Telephone Company, guar...... 50 124 126 
Providence (R. I ) Telephone Company........ i0 971 98 


Southern New England Telephone Company.. 


199° 


200 


ELECTRICAL SECURITIES. 


Closing Prices, Mon Monday, Sept. 30 
INDUSTRIAL AND MISCELLANEOUS STOCKS. 


Par Last Sale. 
Value. Bid Asked. 

Electro- Pneumatic Transit.................... 10 15 1# 

Eddy Electric Manufacturing nn NR 25 10 104 

Storey General Electric....... .............e.s. 10 11 12 

Consolidated Car Ileating... ........ nw NEA . 100 55 37 

Standard Underground Cable PRESE 100 218 220 

Pratt and Whitney, preꝶꝶꝶ˖ ff 100 81 88 

STREET RAILWAY BONDS. 
ALBANY. Last Sale. Int. Paid. 

Albany Railway Company, cons. mtg. 5s....... 1173 J&J 

do. do. do. gen. mtg. ds....... 1164 MXN 

Watervliet Turnpike X RR., Ist mtg. 6686. 125 MXN 
do. do. do. 2d. pee OB cs eis 124 M&N 

Troy City Railway Company, Ist 5s.. ess. 1164 

BROOKLYN 

Bkn. Heights, Ist mt ggg . 1081 AKO 

B., Q. C. & Sub., lst mtg... Sr EETA A JAJ 
do. lst con mtg.. CCC 101 MAN 

Jamaica & Bkn Ist mtg.................... eee eee 105 JX J 

sea beach Ist mtg.......... CFC 86 M&S 

Bkn. Un. / e E nr 8 101 FAA 

Nassau Electric, cn tg cee eee eee 98 JX 4 

do. Ist mtg............ —— —— es 114 AXO 

Atlantic Avenue Ist mMtg........ ccc ee eee eee 108 A&Q 

do. do, gen mtg N Dek EEE A 115 ANO 
NEW YORK 

Bleecker St & Fult/n Fer'y RR, Ist mtg 7s [084 ONE 

Cent P'k, N. & E R. RR, lst cons mtg 4s...... 107 JAD 

Central Crosstown RR, Ist wtg 68............. 125 MAN 

Coney Island & Brovklyn RR, Ist mtg ds...... lol JX J 

D Duck, E Bd’y & Bat’y R gen mtg ss 117 JK 

do. do. do. RR serip 5 per cent. 102 FMA 

Eighth Av RR Co, cert indebt 6 per cent... 208 FNA 

42d St, Man & St Nicholas Av Ist mtg 66. 1164 M&S 

do. do. 2d mtg ine 6s... 89 J AJ 

Lex Ave & Pav Ferry RR, Ist mtg g ^s.. OMM MAS 

Metropolitan St Ry Co g mtg cl tr g 5s 120 FNA 

Second Ave Ry gen cons mtg ss. . 120 MXN 

do. // ⁵ĩðͤ Ku ĩð Den aden bs 1084 JX J 

Steinway Ry (L. I.) Ist mtg g 68................ 116 J&J 

South Ferry RR Co Ist mtg 5s...... EE S» 1103 8 

Third Ave RR Ist mtg g U . ee J&J 

Twenty-third Street Ry Ist mtg 6 ii.. J & J 

do. GOD Six m 106 AX J 

Union (Huckleberry) Ry Ist mtg 5s............ 113 F NX A 

BROOKLYN. 

Kings Co Elec .L k Rh 200 Q&M 
do. / 110 Xx & O 
do. do.. DUF sss sates 126 ANO 

Edison consol mt —ꝓ . 994 J&J 

PHILADELPHIA. 
Baltimore Traction Ist 58 coup 19299 0 LL... M&N 
do do col gold 5s 1900 . i&100 JX J 

Buffalo Railway conos reg coup 193. 118 F&A 

Citizens of Ind Ist con gold 5s reg coup 1933.. 110 MAN 

Columbus St Railway lst con gold 58 coup 1932. 100 J Nx J 

Continental Passenger Ist 6s coup 19000 VPE JAJ 

Consolidated Traction of N. J. 1st gold 5s 1933. 1094 J xD 

Crosstown (Col. O.) Ist gold 4s coup 1933...... 1004 X 

Dayton O.) Traction lst gold os reg 1916... ... 95 J & J 

Duquesne Traction Ist 5s reg coup 1930........ 1171 JX J 

Electric-People's 4s trust etis reg 1945.......... 96% AK O 

Fairmount Park Transp lst gold 5s reg € 191222 M&S 
do do 2d gold 5s reg Mean 1912. 2x M&S 

Germantown Passenger Ist 5s reg 1004... REPOS J &D 

Hestonville 2d 68 coup 190. 102 M&S 
do do con gold 5s reg coup 1924. 120 MAN 

Ilolmesburg. Tacony & Frank, Ist g 58 rc 1925. 100 MXN 

Indianapolis St Railway gold 4s reg coup 1933. 83 JX J 

New York & Queens County 58 1946.......... Pa ASO 

People’s Pass stock trust certificates reg 1943.. 105 F&A 

Philadelphia Traction col tr 4s coup 1917...... 106 FNA 

Rapid Railway lst g 5s reg coup 1915.......... 105 M&S 

Reading Traction Ist 6s reg coup 1933.......... 12 dX al 

Reading & Womelsdorf Ist 5s coup 1925........ T JINX J 

Rochester Railway con 5s reg coup 1930........ 110 A&O 

Scranton & Carbondale Ist 6s reg coup 1923.... 100 | & 4 

Scranton Railway Ist con 5s reg coup 1932.... 105 | & J 

Scranton Traction Ist 6s reg coup 1930.......... 117 MAN 

United Railways (Balto.) tr ctfs. 48s reg 1940.... 96 K J 

United Trac (Pitts.) gen mort os reg coup 1907. 1154 IX 4 

United Traction (Reading) 5s coup 1926........ 103 X J 

West Philadelphia mort ts reg 1906 111 AKO 

West Philadelphia 2d mort õs coup 1926.......... 118 MAN 


ELECTRICITY. 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: ecke le 165: (2103€c. ; Lake, 164 8I7c.; 
casting, 165% 16e. 

The striko on the South Side Elevated Railroad in Chicago has collapsed. 

C. T. Yerkes announces that he finds the Ganz system unsatisfactory for his 
London lines. 

A Baltimore syndicate has succeeded in consolidating the rival street railway 
interests in Atlanta, Ga. 

A receiver has been appointed for the Woods Motor Vehicle company of 
Chicago on account of unpaid wages. . 

The Monongahela & Birmingham Traction has been 1 881 to the Consolidated 
Traction Company of Pittsburg. 

The annual report of the Brooklyn Rapid Transit Company, ready in about ten 
days, will be, it is claimed, very favorable. 

Interest and dividend payments in Boston in October aggregate $12,541,366, 
compared with $15,673,874 in October, 1900. 

The Centraland South American Telegraph Company has declared the usual 
quarterly dividend of 114 per cent., payable October 8. 

lt is believed in New Orleans that H. H. Pearson, jr., and his associates will 
secure control of the New Orleans City Railroad Company. 


The New York State Railroad Commissioners are considering an application 
for a four-track electric liae from New York to Port Chester. 


According to Chicago dispatches, it is officially announced that dividends of 


Chicago Union Traction preferred stock will not be resumed this quarter. 


The Mexican Telegraph Company, has declared the regular quarterly dividend 
of 21; per cent-, payable October 15. Books close October 8 and reopen October 
16. | 

A dispatch from Scranton, Pa., says a general strike is threatened on the 
traction lines in the Lackawanna Valley, ou account of the discharge of two con- 
ductors. 


So far, this year's earnings of the St. Louis Transit Company are $3,501,409 as 
against $2,657,716 last year. The earnings are equivalent to 1! ; per cent. quarterly 
interest on the common stock. 

American electrical engineers have scored another victory in London. J. G. 
White & Co. have been awarded a contract to build the corporation tramways of 
Bournemouth at a cost of $760,000. 5 


The Pennsylvania Telephone Company has arranged to issue $1,144,400 stock 
to take over the Central Pennsylvania Telephone & Supply Company. The trans- 
fers cover 37 counties with between 20,000 and 30,000 instruments. 

It is estimated that the October dividend disbursements on industrial securities 
will be $20,707,547, against $19,465,054 for September. It is also computed that 
the dividend payments for the first ten months of the present calendar year will 
be $20,756,705, 

Control of the Telephone, Telegraph and Cable Company of America passed 
into the hands of Charles W. Morse, of the American Ice Company, Monday. Mr. 


Morse was reported to have eaercised his opinion on more than two-thirds of the | 


stock. 
to Mr. 

The copper shares were heavy on Monday in Wall street and large blocks were 
sold. As the Amalgamated, the Anaconda and the Parrot Copper companies have 
all made reductions in their dividends, it is regarded as probable that. other com- 
panies, owned or controlled by the Amalgamated Company, will also make re- 
ductions in their dividends from time to time, as they become due. 


Experts had been at work on the books for three weeks, and their reports 
Morse are said to have been satisfactory. 


The Frontier Telephone Company was incorporated at Albany, N. Y., on Mon- 


day with a capital of. $500,000 to connect New York, Albany, Rochester, Syra- 


cuse, Tonawanda, Niagara Falls, Lockport, Dunkirk, Erie, Cleveland, Jamestown, 
Hornellsville, Elmira and Binghamton. The directors are: James M. Thomas 
of New York, Irving A. Stearns of Wilkes-Barre and E. Clufkin of Buffalo. 

The following street railroads of Utica, N. Y., have been consolidated: Utica 
Belt Line and Suburban, Utica and Mohawk, Utica and Deerfield, Oneida Street 
Railroad and Herkimer, Mohawk, Ilion and Frankford Railroad. The name of 
the consolidated company will be the Utica and Mohawk Valley Railway, and 
the capitalization will be $2,000,000. All the stock has been taken by the incor- 
porators. 


The annual meeting of the Boston Edison Electric Illuminating Company will 
be held October8. Stockholders will be asked to approve an issue of $750,000 ad- 
ditional stock, to be issued at the ratio of 1 share for 10 and at a price to be fixed 
by the gas commissioners. The new stock is to cover expenses of extensions the 
past summer. Of the 50,000 shares of Boston Electric Light Company stock 29,- 
500 shares have been deposited with the Old Colony Trust Company under terms 
of consolidation with the Edison Company. 


At a special meeting of the directors of the Worcester ( Mass.) Traction Com- 
pany held Friday in Newark, N. J., resolutions were adopted to decrease the pre- 
ferred stock from 20,000 to 400 shares and that the 19,000 Shares of preferred stock 
previously called for redemption be cancelled. The resolutions give notice of a 
meeting of the shareholders for October 7 to take action on the directors’ recom- 
mendation. 
final steps in winding up the company's atlairs. 


ES 


President Thomas C. Barr said that the directors’ action is one of the ' 
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EDITORIAL NOTES. 


— 


The Convention of the 


The Meeting American Street Railway 
of tha Association, wbich opens 
American to day in Madison Square 
Street Railway Garden of this city, 
Association. promises to be a most in- 


teresting and instructive 
affair. The papers that will be presented are 
on subjects of timely importance to the pro- 
fession and should be the means of eliciting 
valuable discussions. 

Among other things, it is expected that 
tbe Committee on Standards will makea re- 
port. This committee was appointed to con- 
sider rails, electric motors with a view to 
standardizing all parts of the motor, to con- 
sider single truck and double truck car bodies 
as well as the standardizing of overhead ma- 
terial. 

Thursday, October 10, has been set aside for 
examining the many exhibits that will fill the 
Garden and consequently on that day no ses- 
Bion will be held. 

Elsewhere in this issue will be found a list 
of the papers to be presented and the various 
committees. 

4 4 + 

The report of Messrs. 
Duryea, Jr., and Mayer 
on the Brooklyn Bridge, 
which was made at the 
request of District At- 
torney Philbin, has been given the public, and 
indicates a most unsatisfactory condition of af- 
fairs to say the least. In the first place, ac- 
cording to the engineers who inspected the 
Structure, the bridge is over-loaded and the 
factor of safety extremely small, and in the 
second place, the method of inspection has 
not been thorough enough. It is gratifying 
to note, however, tbat electrolysis—which is 
frequently used as a cloak for a multitude of 
sins—is not or has not been at work, for the 
report Says: 

“ Electrolysis has often been mentioned in 
newspapers as a possible cause of weakening 
of the bridge. Thisis merely a form of rust 
caused by electricity under certain conditions, 
and there is no evidence that these conditions 
exist in the bridge.”’ 

The experts recommend that the bridge be 
strengtbened at a cost of $750,000. The work 


The Condition 
of the 
Brooklyn Bridge. 


of making the structure absolutely secure and 
safe cannot be gone ahead with too quickly to 
please the citizens of Manbattan and Brook- 
]yn. 

* & * 
As we anticipated in a re- 


The British cent article in ELECTRICITY 
Association the Glasgow meeting of the 
Meeting at British Association has been 
Glasgow quite unimportant from a 


practical electrical engineer- 
ing standpoint. The presidential address by 
Prof. Rucker, dealing with atomic theories 
opened the procedings on Wednesday evening, 
September 11, and the following morning the 
different sections settled down to their own 
particular subjects. The Physies and Mathe- 
matical Section (A) was under the control of 
Major MacMahon, and Section G, now known 
as the “Engineering Section," was under the 
presidency of Colonel Crompton. In the latter 
section it might have been thought that the 
address would deal practically and enthusi- 
astically with electrical] engineering work and 
development. As & matterof fact its main 
feature was that it emphasized theimportance 
of the motor car in dealing with the street traf- 
fic of the future. After some reference to the 
work of Americans and Continentals in the di- 
rection of high speed electric railways, Colonel 
Crompton dwelt upon the street traffic prob- 
lem somewhat as follows: A most important 
problem in locomotion was that caused by the 
congestion of street traffic in our towns, and 
by tbe undoubted difficulties which existed in 
carrying our workers to and from their homes 
in the country to their places of empioyment 
inour towns. The number of our working 
population that used the cycle for going to and 
from their work was already very large and 
was steadily increasing. Then came the motor 
car. After many years of objecting to the use 
of the overhead trolley system, our town 
authorities seemed now to have determined 
that the only way of relieving street traffic 
was by an enormous development of electrical 
tramways.” The speaker then added that it 
seemed opportune to point out that a great 
deal of mischief might accrue from this indis- 
criminate use of tramways. Ofcourse, where 
the roads were rough and bad, anything in the 
nature of atramway using rails was an im- 
provement on a roadway, but with cities which 
already possessed well laid out and well paved 
streets it seemed wrong to break up the sur- 


face of these streets for the purpose of laying 
tramways. Vehicles on the plain road surface 
could overtake a stopping or aslower vehicle 
going inthe same direction without interfer- 
ing witb other vehicles, but street tramways 
must stop to set down and take up passengers, 
and this limited the speed average and the 
number of vehicles. 

Colonel Crompton stated that in America 
and on the Continent it was generally admit- 
ted that the maximum Carrying capacity of an 
electrical tramway in one direction was 4,000 
passengers per hour past any given point. A 
full gauge suburban or metropolitan railway 
crowded to its fullest extent could not carry 
more than 12,000 passengers per hour. But 
with crowded omnibuses, almost touching one 
another, and yet going at a fair rate of speed, 
at eight miles per hour, 14,000 passengers could 
be carried from a given point per hour. Con- 
tinuing thespeakersaid: *''Itappears certain, 
therefore, that, although the provision of elec- 
trical tramways was undoubtedly an economi- 
cal means of carrying passengers, yet that 
these tramways could not be laid in existing 
thoroughfares without considerably reducing 
the total road carrying capacity at times of 
heavy pressure of traffle, and it appeared likely 
that either for the daily transport of the 
workers to and from their homes to places of 
employmeut, or for taking great crowds out 
iato thecountry for pleasure purposes, a motor 
car service carried out on well made roads, 
would compete favorably witb, and in many 
ways may be preferable to tramway service. 
The increased road and street traffic and the 
development of new means of road locomotion 
has made imperative some modification of our 
existing system of roadway administration. 
Cycles, motor cars, electrical tram cars had 
been invented and put on roads maintained 
and worked exactly as they were seventy years 


ago at the commencement of the railway era.“ 


Colonel Crompton concluded by saying what 
was needed wes that towns situated on main 
through roads, should provide alternate routes, 
so that through travelers could if they desired 
avoid the crowded streets of the town. 

Foreign competition, and the necessity for 
more general adoption of standardization 
methods as in America, were the other points 
touched upon by Colonel Crompton. 


de k Ne 
The commerce of the United 
Markets for States with Cuba and 
Electrical Porto Rico, while it has al- 
Apparatus. ways been a subject of great 


interest and importance, is 
becoming more important year by year and 
day by day. As nearby markets for the 
products of our electrical factories they ex- 
ceed in value those of many other and more 
distant countries having a vastly larger popu- 
lation. The growing disposition of the Cubans 
and Porto Ricans to trade with the United 
States is illustrated by some figures prepared 
by the Treasury Bureau of Statistics, showirg 
the exports to those islands during the last 
two fiscal years. It is shown that the exports 
of electrical machinery to Cuba increased 
from $5,825 in 1899 to $95,093 in 1900, while the 
exports of instruments and apparatus for 
scientific purposes, in which are included 
telegraph, telephone and other electric appa- 
ratus, increased during the same period from 
$08,386 to $218,307. The volume of exports to 
Porto Rico is not so great, but it is growing 
with gratifying rapidity, the exports of elec- 
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trical machinery increasing from $3,715 in 1899 
to 85, 788 in 1900, while those of instruments 
and apparatus for scientific purposes increased 
from $12,143 to $32,392. 

These increases will no doubt be noted with 
satisfaction on the part of the electrical fra- 
ternity, and should serve to emphasize the 
belief that the developments of the past two 
years will not only stimulate ard increase the 
business activity and consequent purchasing 
power more and more of the islands, but in- 
crease the share of tlie United States in that 
commerce. 

In this counection it can be stated on the 
authority of tbe War Department that there 
will probably be no change in the Cuban 
tariff. 'The commission which has been revis- 
ing the present tariff has not yet reported, 
and it was stated at the War Department that 
such good progress is being made on the for- 
mation of a Cuban Government that the 
revision of the tariff for Cuba probably will 
await action by that Government. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

AUGUST BELMONT, president; Joha B. Mc- 
Donald, contractor; E. B. Bryan, general super- 
intendent; S. L. F. Deyo, chief engineer; L. P. 
Stillwell, electrical director, and J. Van Vleck, 
mechanical engineer of the Rapid Transit 
Subway Construction Company, railed for 
Liverpool on the Campania Saturday. They 
will makea tour of the cities of England and 
the Continent where the subway system is in 
operation. 'lhey will look into the operation 
of the systems, the kinds of cars used. equip- 
ment, and the method of handling passengers. 
In London the party will be joined by William 
B. Parsons, chief engineer of the Rapid Tran- 
sit Commission. They expect to return on 
the Oceanic on the 30th inst. 

SEES NC TREE: 

THe Canadian Niagara Power Company, 
which will build a large electric power plant 
on the Canadian side at Niagara Falls, has 
awarded the contract for the tunnel and 
portal. The price is over balf a million, and 
the work is to be completed by January 1, 
1903. The tunnel will be 2,200 feet in length, 
and 19x21 feet in diameter. Itwill be bricked 
throughout the same as the tunnel on the 
Americanside. 'The shaft has been sunk the 
required depth, and the contractor will imme- 
diately commence the work of excavating the 


tunnel. 
— 2 — ——— 


THE City Council of Savannah, Ga., by a 
practically unanimous vote, declined to pass 
an ordinance for the separation of the races 


on Street cars. 
CE — 


A CABLE (dispatch from London says the 
opinion of Charles T. Yerkes regarding Eng- 
lish railways is that they must be taken in 
hand by Americans and worked in their way, 
or else they will break down under enormous 
capitalization and wasteful method. A mass 
of tables issued by the British Government 
last week on railways in the United kingdom 
in 1900 is unpleasant reading for thesharehold- 
ers, Showing increased working expenses out of 
all proportion with the increase in receipts. 
Of the total paid up capital of £1,176,000,000, 
16 per cent., or £187,000,000, is due to nominal 
additions on consolidation, conversion, and di- 


(Vor. XXI., No. 14. 


vision of stocks. The average rate of divi- 
dend is only 3.45 per cent., as against 3.67 per 
cent. in 1899. It is the realization of these 
shortcomings which bas induced the depart- 
ure for New York of several prominent officials 
of the Northeastern Railway Company, includ- 
ing George Gibb, the general manager, and Mr. 
Burtt, the trattic manager, who sailed on the 
steamer Celtic on the 4th inst., the object of 
their trip beinga month's study of the Ameri- 
can railroad system. 
— — — — 

THE members of the committee on electric- 
ity and electrical appliances for the St. Louis, 
Mo., Exposition, beld a meeting recently. 
The work of the committee is to be taken up 
and prosecuted vigorously. A conference of the 
executive committee will be held soon, and 
certain details of the work of the committee 
may be outlined. The question has not yet 
been decided whether the Exposition will op- 
erate its own electrical plant, as was the case 
at Chicago, or make this a matter of conces- 
sion. In the former case, the work ‘of the 
committee would be materially increased, a 
greater amount of funds would be needed, 
and numerous appointments would have to be 


made. 
— —-9-4»— —— — 


Tuk Atchison, Topeka & Santa Fé Railway, 
is making a practical test of using telegraph 
wires for telephone and telegraph purposes 
simultaneously. An experimental line, two 
miles in length, between Leavenworth and 
South Leavenworth, Kan., has been equipped 
under the supervision of Mr. C. G. Sholes, 
superintendent of telegraph. ‘Test lines will 
be put in place at various points on the Santa 
Fésystem, and the practicability and cost of 
the invention in actual service will be deter- 


mined. 
LÀ —— 


Tuk International Telegraph Bureau at 
Berne, Switzerland, recently issued a compre- 
hensive report, furnishing some interesting 
data with regard so the submarine cables of 
tbe world. Atthe present time there exists 
as many as 1,380 Government cables, with a 
total length of 24,907 miles. There are also 370 
cables owned by private companies. These 
give a total length of 198,929. So that alto- 
gether there are 1,750 cables In existence, with 
a mileage of 223,836. ` 

— dii — —— 

Tug Journal of the Franklin Institute," 
Philadelphia, on the general subject of solders 
for aluminum says that the one great draw- 
back to the application of aluminum for a 
large number of uses in the arts for which its 
lightness, color, resistance tooxidation and tlie 
ease with which it can be rolled, drawn into 
wire, pressed and spun up into various shapes, 
etc., is the difliculty of soldering joints. While 
some approximations have been made to a 
durable solder, among which that of Richards' 
should be named, it is nevertheless true that 
an entirely satisfactory solution of the problem 
has yet to be found. "The difficulties encoun- 
tered are three-fold: 1. The high heat con- 
ductivity of alumirum, which abstracts heat 
rapidly fromthe ert, and. 2, galvanic action 
between the aluminium and.the metals of the 
solder by which the aluminum, the more ¢le6- 
tro-positive metal, is corroded and the joint 
destroved. It is very easy to make an appar- 
ently perfect soldered joint of aluminum with 
various mixtures of zinc and tin, for the reason , 
that when freshly made the adherence is all 
that could be desired. The effects of the gal- 
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vanic corrosion may make themselves apparent 
after the work has been exposed to atmos- 
pheric influences for some months. The rapid 
heat conductivity of the metal can be practi- 
cally obviated by applying artificial heat to 
the joint while the solder is being applied. It 
has been proposed to use aluminum in consid- 
erable proportions in the solder to avoid the 
effects of galvanic action, but while this arti- 
fice might accomplish the desired result the 
joint cannot be made with the soldering iron, 
because of the high heat required to melt the 
alloy. A perfect solder for aluminum is still 
to be found. 


DONC ae 

WHILE the Rigi, situated near Lake Lucerne 
in Switzerland, is now recognized as the most 
thronged and popular mountain in Europe, 
one would have thought that two railways to 
its summit were quite enough. It appears, 
however, that there is the prospect of a third 
Rigi railway, in addition to the Vitznau-Rigi 
line and the Artb-Rigi line. Surveys are now 
being made by the engineer for the construc- 
tion of a rack-and-pinion line from Weggls to 
the Rigi-Kulm, with only one intermediate 
station, which is to be at Kaltbad. The third 
railway will differ from the two already in ex- 
istence in that electricity will be made use of 


as motive power instead of steam. 
— —— 


It is officially stated that the Cunard steam- 
ship Umbria is now fully equipped with the 
Marconi system of wireless telegraphy. The 
Lucania and Campania have already been fit- 
ted with this system, and it will be introduced 


on the Etruria within a short time. 
— — 


AN incident near Marion, Kan., indicates 
the superiority of the electric headlight. It 
was the means of preventing the wrecking of a 
southbound Rock Island train near that point. 
Two mules had attempted to cross a bridge 
and were caught between the tiesat atout the 
center. The gleam of the electric headlight 
disclosed the struggling mules to the view of 


the engineer in time to stop the train. 
— —P-9-4»— —— 


GEORGE W. ROOSEVELT, the United States 
Consul at Brussels, writes to the State Depart- 
ment at Washington concerning the utiliza- 
tion of electric power in the coal mines of 
Belgium. He says: One of the most impor- 
tant coal mines in the Charleroi district has 
concluded arrangements for the erection of a 
central station which will supply electric mo- 
tor power for three mines now in operation, 
situated several kilometers distant from each 
other. The pumps are placed at the bottom of 
the pits, at a depth of 500 meters. The station 
furnishing the power 18 on the surface and is 
composed of powerful steam engines of modern 
construction turning large electric dynamos. 
The electric current which feeds them all is 
produced in the generating station, and is 
transmitted over a considerable distance by 
means of three small wires only a few milli- 
metersin circumference mounted on poles, 
then conducted into the pits by a cable 
sheathed in steel. This method replaces that 
of the direct traction pump, with shaft weigh- 
ing thousands of kilograms and exacting a 
special exhaustion well, and only giving five 
or six piston strokes per minute. The electric 
pumps give from 150 to 200 and even more 
strokes per minute, and occupy very little 
space in the gallery. Electric pumps offer the 
advantages of requiring less expenditures in 
placing them, less trouble to keep in order and 
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of being safer and much more economical as 
regards consumption of steam. Another ad- 
vantage is that they do not conduct steam into 
the pits, a source of great vexation on account 
of resulting leaks, condensation of water, de- 
terioration of work, great heat, etc. It is also 
claimed that the electric power may be em- 
ployed in operating the windlasses of the 
mines, machines employed in washing and sort- 
ing, small cars, and forilluminating purposes. 
The centralization of motor force in coal min- 
ing—that is to say, the suppression of numer- 
ous small boilersand steam engines— will result 
in great saving of fuel." 


— —' 

AN English contemporary states that in a 
month or two the British Admiralty will com- 
mence a Series of experimental tests with a 
view to the extension of the use of electricity 
for subsidiary purposes on warships. In prac- 
tically all the men-of-war at present afloat the 
CapStan, Steering engines, ventilating fans, 
and the derrick hoists are worked by steam 
power. It is in regard tothe controlling of 
this class of plant that the impending tests 
will be made. The cruiser ‘‘Hogue,’’? now 
being completed at Devonport, is being equip- 
ped with an extensive electrical plant, and all 
the auxiliary gear will be worked by electricity 
in addition to the gun and torpedo armament. 
It is probable that the tests will be conducted 
on board this vessel, which will shortly be 


ready for Sea. 
—— — 


AN electrical letter stamping machine has 
been installed in the post office at Lebanon, Pa. 


—ññ - ———— 

VERY shortly Italy will be in possession of 
its first international telephone connection, 
says the London “Electrical Engineer." The 
new line is almost completed, and runs be- 
tween Milan, Turin, and Paris via the Mont 
Cenis. A few months later will witness the in- 
auguration of asecond international telephone 
line between Milan and Zurich. There only 
remains now to be constructed a comparatively 
short section between Como and Chioasso on 
the Swiss frontier. The establishment of 
these lines will have the effect of placing Italy 
in telephonic communication with London by 
way of Paris, and with Berlin through the 
Zurich line. It is rumored, however, that ne- 
gotiations will shortly be entered into with a 
view to the construction of a direct telephone 
line between Milan and Berlin. Many im- 
provements in the inland telephone and tele- 
graph service are also reported to be engaging 
the attention of the authorities in Italy. 


——— eee 
THE contract for the electrical equipment of 
the main power house and subway stations of 
the Rapid Transit Railroad of this city bas 
been awarded to the Westinghouse Company. 


—ñ —— 

Towing by electricity along the river banks 
in England is quite a novel application of elec- 
tric power. The experiment is to be tried, 
however, in the northern suburbs of London. 
The River Lea, which runsthrough Waltbam- 
stow, Tottenham, Enfield and numerous other 
placesin that district is quite a busy little 
river with considerable barge traffle and it is 
now proposed to develop this traffic and stimu- 
late manufacturing industries along the river 
banks by introducing a system of electric tow- 
ing. It is stated that no electrical apparatus 
whatever will be used on the barge itself, 
which is to be connected by rope with an elec- 
trically propelled vehicle on the path working 
on the overhead trolley system. 


THE AMERICAN STREET RAILWAY AS- 
SOCIATION CONVENTION. 


The American Street Railway Association 
will hold {te convention in New York City on 
October 9, 10 and 11. While the headquarters 
of the Association will be the Murray Hill 
Hotel, the meetings will be held in Madison 
Square Garden, which will also contain a large 
number of exhibitsof interest tostreet rallway 
men. 

The programme includes the reading of the 
following papers: 

"Street Railways: A Review of the Past anda 
Forecast of the Future." By Robert McCul- 
loch, general manager Chicago City Railway 
Company, Chicago, Ill. 

“The Adoption of Electric Signals on Subur- 
ban and Interurban Raílways, Single or Double 
Track, and Their Economy of Operation. By 
William Pestel, superintendent of motive 


power Worcester Consolidated Street Railway 


Company, Worcester, Mass. 
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W. H. HOLMES, 
President of the American Street Railway Association. 


„The Values of Storage Batteries as Auxil- 
iarles to Power Plants." By W. E. Harrington, 
vice-president Camden & Suburban Railway 
Company, Camden, N. J. 

The Public, the Operator and the Com- 
pany.” By C. S. Sergeant, vice-president 
Boston Elevated Railway Company, Boston. 

“The Best Manner and Mode of Conducting 
the Return Circuit to the Power House." By 
E. G. Connette, vice-president and general 
manager Syracuse Rapid Transit Railway 
Company, Syracuse, N. Y. 

The American Street Railway Association: 
The Purpose of its Organization and the Bene- 
fits Accruing to Investors in, and Operators 
of Street Railway Properties by Membership 
Therein.” By G. W. Baumhoff. 

„The Economies Resulting from the Use of 
Four Motors Instead of Two on Double Motor 
Equipments." 

„The Best Form of Car for City Service: A 
Consideration of the Various Types of Car as 
toSize of Car and Arrangement of Seats, In- 
cluding Best Types of Brakes and Wheels." 
By Eugene Chamberlain, superintendent of 
equipment Brooklyn Rapid Transit Company, 
New York City. 

Relations of Interurban and City Rail- 
ways. By Ira A. McCormack, general man- 
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ager Cleveland Electric Railway Company, 


Cleveland, O, 
COMMITTEES., 


The exhibit committee is made upas fol- 
lows: 

Milton G. Starret, chief engineer Metropoli- 
tan Street Railway; Oren Root, Jr., assistant 
general manager Metropolitan Street Railway; 
C. D. Meneely, secretary Brooklyn Rapid Tran- 
sit Company; Eugene Chamberlain, superin- 
tendent of equipment Brooklyn Rapid Tran- 
sit Company; Calvert Townly, Westinghouse 
Electric & Manufacturing Company; Charles 
M. Jarvis, vice-president American Bridge 
Works; J.R. Lovejoy, General Electric Com- 
pany; Capt. L. Candee, Okonite Company. 

The following gentlemen will compose the 
entertainment committee: ö 

J. L. Greatsinger, president Brooklyn Rapid 
Transit Company; H. D. Cooke, president Com- 
pressed Air Company; Ralph H. Beach, General 
Electric Company; Edward E. Hizgins, ''Suc* 
Ce88;" 
nance of way, Metropolitan Street Railway; 
Maj. H. C. Evans, Lorain Steel Company; F. H. 


T. C. PENINGTON, 
Secretary of the American Street Railway Association. 


Taylor, Westinghouse Electric & Manufactur- 
ing Company; E. A. Merrill, McIntosh & Sey- 
mour Company; Thomas C. Wood, Ball & 
Wood Company; James C. Barr, Weber Rail- 
Way Joint Manufacturing Company; H. Web: 
ster, Babcock & Wilcox Company; H. M. Lit- 
tell; D. M. Brady, president Brady Brass Com- 
pany; Charles F. Brooker, president Coe Brass 
Company; C. B. Fairchild, Jr., "Street Railway 
Revlew;" Col H. J. Prout, *''Railroad Ga- 
zette." 

The general committee of the American 
Street Rallway Association is composed of the 
following gentlemen: 

H. A. Vreeland, president Metropolitan 
Street Railway; Clinton H. Rossiter, David 
Young, vice-president North Jersey Street 
Railroad; Col. N. H. Heft, president Meriden 
Electric Railroad; Edward A. Maher, president 
Union Railway; D. B. Hasbrouck, vice presi- 
dent Metropolitan Street Railway; <A. M. 
Young, president Bridgeport Traction Com- 
pany; John R. Beetem, vice president New 
York and Queens County Railway; E. P. Bryan, 
General Manager Subway; Alfred Skitt, vice- 
president Manhattan Railway; James H. Mc- 
Graw, Street Railway Publishing Company; 
Gen. Eugene Griffin, General Electric Com- 
pany; B. H. Warren, Westinghouse Electric 
and Manufacturing Company; Harry Sander- 
son, president New York Electric Transporta- 
tion Company; Frank J. Sprague, Sprague 
Electric Company; Henry L. Shippy, treasurer 
John A. Roebling Sons Company; John L. 
Heins, president Coney Island and Brooklyn 
Rallroad. 


‘charge engineers and their men. 


W. Boardman Reed, engineer mainte- 


: disaster. 
ness of water in a boiler, and no station en- 
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METHODS OF COMMUNICATION IN 
ELECTRIC GENERATING STA- 
TIONS.* 


A very large proportion of the accidents 
which occur in eleetric generating stations is 
due either to attention not having been 
drawn in time to certain occurrences, or to in- 
sufficient means of communication between 
That this is 
80 does not necessarily reflect discredit on those 
responsible for the design or management of 
these stations, as the supply of electricity is 
so decidedly a *''hand-to-mouth" concern, that 
means of observation and communication must 
be very efficient in order to insure success. 
Under these circumstances it is interesting to 
note the various methods of signaling ard 
communication in vogue in such stations. 
For the purposes of this article a signal may 
be defined asa device or motion that gives 
notice or conveys information ina prominent 
manner. 

Ina small station the plant is usually grouped 


closely together, well under the observation 


of the engineer in charge of it. 'The men are 
also few in number, are close at hand, and are 
generally well in touch with their chief and 
their work. In these stations the need for 
signals is small, as the necessary information 
can be gained from direct observation of the 
machinery and measuring instruments, and 
conveyed by word of mouth. As a station 
grows in size, however, it becomes more and 
more necessary that information should be 
conveyed to a common center, from which 
center instructions should be sent out again. 
This is imperative if any one man bas to as- 
sume responsibility for the running of the 
plant. In this way automatic and manipulat- 
ed signals become of increasing necessity as 
tbe station grows larger. It is intended in 
this article to describe a few of the signaling 
arrangements which have been adopted in vari- 
ous large stations. 

It will be well to consider, first, those sig- 
nals which draw attention to occurrences; and 
secondly, those which convey instructions. It 
is, however, necessary to remember that there 
is no distinct division between the classes. 

It is frequently the casein large stations 
that while care has been taken inthe design 
to have engines and boilers conveniently 
placed for observation and working, other 
parts of the plant, no less important, are 
crowded away into odd corners in order to 
economize space. This particularly applies to 
water tanks, such as hot wells, reserve feed 


. water supply, or circulating water reservoirs 
In connection with cooling towers. 


The fail- 
ure of supply from these tanks would mean 
Everyone knows the result of short- 


gineer will view the failure of condensing 
water on heavy load with anything but dis- 
may. It is clear, then, that in addition to the 
ordinary water-level indicator a prominent 
signal should be given in the boiler house 
whenever the water is dangerously low in 
these tanks. A very effective device in use 
for this purpose i8 an electric contact in cir- 
cuit with a battery and loud-ringing bell, the 
contact being actuated by a float on the sur- 
face of the water, and set s0 as to make con- 
nection when the float has sunk to a certain 
level. 

In many modern generating stations quick- 
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Steaming boilers are in use. In these, the 
water-level is likely to rise and fall very rapid- 
ly, and unless careful attention be paid, the 
boiler may be ruined through shortness of 
water, or the steam pipes and engines may 
be wrecked through water ooming over into 
them. It is therefore standard practice 
among boiler makers to include among their 
fittings a high and low water alarm whistle. 
The whistle is blown by steam from the boiler, 
this steam being admitted, both for higb and 
low water, by the action of a float or floats in 
the interlor of the drum. The fireman is thus 
warned to look more closely at tbe water 
gauges, a warning very necessary in a boiler 
house containing, perhaps, 20 or 30 gauges, 
probably well above eye level and insufficient- 
ly illuminated. ` 

These two general methods—the electric 
bell signal or the steam whistle—are used in 
various special cases in connection with steam- 
raising plant, which cannot be entered into 
in detail here. A warning is, however, neces- 
Bary against increasing the number of such 
signals indefinitely, either in boiler or engine 
houses. The drivers and stokers are paid to 
look after the plant, and too many precautions 
may give a false feeling of security. Also, in 
time of emergency confusion may arise in the 
minds of the men owing toa multiplicity of 
automatic signals being given at the same 
time. 

Trouble has occasionally ensued because 


Steam and water valves have been thought to 


be open when they were closed, or vice versa. 
For this reason some station engineers have 
taken the precaution to 80 arrange all import- 
ant valves that they show conspicuously 
whether they are open or shut. Some valves 
have external threads which can be seenin one 
position and not in the other; others have 
guide-blocks which move with the valve. 
Whatever the indicator may be, it should be 
painted or otherwise made as conspicuous as 
possible. Where there is no external signal it 
is an easy matter to arrange one, geared or 
linked to the handle or valve stem. It does 
not appear to be a satisfactory plan to provide 
tablets to be attached by hand to the valve 
with open“ or shut“ upon them, owing to 
the probable negligence of the men. 

It is, however, in the running machinery 
and electrical equipment more than in the 
steam-raising portion of the plant that the 
need for signals arises. Except in extreme 
cases, there is always a minute or two to put 
matters right in the boiler house. In dealing 
with the running machinery the time available 
to avert a catastrophe is often to be reckoned 
in seconds. Asan example of the necessity of 
signaling arrangements in this work, the gen- 
eral practice may be mentioned of providing a 
synchronizing lamp in full view of the drivers 
in alternating- current stations, so that they 


may run up their engines to exact speed with- 
out loss of time. 


A variation of this practice 
is adopted in some stations where alternating 
current arc lamps are used. Conspicuous 
marks are painted on the rotor of the alter- 
nator. When the machine is sligbtly under 
Speed these marks appear to revolve back- 
wards. 'They appear to go forward when the 
speed is too high, and at exact synchronism 
they seem to stand still. In some single-phase 
high-tension stations it is customary for the 
switchboard attendant to synchronize by means 
of a single lamp instead of a voltmeter. 
Messrs. Siemens & Halske have devised an ex- 
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tension of this lamp signal (using three lamps) 
for three-phase work, by which one is enabled 
not only to tell when two machines are in 
phase, but also, if this is not so, whether the 
incoming machine is revolving faster or slower 
than the synchronizing speed. 

Another application of the incandescent 
lamp as a signal is found in the earth“ de- 
tector common in low tension two-wire sta- 
tions. Two lamps are connected in series 
across the bus bars (which are normally insu- 
lated from earth) and a connection to earth 
is made from the wire joining the two lamps. 
Hence if both halves of the system be perfect, 
a current wil flow through the signal lamps 
in series, causing them to burn with an equally 
dull red glow. If, however, there is an earth 
on either side, the lamps will be subjected to 
unequa! pressures, and one will burn more 
brightly than the other.] The ‘‘earth” is of 
course on the branch opposite to the brightly- 
burning lamp. This device has also been ap- 
plied to the fleld circuit of bigh tension sta- 
tions, when the machines are excited from a 
common source. 

In high tension alternating current stations 
the following modification of the incandescent 
lamp signal has been adopted with some suc- 
cess. <A Geissler tube is connected between 
the high tension cable and earth. So long as 
the pressure is maintained the tube shows a 
bluish light. Should the insulation break 
down, the light is extinguished. This is par- 
ticularly useful in three-phase work, as one is 
enabled to tell at a glance which of the three 
branches js at fault. The tube also incidently 
solves a difficulty occasionally met with in 
practice—the fact that fuses sometimes fail 
very quietly, and therefore no attention is paid 
to the interruption of supply until complaints 
begin to arrive. -In order to make the Geissler 
tube of value in this way, its point of connec- 
tion should be on the cable side of the fuse— 
not between the fuse and the bus bar. 
^ Ona switchboard with g large number of 
distributing panels it is an easier matter than 
would at first sight appear to overlook the 
failure of a fuse. For this reason it is desir- 
able, other things being equal, to adopt a fuse 
. that makes a noise when it goes. Fuses which 
depend on the expansion of heated air within 
a fuse-pot (either wholly or partially) to blow 
out the arc invariably make a bang when the 
fuse melts, the noise forming a signal to the 
attendant which cannot be disregarded. 

In direct current work automatic circuit 
breakers are to a large extent replacing fuses, 
more especially in combined lighting and trac- 
tion stations. These have a trick of coming 
out quietly, and an additional signaling de- 
vice is useful where more than five or six cut- 

outs have to be watched. . A very good method 
which has been adopted is to so arrange an 
auxilary switch on the base of each circuit 
breaker tbat the thrust of the cut-out handle. 
when the contact is broken, closes the circuit 
of a bell and indicator system. The circuit 
breakers should be boldly numbered in con- 
formity with tbe numbers of the indicator 
drops, and a reference table of circuit breakers 
and numbers kept beside the indicator board. 

In low tension systems a ready means of 
signaling the failure of a fuse, where this is 

]nconvenlently placed for inspection, is to 
place an ordinary glow lamp in shunt with the 
fuse. At the failure of the fuse the potential 
of the cable in all probability drops consider- 
ably, while that of the bus-bar remains the 
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Bame. A current therefore flows through the 
lamp, due to the difference of pressure be- 
tween its terminals, and the glow attracts the 
attention of the man in charge. 

In high tension stations, whether continuous 
or alternating current, there should be a 
permanent danger signal on all wires at high 
potential. This is usually effected by means of 
painting such wires a distinctive color. This 
is not entirely satisfactory, as one is never sure 
whether the cable is really alive or not until 
one has traced the connections. 'The sugges- 
tion may perhaps be permitted that there is 
without doubt & fortune awaiting the man 
who invents a paint or other covering for a 
cable which can indicate by change of color or 
otherwise when the potential of the cable 
which it covers exceeds the limits of safety to 
life. Unfortunately, there appears at present 
to be no Glue upon which to work in this di- 
rection. 

Turning now to the Important class of signals 
designed to convey instructions, it will be found 
that the chief points inside a station between 
which rapid communication is necessary are 


the switchboard and engine room.” This is 


particularly the case in alternating current 
stations, where the operation of synchronizing 
has frequently to be performed in: the utmost 
hurry; but it is also true for direct current 
stations. It will be found that nearly every 
station has its code of signals between switch- 
board attendants and drivers, often consisting 
in its simplest form of pointing with the finger 
at an engine and an upward or downward 
motion of the hand, vary lug in vigor in accord- 
anoe with the amount of alteration required. 
This is enough for a small station, but quite 
inadequate in a large one. Perhaps the most 
legitimate outcome of this system can be seen 
at a statlon in the metropolis, where, after a 
preliminary whistle to attract attention, the 
deaf.and dumb alphabet, with various supple- 
mentary signs, is used. Apropos of this, it is 
well to remark that whistling or shouting in 
an engine room, except according to a pre- 
arranged plan, should be strictly put down. 

In order to indicate which engine is to be 
run up, the signal in a large provincial station 
is a light board mounted on a handle witb a 
figure painted prominently on it, this figure 
corresponding with the number of the engine. 
A gong is sounded to attract the attention of 
the drivers, the board is held up, and a motion 
of the other band completes the message. An- 
other useful method is to have a colored lamp 
fixed to each engine, which can be lit by a 
numbered switch on the board when anything 
has to be done on tbat engine. A signal bell 
completes the equipment. 

A rather more elaborate system is suitable 
fur use ina station where the switchroom is 
partitioned off from the engine room. A large 
dial is fixed on the wall of the engine room, on 
which the numbers of the engines are painted 
in the manner of the hours on a clock face. A 
pointer moves round this dial, being actuated 
through bevel gear and iron rods by a handle 
in the switehroom. This handle moves round 
a similar horizontal dial, marked in the same 
way as the engine room dial, and the handle 
and pointer are so fixed that the same number 
is indicated on both dials. A similar pair of 
dials with ‘‘Slow,’’ “Fast,” Right,“ Stop, 
on them, and an electric gong to attract at- 
tention, completes the arrangement. 

In stations where machines are run in 
parallel, it is very often the custom to run on 
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the stop valve, the load being shifted on or. 
off the engine by the driver opening or sbut- 
ting the valve. At times of variation of load 
(such as on the peak) a driver will have to 
be in constant attendance at the engine to 
open or shut the valve as required. In order 
to get perfect smoothness in the running, a 


(‘very good system has been adopted of placing 
two bell pushes on a bench immediately below 
! the main voltmeter, one actuating a high- 


toned, the other a low-toned bell. A stroke on 


the high-toned bell means that the driver is to 


give more steam to the engine which he is 
regulating.-The other bell signals the reverse. 
Thus a man watching the voltmeter is able at 
once to give the necessary direction to the 
driver. The signal gong system has in some 


places been extended into an elementary code, 


one ring, for instance, meaning ''attention," 
two rings lower speed,” etc. 

It is very often necessary to give more com- 
plicated instructions than can be transmitted 
by the above methods. It Is necessary, there- 
fore, in large stations to have a more complete 
system of communication, such as is afforded 
by a telephone system. A station should be 
fitted with a private telephone exchange on 
the switchboard, the points to which commu- 
nications are most frequently sent being con- 
nected with this center. These points will 
generally be found to be the chief engineer’s 
Office, the mains superintendent’s office, the 
boiler house, and the stores. It is a matter of 
some difficulty, however, to get a telephone to 
work well in a boiler house, owing to the 
amount of coal-dust, moisture and ash flying 
about, and the liability to rough treatment 
from the works hands. The telephone should 
be fixed in a quiet place, and a loud-ringing 
bell used as a signal. 

The mains department should also be fitted 
with a private telephone exchange communi- 
cating with the switchboard, the chief 's 
office and each sub station. The station should 
in addition be on the general telephone ex- 
change of the town, and loud-ringing signal 
bells should be placed in the mains engineer’s 
office and on the switchboard, in addition to 
the usual call-bell in the clerk’s office. 

It will in general be found a paying invest- 
ment to equip a station with complete facili- 
ties for signaling and communication, provid- 
ed that no unnecessary fads are indulged in. 


p 


The Electric Locomotive and the Electri- 
cally Driven Carriage. 


The conversion of railways from $team to 
electricity is proceeding on two distinct lines, 
viz., thatin which the train, made up as be- 
fore of carriages or trucks, i8 drawn by & loco- 
motive placed in front, the only difference be- 
tween it and the existing locomotive being 
that the locomotive is \worked by electric 
motors and not by steam engines, and the 
method in which each carriage of each truck— 
though this latter has hardly been attempted 
yet—carries its own electric motor, supple- 
mented occasionally by a single carriage with- 
out a motor, and known asa trailer. The rail- 
way man naturally, says ‘Colliery Guardian," 
adopts the locomotive at the head of his train, 
because he has always been accustomed to see 
something at the head of the train, but there 
are signs that the independent unit system, 88 
it is termed, in which each carriage is quite 
Índependent of all the rest, yet in which trains 
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of any required length can be made up, is gain- 


ing in favor. It is claimed that the independ- 
ent system is more economical, because of the 
smaller amount of work to be done when a 
train has to be broken up, or to be made up. 
For colliery and ironworks. probably the loco- 
motive will be the most useful, though there 
will be cases even there where the independ- 
ent system will save a good deal of time and 
money by its convenience. 
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MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—VIII. 


BY W. H. WAKEMAN. 


Some engineers claim that a condensing en- 
gine will run indefinitely after steam is shut 
off, provided an independent condensing ap- 
paratus maintains a partial vacuum in the ex- 
haust pipe, even when the throttle valve is 
shut tight and there is positively no chance 
for air to reach the cylinder. Ido not under- 
stand how this can be done, and never have 
found anybody who could explain the philoso- 
phy of it. | 

When steam is shut off from the condensing 
engine, its momentum causes it to run longer 
than if no condenser wasattached, but it must 
stop in a few minutes unless air is admitted to 
thesteam side of the piston, or the throttle 
valve leaks enough steam to drive it, and it 
requires but little to do this when the piston 
does not have to work against the atmosphere. 

A somewhat similar case for argument is 
presented when it is claimed that the valves 
on across compound engine cannot be set so as 
to prevent it from ‘‘racing " when all of the 
load is thrown off. It is easy to see how it 
would fail to regulate, provided the engine was 
not in perfect order, but in all such cases it is 
assumed that the machinery is not defective. 

When the load is removed from such an en- 
gine, the speed is slightly increased, which at 
once causes the governor to assume a position 
that gives the shortest possible cut- off, or even 
prevents the valves from opening atall. If 
every part is in good order, no steam or air can 
be admitted to the cylinders, therefore the 
Speed is reduced, and the governor allows the 
valves to open again, but not wide enough to 
cause ''racing," for as soon as the normal 
speed is exceeded, the governor prevents the 
valves from opening, and this will continue in- 
definitely. When the speed is not controlled 
under these conditions the trouble is probably 
caused by some undetected leak which pre- 
vents tlie formation of a vacuum on tlie steam 
side of the pistons. 

There is still à chance for more engineers in 
the U. S. Navy, not only because new vessels 
of various kinds are going into commission in 
the future, but owing to thc fact that the ser- 
vice is too hard for those already engaged in 
the work. The duties attached to some of 
these situations are 80 arduous that many engi- 
neers collapse while trying to perform them, 
and must be sent to some hospital. This lowers 
the number fit for duty, and prevents tbe en- 
listment of others, to the detriment of the 
service and some measures should be adopted 
to overcome the trouble. We are pleased when 
anybody champions the cause of marine engi- 
neers, but wish that there was more to speak 
or write in favor of the overworked stationary 
engineer of to.day. Many of this class are 
working 12 hours per day and 7 days per week, 
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which appears to be morethan is required of 
any marine engineer. In some of our large 
cities they work 8 hours per day, which is 
enough, when we consider that they must be 
on duty 7 days per week, but this is the excep- 
tion rather than the rule. Few men are able 
to stand the continual strain of such service 
for more than a few years, and it is sure to tell 
on even the strongest and make them grow old 
before their time. 

If they were well paid there would be more 
Satisfaction in it, but in many cases they do 
not receive as much per hour as the laborers 
who clean our Streets, and this is certainly 
very unjust. Corporations who are making 
money rapidly for 7 days per week, should be 
willing to provide an extra man so that the 
regular engineers would work only 6 days per 
week. 

Which is the strongest, a riveted or a welded 
seam in a steam boiler? We claim to determine 
the strength of a riveted seam by calculating 
the cross section of rivets taken in connection 
with the shearing strength per square inch, 
and the number of rows of them, and other 
data along the same line, but we cannot be 
sure that all of the rivets are full size for the 
holes may not come "fair" when a boiler is 
made and careless workmen may put rivets in 
so that their strength is reduced to one-half 
of what it should be. There is also a chance 
for the plate to be cracked by the excessive 
use of a drift pin, therefore the actual strength 
of such a Seam is an uncertain quantity unless 
we saw it made and know all of the particulars. 

The welded seam may be as strong as the 
riveted joint, or even equal to the solid plate, 
but we cannot be sure of this unless it is put 
into a testing machine and torn apart, when 
its usefulness is destroyed. If this uncertainty 
can be eliminated it would be a valuable point 
in favor of the welded joint, but until this is 
accomplished, the riveted joint is to be pre- 
ferred because there is a better cbance for 
knowing its exact conditions. 

Engineers do not openly advocate the prac- 
tice of forcing boilers as much as they did a 
few years ago, and this is a move in the right 
direction, for such abuse not only shortens the 
life of a boiler but results in raising the cost 
of fuel per horse power developed. 

One of the simplest plans for saving heat 
that I have ever heard of, is the idea of return- 
ing the hot gases. which usually go up the 
chimney, to the ash pit so that they may be 
burned over again. The only fault to be found 
with it is that it will not work, for a fire must 
have plenty of fresh air or else it will go out. 

' The plan of putting an exhaust fan in the 
smoke flue, so that it may draw the hot gases 
through the boiler tubes and discharge them 
into the air, works well in some places, and 
makes a chimney unnecessary, but asa rule we 
believe it better to dispense with machinery 
as much as possible, and a well designed and 
substantially built chimney seems to prove a 
very good investment. 

Why is the steam jacket for engine cylinders 
pronounced a success in some places and a 
failure in others? Is it on account of natural 
conditions which cannot be changed, or is it 
due to different plans for operating the same? 

I do not understand how the steam jacket 
can be a success in any case unless it is kept 
free from water, because if water Surrounds 
the cylinder of a steam engine it is sure to 
absorb heat from 1t, and thus defeat the ob- 
ject for which it wasapplied. 
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If the cylinder is not jacketed or lagged heat 
escapes from it so fast that it can be seen, and 
this calls attention to the loss in a very 
marked way, but when said cylinder is sur- 
rounded by water, the heat can be absorbed 
by this water without being seen. "The use of 
superheated steam renders the jacket unneces- 
sary, not because the temperature cf this gase- 
ous Steam is so much higher, but owing to 
the fact that it does not radiate heat as 
rapidly as saturated steam. 

The enthusiastic advocates of superheated 
Steam claim that it will do away witb the use 
of the triple expansion engine, but the phil- 
osophy of this is not clear. A simple engine 
using superheated steam may be as economical 
asa triple expansion engine using saturated 
Steam, although it has not yet been demon- 
strated in actual practice, but suppose that we 
admit it to be so. Why not use superheated 
steam ina triple expansion engine, and reap 
the benefits of both improvements? | 

This would make a complicated plant which 
is always an objection, but if either one of 
these plans are successful when used alone, 
why will they not prove fully as economical 
when used together? ° 

Engines can be found with the cylinders so 
designed that the exhaust steam passes around 
them before it is discharged into the atmos- 
phere, as it was evidently the design of the in- 
ventor to keep the live steam warm, but they 
are not economical in the use of fuel aud it is 
not difficult to find the reason for it when we 
remember that the temperature of exhaust 
Steam is less than that of live steam, therefore 
the former extracts heat from the latter and 
carries it away. 

Since writing the preceding paragraph I 
have had some conversation with an engineer 
whose employer told him to feel at liberty to 
sit down and read as much as he chose to dur- 
ing working hours, as there was no objection to 
it solong as the plant was run tbe required 
number of hours per day and kept in good re- 
pair. 

I also have the statement of a steam user 
who claims that he has no use for an engineer 
who cannot dress and act like a gentleman 
during working hours. Hecan hire a laborer 
to clean up the plant, repair cracks in brick 
work, etc., for much less than he pays his en- 
gineer, therefore he does not consider it good 
policy to have a high priced man doing low 
priced work, not only because a cheaper man 
can do it just as well, but he fears that if his 
engineer is compelled to do these dirty jobs, he 
will be forced to neglect his legitimate work 
and that would prove doubly expensive. 

This is a very interesting subject both to en- 
gineers and their employers, for many good 
engineers have been obliged to give up their 
situations because they were asked to co 
laborers' work which made it necessary to neg- 
lect their legitimate duties and no self-respect- 
ing engineer will do that any longer than un- 
til he can get another job. It is always pos- 
sible to get engineers who are apparently will- 
ing to do anything about the plant, from re- 
pairing the ashpit to painting the smoke stack, 
and in small plants it may be all right, but in 
medium sized plants it is all wrong. for all of 
the engineer's energies should be devoted to 
caring for the plant and this is also true of 
large plants. The employers who recognize this 
fact, have the best cared for, and the most 
economically operated plants, where every tbing 
else is equal. 
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RESISTANCE AND STRENGTH OF TROL. 
LEY WIRES.* 


On a subject of much interest at tbe pres- 
ent time we print below a report sent to us by 
Messrs, Maguire and Baucus. In this report, 
made by Dr. Leonard Paget to the Bridgeport 
Brass Company, of New York, the subject of 
the effect of increased resistance in a trolley 
line on the total working resistance of an 
overhead system is dealt with. It is some- 
what singular that this matter has not re- 
ceived attention long ago, considering that 
the resistance of trolley wires within certain 
fairly wide limits has, with the customary 
frequence of feeders in use to-day, practically 
no appreciable effect upon the total resistance 
of the circuit, or upon the ecohomies of a 
tramway system. Asa matter of fact, the re- 
sistance of the trolley wire is not asa rule 
taken into account in the design of trolley 
systems. It is, however, most important, for 
reasons of safety, maintenance, and general 
operating economies, to choose a conductor 
for trolley circuits which combines, with a 
reasonable electric conductivity, great tensile 
strength and, if possible, an inoxidizable 
nature insuring an ever clean and sparkless 
contact for the trolley wheel, and long life to 
the overhead line. 

The following is the report referred to 
above : 

Referring to your inquiry as to the effect 
upon the working resistance of a trolley line 
when the resistance of the trolley wire itself 
is increased, I believe the following considera- 
tion will show how small is that effect even 
when the resistance of the trolley wire is 
doubled, or more than doubled. Perhaps, at 
first sight, it migbt seem that so large an in- 
crease in the resistance of the trolley wire 
would give a corresponding increase in the 
working resistance, but alittle thought will 
show that this is not the case. 

There are two points of view to be pre- 
sented: 

(a) that without feeders; and 

(b) that with feeders. 

The first (a) is more interesting than prac- 
tical, and is applicable only to short lengths 
of lines; for feeders are a necessity, because, if 
the trolley wire consisted of one continuous 
conductor, a break in it would throw out of 
action all the cars, except those between the 
break and generating station. 

Let us consider a hypothetical case, for it 
would be somewhat difficult to find an illustra- 
tion in practice. The following diagram rep- 
resents a trolley wire and three carsrun from 
a continuous length of wire without feeders: 


3 A Te B D Te C 
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RI, Re, Rs, represent respectively each of 
three cars as having a resistance merely, the 
contrary C.M.F. of the car motors acting at a 
constant speed as a resistance. A, B, and C 
are points of contact of the trolley wheel with 
the trolley wire. 

ra, r. andr, are the representations of the 
resistance of the sections of trolley wire be- 
tween the cars,or, in other words, the line- 
space resistance. 
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ra rs andr, are the rail space resistances 
(which in the calculations may be omitted). 

The resistance at the point A is given by the 
following formula: 


1 1 
— + 
R, re +r, + R; 

The calculation is more easily and instruct- 
ively effected in the following manner: 

The resistance at C, or Re, is thatof R,, the 
resistance of the motor. 

The resistance at D, or Ra, is tbat of R, + 
rę, the resistance of the motor and of the sec- 
tion of the trolley wire r,. 

The resistance at B, or Rb, is a “joint” resist- 
ance, one arc of which is the motor resistance 
R,, in parallel with the arc composed r, +r, 


--R,. It is given by the formula: 
1 
Rs — — — re ——— ———— 
1 1 
Ho 7. Tr. A R, 


' The resistance at A or Ra is a further joint 
resistance, composed of tbat of the motor re- 
sistance Ri, in parallel with that of Rb + r, + 
r,. It is given by the formula: 

1 


Ra = 


1 


+ eee 
R, re tre + Re 

The total resistance of the system would be 
that of the generator G, or r,, of the load r,, 
andr, + Ra It will be sufficient to limit our- 
selves to the point Ra. 

We are now in a position to tackle the prob- 
lem numerically, and we will first take approxi- 
mate figures, merely to judge comparatively, 
and subsequently substitute figures obtained 
from practical work. | 

Let the voltage of the trolley wire be main- 
tained at the ordinary voltage of 500. 

Let the amperage through each motor be 50 

E 


amperes. Then because " — R,a resistance 


300 
of — — 10 ohms for each car would give 
30 


equivalent results to that given actually by 
the opposing C.M.F. of the motor and the mo- 
tor-resistance: so that Rm = 10 ohms. 

Let the electrical distances between cars (or 
trolley line spaces) be 1-10 ohms, so that r, and 
r are each 0.1 ohm. 

The rail space resistances r, andr, may be 
neglected as common toall calculations. 

The resistance, censequently, at C, or Re = 
10 ohms. 

The resistance, consequently, at D or Ra = 
10.1 ohms. 

The resistance, consequently, at B, or Rb = 

1 1 


1 
5 — = —— = 5.025 
1 1 0.1 + 0.09901 0. 1990 
— + 
10 0.14 10 
The resistance, consequently, at A or Ra = 
1 1 1 
— — — ————— —— = 3.3884 
1 1 0.1 + 1 0.29512 


c + — — 
10 0.1 + 5.025 5.125 

hese figures may be assumed to represent 
the resistances of a standard normal line. 
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Now let us double the resistance r, and r,, 
so that each becomes 2-10 ohms. Then at C, 
or Re we have 10 ohms as before, but at D, Ra 
= 10.2 ohms, and at B, 


1 1 1 
Rs = — — — — — > == 
1 1 0.14 1 0.19804 
EE. + tee 
10 0.2 4 10 10.2 
5.0495, and at A, Ra becomes 
1 1 
= FF = 3.4423 
1 1 0.14 1 2905 


== + — — 

10 0.2 + 5.0495 5.2495 

Collecting the results, we immediately see 
the nature of the effect of doubling the resist- 


ance of the trolley wire, upon the working re- 
sistance of tbe line. 


Per cent. 
increase in 
working 
fn — 0.1 rm — 0.2 resistance. 
At C 10. 10. 24 
At D 10.1 10.2 ` 0.99 
At B 5.025 5.0495 0.48 
At A 3.3884 3.4423 1.6 


From thisit is evident that an increase of 
100 per cent in the resistance of the trolley 
wire under full working conditions, the in- 
crease of the working resistance with tbe wire 
dead-ended and with the whole resistance of 
the trolley wire in circuit is less than 1 per 
cent. With three similar cars on the same 
length of trolley wire, the working resistance 
has an increase of only L6 per cent.; while 
with two similar cars, which is a fair working 
condition on even a crowded line, on thesame 
length of trolley wire, the increase of working 
resistance is less than 4 of 1 per cent. 

One-tenth of an ohm represents about 1,020 
feet of No. 0 copper wire, and about 1,330 feet 
of No. 00, 

Let us now apply some figures obtained from 
the constructional and operating data of a very 
busy trolley line in New York City. This 
trolley line consists partly of No. 0 bard-drawn 
copper wire having a resistance per 1,000 ft. of 
.09948 international ohms at 75° F., and partly 
of Phono-Electric" wire of the same diam- 
eter, having a resistance of 0. 2423 international 
ohms at the same temperature, 

The distance between feeders averages 1,250 
ft., so that the resistance of the wire between 
feeders is 0.12435 international ohms for the 
hard-drawn copper wire, and (0.302875 interna- 
tional ohms for the Phono- Electric“ wire. In 
what follows the resistance taken will be 0,124 
and 0.3 respectively. 

The line is operated at a mean of 500 volts. 

No. 49 Westinghouse motors are employed. 
These motors take at full load 62 amperes, at 
three quarter load 44 amperes, and at half 
load 30 amperes. 

At the voltage, the equivalent resistance 
producing these currents would be 8.06, 11.36, 
and 16.67 ohms respectively. The reciprocals 
of these resistances are 0.124, 0.88 and .06 re- 
spectively. 

Substituting these values for the former in 
the formulas previously given, we have: 


For HARD.DRAWN COPPER WIRE, No. 0. 


Ohms with Ohins with Ohms with 
. full load. 3, load. lo load. 
At C 8.06 11.36 16.67 
At D 8.184 11.484 16.794 
At B 4.0617 5.744 8.361 
AtA 2. 7556 3.87 0,624 
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For ‘‘ PHONo-ELECTRIC ” WIRE, No. 0. 


Ohms with Ohms with Ohms with 
full load 34 load, )« load. 
AtC.... 8.06 11.36 16.61 
At D. 8.36 11.66 16.97 
AtB.... 4.105 5. 754 8.41 
At A. 2. 849 3. 0495 5.72 


We have in this case increased the resistance 
of the trolley line 2.4 times with the following 
effects upon the working resistance. 

When passing the feeding point there is of 
course no difference brought about by change 
in the resistance of the trolley line. 

When passing D, that is when the full re- 
sistance of a working section is interposed be- 
tween the source of current and the car, tbe 
increase of working resistance is. only 2.15 per 
cent. 

When we introduce another car and another 
full working section of trolley line, ahead of 
thelast car and its full working section of 
trolley line, the Increase of working resistance 
due to increased resistance of trolley lineis, at 
B, 1.06 per cent. on full load. 

When we introduce another or third car and 
its full working section of line ahead of the 
other two, the increase at A is 3.39 per cent. on 
full load. 

For 1 load the increments are respectively: 

For D. 1.53 per cent. 
For B. 0.17 per cent. 
For A. 2.034 per cent. 

And for half load: 

For D. 1.048 per cent. 
For B. 0.59 per cent. 
For A. 1.706 per cent. 

Therefore, even under these extraordinary 
and extreme working conditions, the Increase 
of working resistance is a negligible quantity, 
lost in the greater fluctuations of current due 
to ordinary differences of load, as may be seen 
by consulting the load diagram of any station. 

The foregoing figures do not, however, con- 
vey how inappreciable in practice is the effect 
on the working resistance of an increased re- 
sistance of trolley wire, because they are based 
unon an exaggerated consideration of the work- 
ing conditions, and such unfavorable condi- 
tions do not occur in rational practice in 
which feeders gre employed. 

Witb feeders the section of the trolley wire 
between the feeders is supplied with current 
at both ends, so that to a acar midway be- 
tween the feeders each half of this wire is in 
parallel with the other half asa supply to the 
motor. 

This is illustrated in the following diagram: 


F Ta Tb F’ 


R 


R will represent the car resistance, and ra 
and rb the two roads by which Ris fed. The 
working resistance is given by: 

1 
| pc 
+ I 
ra Tb 
ra being in joint resistance with rp. 

Taking the same practical data as before, 
0.124 ohm for the resistance of the trolley line 
between feeders, the working resistance for 
the full load of 62 amperes is: 

1 


1 


+ 8.06 = 8 091 ohms. 


ELECTRICITY. _ 


For t load tbe working resistance is 11.391 
ohms, and for half load it becomes 16.701 
ohms. 

Increasing the resistance to 0.3 ohm in the 
trolley line we have, 


For full load, 8.135 ohms. 
For T load 11.435 ohms. 
For ¢ load 16.745 ohms. 


The increase of resistance of the trolley 
wire 2.4 times produces, under these practical 
conditions: 

An increase of only 0.54 per cent. for full 
load, 

An increase of only 0.38 per cent for! load, 
and 

An increase of only 0.26 per cent. for 4 load, 
in the working resistance. 

Finally, let us consider the case of two cars 
between feeders: 

F ra 5 ro f rb Fr! 


This problem may be attacked in more tban 
one way. 

First, by assuming that ra = rp and the con- 
ditions such tbat the potential difference at 
the ends of rc is the same, so as to give no 
current in re, when the working resistance is: 

1 


———————Ó—wol(llD ——————" 


I I 


R+ ra R, + rb 

Second. More generally, by considering the 
working resistance as composed of the joint 
resistance of F to f with Fi to /, and the resist- 
ance at the point for; the working resist- 
ance is then: 
1 1 
— —— 4 "——— C ————— 
I I I I 
K re + R, ra fb 

If we consider three cars between feeding 
points, the latter formula becomes: 

1 


„and so on (B). 


I I I 
Š= 8 
R re 4 I ta rb 
I I 
= 
R rd, 


Taking formula A, and a resistance of . 24 
ohm between feeders, we have: 
For full load, 4.0625 ohms as working resist- 
ance, 
For 2 load, 5.7275 ohms as working resist- 
ance. 
For 4 load, 8.3675 
ance. 
Increasing the resistance between fecders to 
0.3 ohm, we have: 
For full load 4.107 ohms as working resist- 
ance. 
For ł load 5.755 ohms as worh ing resistance. 
For ¢ load 8.411 ohms as working resistance. 
Thus the percentage of increase in working 
resistance is: l 


For full load, 1.09 per cent. 
For 1 load, 0.74 per cent. 
For ¢ load, 0 52 per cent. 


. The preceding investigation is based on the 
consideration of any particular point on the 
line wire of the trolley system; consequently it 
does not fairly apply to the consideration of 
the system as a whole, and therefore not to 
the effect on the commercial economy of the 
entire system. In other words, we may desire 


ohms as working resist- 
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to know generally what would be the Increase 
in the coal bill due to Increase of resistance of 
the trolley line. 

This may be arrived at practically in tbis 
way. It is well known that on a trolley 8y8- 
tem worked at 500 volts, it may be generally 
taken tbat the total wattage divided by the 
working voltage as obtained from the records 
of the generating station, gives an amperage 
of 20 per car. If we take this amperage as 
evenly distributed (which on the doctrine of 
averages is a correct assumption) our equivalent 
resistance appears as „ = 25 ohms. Setting 
our car midway in a feeder section, or under 
maximum effect, we have for a section resist- 
ance of .124 ohm. 


1 
— — — 425 
I 
.062 .062 
The working resistance — 25.031. 

Increasing the section resistance to 0.3 ohm 
we have a working resistance of 25.017495, or an 
increase of 0.175 per cent. as the mean increase 
of working resistance—of course a practical 
infinitesimal quantity. 

T be figures arrived at have been deducted by 
& process rendered tedious by tlie nature of the 
parallel-arc circuits involved, but they show 
that the idea of an Increased resistance of the 
trolley line (by several hundred per cent. even) 
producing any appreciable effect on the general 
working economy is chimerical, and a first- 
class bug-bear. 

Realizing that your inquiry 18 made with a 
view to ascertain the effect, of substituting 
Phono Electric “ wire for hard-drawn copper 
wire for the trolley lines, I have to say express- 
ly that the consideration of the higher specific 
resistance, or lower conductivity of ‘“‘Phono- 
Electric“ wire has no practical bearing on the 
general working resistance of the trolley sys- 
tem. On the contrary, from Investigation I 
have found that the higher resistance is pot 
only negligible, but completely disappears in 
the better contact afforded by the inoxidizable 
surface of Phono-Electric” wire, and, by its 
freedom from arcing with the trolley whee). 
Also that the immensely superior tensile 
strength of Phono Electric” wire allows of 
it being hung with less sag and with greater 
resilience and firmness in its contact with tbe 
trolley wheel, thereby conslderably reducing 
the actual working resistance, and because 
" Phono-Electric" wire does not anneal or 
soften under the action of excessive electiic 
currents, these favorable conditions are con- 
stantly maintained—a matter of the greatest 
importance in the cases ofa “burn-out,” or 
where a large number of cars have become 
Stalled on a given section and may be started 
with small headway. 

Engineers at the present day so wisely prefer 
a diagrammatic representation of results, that 
I am induced to extend this somewhat tedious 
investigation to Include a diagram showing 
how very small is the increased work at a 


glance. 'The diagram appended is thus con- 
structed: 


<Wo>o< R > 


If on a line representing a conductor of 
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resistance R, we raise a vertical representing 
the impressed electromotive force E, we can 
by obvious geometric construction represer t 
the work done at the point where the vertical 
is raised. 


E 
For = gives C, the current; and EC = work 
= W, 


E E 
But EC = E — = — = W; the equation W = 
f R R . 


n being of the order of ratios W:E:: E: R. 


The vertical E can be described geometrically 
as a mean proportional (and M being drawn at 
right angles to N) so that as is obvious from 
inspection of the diagram, W represents the 
work, in watts, if E and R be plotted in volts 
and ohms respectively. 

If in such a plotted diagram 100 volts are 
plotted to the inch, and only one ohm to the 
inch, the differences of work are shown one 
hundred fold greater than to true scale, or are 
multiplied one hundred times, which should 
be borne in mind in consulting the diagram, 
the differences on the work line being actually 
one hundredth of those shown. Such a diagram 
immediately conveys to the eye the complete 
unimportance of the true differences. 
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HOW TO BECOME A FOUNDRY FORE- 
MAN.® 


BY A. FRANKENHEIM. 


To become a successful foundry foreman 
requires a knowledge of metallurgy and cupola 
practice. One must understand the different 
branches of moulding thoroughly, consist- 
ing of green sand, dry sand, and loam work, 
and, above all, the method of handllng men, 
so that thelr services will be profitable to 
their employer. 

I have come in contact with foremen who 
were not very good moulders, but they under- 
stood the theory of the trade thoroughly. 
There were far better moulders in the same 
shop, but these foremen could impart their 
theoretical knowledge, and in turn give the 
others a point or two. They could also handle 
their men to the best advantage, and as they 
understood the theory of cupola practice, they 
were quite at home when it came to taking 
off a heat. 

One of these foremen was a very young man, 
baving served bis time at patternmaking. 
While working at that trade he would occa- 
sionally take a stroll through the foundry and 
see what was going on, always keeping his 
eye8 and ears open. When any large work was 
being done, he would make sketches and dis- 
cuss the easiest way to mould it with those 
working on the job. This young man son 
became ]iked by the moulders, and even by the 
“foreman, for in all his discussions, he always 
spoke intelligently, and his sound opinion was 
admired by all. I often heard bim say tbat he 
would become a foundry foreman, ard he did. 

Itis plain that this young man could not 
bave reached such a high standing among bis 
fellow-shopmates if it had not been for study. 
He would purchase books on metallurgy, mould- 
ing, and cupola practice, and after his day's 
work in the pattern shop, he would study at 
night and in the cars, as he went to and from 
the shop, never neglecting bls work in the 
shop. 


From the Foundry." 


ELECTRICITY. 


At present there isa great fault among the 
majority of moulders in that they will not 
study the theory of their trade, Somehow I 
cannot account for it; it is either that they 


are played out by their day's work, or they are . 


perfectly satisfied with thelr positions and 
have no desire to advance. 

Even apprentices in the foundry do not seem 
to care to study, and it is too bad for a young 
man to thus Jet his mind grow dull. Itis very 
wrong for a foreman to put an apprentice on 
too bard work, for it draws the ambition clear 
out of him, and consequently his future is 
ruined, if he does not take to study, for this 
occupies his mind and tends to develop it. 

I say for the benefit of apprentices and 
moulders that they should read scientific books 
pertaining to their trade. 'They may be bor- 
rowed from most public circulating libraries. 
But in small towns where they cannot procure 
such books, they either have to suffer the con- 
Sequences of doing without tbem, or they have 
to purchase them, thus involving considerable 
expense, though it i8 money well spent. 

In some large cities it is difficult to locate a 
library having them. Some time ago 1 in- 
quired at a few of the public circulating 
libraries why they did not have such books, 
and the librarian told me tbat the majority of 
the population were not interested in such 
works, and that was the reason they did not 
have them on hand. I would recommend that 
large works and foundries purchase a complete 
set of such books, and issue them to the men 
in their employ. It will certainly be of great 
benefit to the moulders as wellas to their em- 
ployers. 

On the other hand, as regards the education 
of moulders, I have come in contact with some 
very intelligent men. They baye certainly 
devoted their spare time to study, and have 
learned mechanical drawing. This subject is 
very important toa moulder if he wants to 
better his position. I do not recommend it 
for the simple sand pounder, who feelscontent 
if he has put up 60 or 70 boxes of sash weights 
fora day's work, and then goes home with a 
trowelsticking out of his pocket, and thinks 
he has mastered the art of moulding. Oh no 
at is not for him; it is for those men who strive 
togetabead; it is for those who possess in- 
genuity, integrity, self-reliance, and ambition. 

For example, there isa large cylinder to be 
moulded in loam. It is very often the case 
that the drawing will be shown to tbe foreman 
or the moulder on the job. It will fairly rattle 
these people, if they do not understand it, 
being, as itis, just like Latin or Greek to them; 
and they would have made better head way on 
the job if they had never been shown the draw- 
ing. On the other bard, if a man who under- 
stands drawing worked on the job, he would 
read it fluently and have hissweep and steam 
chest set, and would know where every core 
belonged, while the other fellow would be fuss- 
ing, tinkering, or trying to find outwhat it 
all meant. 

It will readily be seen tbat the foreman will 
like the men who can do a job witbout bother- 
ing him, and so keeping him from devoting his 
time to the rest of the men in the shop. Me- 
chanical drawing means business, and the 
moulders who understand it can command 
higher wages and act as fuundry foremen. 

In order to gain the goudwill of the men 


under them, foremen should treat all equally. 


Do not be too familiar with the men under 


you; besharp, firm, and persistent, and show 
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them that you are running the shop and you 
will always be respected. Dv not have any 
favorites, for this makes the men discontented 
and excites d good deal of comment. 


ee —— — 
Electro-Therapeutie Association Officers. 


At the recent meeting of the American Elec- 
tro-Therapeutic Association, held at Buffalo, 
N. Y., the following officers were elected: 
President, Dr. Frederic H. Morse, Melrose, 
N. Y.; first vice-president, Dr. D. R. Brower, 
Chicago, III.; second vice-president, Dr. Alfred 
T. Livingston, Jamestown, N. Y.; treasurer, 
Dr. R. J. Nunn, Savannah, Ga.; secretary, Dr. 
Geo. E. Bill, Harrisburg, Pa.; executive coun- 
cil, Dr. Robert Newman, New York City; Dr. 
Eroest Wende, Buffalo N. V.; Dr. Willlam H. 
White, Boston, Mass.; Dr. Frederic Schavoir, 
Stamford, Conn.; Dr. F. B. Bishop, Washing- 
ton, D. C. 
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Exports of Electrical Material from New 
York. 

The following are the exports of electrica] 
material, from the port of New York, for the 
week ended October 2: l 

Aden, 1 package, $81; Antwerp, 28 packages, 
$2,105; Argentine Republic, 70 packages, 
$3,986; Australia, 10 packages, $154; Berlin, 1 
case, $560; Bradford, 35 packages copper wire, 
$270; 1 case, $145; Brazil, 106 cases, $9,318; 
Bremen, 4 cases, $4191; British Possessions in 
Africa, 227 packages, $19,515; Bristol 16 
cases, $2,500, British East Indies. 59 packages, 
$2,666; British Guianas, 43 packages, 8746; 
British West Indies, 21 cases, 6623; Cardiff, 1 
case, $80; Central America, 17 cases, $549; 
Chili, 1 case, $52; Copenhagen, 3 cases, $87; 
Cuba, 604 cases, $2,128; Dutch West Indies, 5 
packages, $111; Genoa, 2 packages, 8467; Glas- 
gow, 34 cases, $2,416; 8 packages, $322; Ham- 
burg, 1 case, $35; 55 packages, $6,738; Havre, 
28 cases, $2,020; Japan, 306 cases, $40,257; 
Korea, 8 cases, $145; Leeds, 1 case. $85; Lisbon, 
8 packages, $095; Liverpool, 323 packager, 
$13,670; London, 328 packages, 924 204; 
Manchester, 44 packages, $2,766; Marseilles, 2 
cases, $260; Mexico, 237 cases, 320,257; Milan, 1 
case, $50; Newcastle, 4 cases, 3200; New 
Zealand, 7 packages, $105; Paraguay, 68 cases, 
$687; Peru, 28 cases, 8682; Philippines, 65 
cases, $1,208; Riga, 8 cases, $1,150; Santo Do- 
mingo, 2,packages, $41; Siam, 28 cases, $1,400; 
Southampton, 45 packages, $5,289; St. Peters- 
burg, 4 cases, $200; U. S. Colombia, 2 cases, 
$41; Venezuela, 52 caser, $702; Zurich, 1 case, 
851. 


——— — 


PERSONAL MENTION. 


Mr. John Neville, inventor of the International 
cable and telegraphic code, in use in all parts of the 


world, was killed by a freight train, six miles south of 


Elmira, N. Y., on October 1. 


Mr. Russell W. Hargrave, one of the superin- 
tendents of the Northern Electric Company of Madi- 
son, Wis., formerly an Instructor in engineering in the 
State University, has accepted the superintendency of 
the mechanical and electrical department of the silk 
factory which George Alexander Dowie has established 
at Zion, Wis. 


Mr. F. L. Dane has been appointed assistant man- 
ager of the Union Electric Company of Dubuque, Ia. 


Mr. J. Lee Judson, one of the prominent finan- 
ciers and business men of Rochester, N. Y., died on 
Saturday, October 4, after four days' illness. He was 
president of tke Rochester Gas & Electrio Company. 


210 


— eee - — 


TELEPHONE SYSTEMS IN PRIVATE 


HOUSES. 


The private house of to-day instead of being equipped 
with a speaking tube, as was the custom a few years 
ago, generally has a modern telephone system connect- 
ing the various departments with each other. The 
main advantage of the telaphone over the speaking 
tube is that one outlet or one ’phone can be used to 
communicate to all of the different stations, whereas 
when the speaking tube was used a separate mouth- 
piece was needed for each andevery station. In locat- 
ing these outlets for the telephone great care should be 
taken in placirg them where they will be most conven- 
ient for the use of the household and also where they 
will not interfere with any of the fittings of the house 
which are to be installed at a later date, such as radia- 
tors, sideboards, etc. A very convenient place is near 
the casing of the door, as it is almost impossible to 
place any heavy article of furniture near the «oor. 
Caution should be used in first discovering which way 
_ the door is to swing: 


The wire cable which is used in connecting the vari- 
ous stations should run as far from the water pipes as 
possible, on account of breaks in the pipes which are 
liable to occur, and the moisture from which would 
injure the wires, make cross-connection, cause leaks of 
current and soon destroy the vitality of the battery. A 
cable having a weatherproof insulation is preferable, 
not only on account of the properties which prevent 
moisture from entering the same, but also because a 
cable of this kind is not attacked by rats or mice. 
These animals gnaw the insulation, and while they do 
not injure the wires, in the ordinary cable, they fre- 
quently cause crossing or grounding of wires, which 
is difficult to locate and is very annoying both to the 
owner and the electrician. 

Wall pockets or receptacles for holding the telephone 
are very useful at the outlets, for while keeping the 
telephones fully covered they do not deface the walls, 
and by their use many of the connections can be made 
inside and a buzzer ora bell can be placed within for 
the purpose of calling that station. The telephone it- 
self can be very small and compact and by using the 
hand microtelephone in connection with a selective 
switch (see cut) an instrument having a capacity of 
fifteen stations will occupy a space of only four or five 
inches square. 

Woodwork in special design and finish is often used 
to match the finish of the room, and thus the tele- 
phone can be made an ornament as well asa great con- 
venience. In some mansions the wooden cases have 
been made of solid ebony, rosewood or other costly 
woods, while the metal parts have been gold plated. 

There is no limit to the flexibility of a system of this 
description, as any station can ca)! all the depart- 
ments or it can be so wired as to call only a certain few. 
Arrangements should be made for bringing the cable 
to a point where it can be attached to wires going to 
the stable, greenhouse, etc., these connections being 
especially convenient for the lady of the house, as in 
ordering the carriage for a drive, etc. 
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ELECTRICITY. 


By a simple attachment in the owner's chamber, the 
telephone system can be instantly converted into an 
alarm system and all the bells be made to ring at one 
time by the simple pressure of a special lever. This 
can be used in case of flre, burglars or sickness, and is 
very valuable in suburban residences. 


As to the construction, the cable iteelf should be in- 
stalled while the house is in process of construction and 
should be put in place before the studding is covered 
with lath and plaster. The instruments themselves 
should not be placed on the wal] until all the workmen 
have left the building for good, as telephones are apt to 
be regarded as an object of curiosity by workmen do- 
ing other work and oftentimes considerable damage 
is done by their carelessness. 

We show two simple instruments which are well 
adapted for household purposes and are reasonable in 
cost. These and other patterns can be obtained from 
the Ericsson Telephone Company, 296 Broadway, New 
York City, who sell their telephones outright and sub- 
ject to no rental or other charges. Their telephones 
are durable and can be relied upon as sure to give 
satisfaction. Numbering among their customers many 
well known people, they aim to suit the requirements 
fully and in every case to please their patrons. We 
predict that the use of telephones in all the finer resi- 
dences and apartments is only a question of time, 
&nd once used people will insist on having them, be- 
cause they are so convenient and save so much time. 
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INCORPORATIONS. 


The Watern River Electrical Company, St. Paul, Minn. 
Capital stock $200,000. 


The Cincinnati Electric Motor Company. Cincinnati, O. 
Capital stock $50,000. 


The Turner Motor Company, Trenton, N. J. Capital stock 
$500,000. Incorporators: Robert J. Turner, John E. Palmer, 
and John L. Ritchie, Newark. 


The Winters Electrical Company. Toledo, O. Capital 
stock 35.000. Incorporators: R. H. Winters, Ralph S. Hol- 
brook, W. L. Holbrook, George A. Bassett and L. H. Payne. 


The Electrical Investment Company of Indiana, Ft. Wayne, 
Iad Capital stock $100,000. Directors: Louis Fox, Isabel 
S. Coverdale, Gottleib Haller, Charles H. Worden, Edward 
F. Yarnelle, William E. Mosman, Charles A. Wilding, Oliver 
S. Hanna. Melville A. Mason, Samuel M. Foster, Ernest W. 
Cook, Wiliam J. Vesey. Owen N. Heaton, Charles F. 
Pfeiffer, (teorge W. Beers and Theodore Howard. 


Lo — aa —— — 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCT. 1, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 

683,534. Trolley. Edwin A. Wakefield, Pelham, Mass. Filed 
May 31, 1901. 

683,663. Device for Taking Off Current for Electric Tram- 
ways. August Reinecke, Neviges, Germany. Filed 
April 1%, 1901. 

683,6x1. Railway Signaling. William G. Roome, Jersey 
City. N. J. Filed Feb. 25, 1901. 

683,719. Car-Fender. Edmund Amrein, St. Louis, Mo., as- 
signor of one-half to David J. Signaigo, same place. 
Filed Dec. 8, 1900. 

688,772. Trolley-Wheel. 
Filed April 1, 1901. 


Daniel E. Kempster, Boston, Mass. 
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639,7:3. Crossing Signal for Railways. Frank McBrien, 
Newark, N. J., assignor to the Union Switch & Signal 
Company, Swissvale, Pa. Filed Apri! 19, 1901. 

688,843. Railway Signal. Frank E. Button, New York City. 
Filed Aug. 9, 1900. 


ELECTRIC LIGHT8 AND APPLIANCES. 


683,413. Apparatus for Lighting Vehicles by Electricity. 
Benny Bernstein, New York City, assignor of one. 
fourth to Benno Loewy, same place. Filed Nov. , 1900. 

683,558. Manufacture and Repair of Incandescent Electrie 
Lamps. Ferdinand Fanta, London, Eng. Filed May 26. 
1900. 

167. Incandescent-Lamp Burner. Hermann Hurwitz 
and Aisik Schapiro, Berlin, Germany. Filed June 22, 
1901. 


ELECTRICAL MACHINERY AND APPARATUS. 

633,444. Circuit-Controller. William W. Cowen, New York 
City. Filed Jan. 8, 1901. : 

033,001. Electric Brake. Edward A. Henry, Crestline, Kan. 
Fled Sept. 17, 1900. 

633,709. Controller for Electrical Apparatus. George W. 
Schilling, Philadelphia, Pa. Filed May 16, 1901. 

683,831. Electric Meter. Vittorio Arcidni, Spoleto. Italy, 
assignor to Camillo Olivetti, Ivrea, Italy. Filed June 5, 
1901. 


TELEPHONES AND TELEPHONE APPARATUS. 

083,480. Supervisory Signal for Telephone Switchboards. 
Frank R. McBerty, Evanston, and James L. McQuarrie, 
Chicago. Ill., assignors to the Western Electric Com- 
pany, Chicago, III. Filed Aug. 19, 1098. 

683,505. Telepbone-Circuit. Charles E. Scribner, Chicago, 
Ill., assignor to the Western Electric Company, same 
place. Filed Jan. 20, 1900. 

684,569. Automatic Signaling System for Telephone-Ex- 

changes. James L. McQuarrie, Chicago. Ill., assignor to 
the Western Electric Company, same place. Filed Jan, 
26, 1901. 

083,031. Telephone-Receiver. 

N. Y. Filed March 22, 1900. 


MISCELLAN EOUS. 


633,451. Electromagnet. Edward B. Ellicott, Chicago, IL 
assignor to the Western Electric Company, same place. 
Filed May 26, 1900. 

683,460. System of Distribution. William 8. Gould, New 
York City, assignor to Gould Storage Battery Company, 
same place. Filed Jan. 81, 1901. 

683,494. Battery-Plate Separator. Henry C. Porter, Chicago, 
Ill, assignor of one-half to the Owen H. Fay Livery 
Company, same place. Filed Feb. 5, 1900. 

688,531. Anchor for Pipes of Conduits in Electrical or other 
Systems. Louis Teuscher, Laporte, Ind. Filed May 16, 
1901. 

683,564. Electric Appliance for Treatment of Defective 
Hearing. William H. Loop. Cohoes, N. Y. Filed Sept. 
29, 1900. 

683,015. Method of Duplicating Phonographic Records. 
Walter H. Miller, Orange, and Jonas W. Aylsworth, East 
Orange, N. J., assignors to National Phonograph Com- 
pany, Orange. N. J. Filed July 81, 1900. 

083,016. Electrical Automatic Safety Hand Contact Firing- 
Key. Thomas J. Moriarty. Newport, R. I., assiguor of 
one-half to John T. Reagan, same place. Filed Jan. 17, 
1901. 

688,622. Electrical Measuring Instrument. 
Sandwich, Ill. Filed July 24, 1901. 
693,057. Electric Burglar Alarm. Alfred J. Noreen, Chica- 

ago, Ill. Filed March 9, 1901. ` 

648,660. Apparatus for Heating and Agitating Air. Edwin 
F. Porter, Boston, Mass., assignor to the Bay State Elec- 
tric Heat and Light Company, Jersey City, N.J. Filed 
Feb. 17, 1898. 

633,668. Electrical Measuring Instrument. Nathan H. 
Suren, Needham, Mans., assignor to Gamewell Fire 
Alarm Telegraph Company, New York City. Filed Feb. 
16, 1901. 

683,676. Apparatus for Duplicating Phonographic Records. 
Jonas W. Aylsworth, East Orange, and Walter. H. Miller, 
Orange, N. J., assignors to National Phonograph Com, 
pany, Orange, N. J Filed July 31, 1900. 

683,630. Electromassage Device. Lee J. Chapman, Colum- 
bus, ©, assignor of one-half to Denman Kinsell, Jr., 
same place Filed July 81, 1901. 

683,689, Electric Operation of Elevators, John D. Ihlder. 
Yonkers, N. Y., assignorto Otis Elevator Company, East 
Orange N.J. Filed April 26, 1901. 

683,712. Carriage Traveling Gear for Phonograph -Machines. 
Thomas H. Stevens, East St. Kilda, Victoria. Filed Mar. 
23, 1901. 

,759. Electric Signaling Apparatus. Felix B. Herzog and 
Schuyler S. Wheeler, New York City, said Wheeler as- 
signor to said Herzog. Filed Jan. 29, 1886. 

683,860. Muffler for Automobiles. Samuel D. Mott, Passaic, 
N. J., assigaor, by mesne assignments, to Motormobile 
Company, Jersey City, N.J. Filed Dec. 4, 1900. 

683,872. Electrical Signaling Apparatus. Alfred U. Alcock, 
London, Eng. Filed Jan. 31, 1901. 


e 
Hubert L. White, Utica, 


Harry O. Rugh, 
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THE TELEPHONE WORLD. 


Pennsylvania Companies Consolidate. 


A consolidation of all the independent telephone com- 
panies of Easton, Fa., which is to be a formidable rival of 
the Bell system, was effected in Allentown October 1, and is 
to be followed by tbe merging of all the independent sys- 
tenis of the entire State of Pennsylvania with thoseof New 
Jersey, and eventually to connect with a proposed system 
between New York and Boston. The corporate title of the 
combine is the Consolidated Telephone Company of Penn- 
sylvania and the prineipal offices are to be in Allentown. 
The officers are: President, Robert E. Wright, Allentown; 
secretary, Dr. T. H. Leidy, Reading; treasurer, C. M. W. 
Keck, Allentown. The board of directors has not been 
chosen. 

The telephone companies consolidated are as follows: 
Peoples Telephone Company of Wilkes-Barre, covering 
towns in Luzerne County; the Anthracite Telephone Com- 
pany of Hazleton, covering Hazleton and towns in Luzerne 
and Carbon Counties; the Slate Belt Telephone Company, 
Slatington, and the surrounding slate regions of Lehigh and 
Northampton; tbe Lehigh Telephone Company of Allen- 
town, Catasauqua and towns in Lehigh County; the Schuyl- 
kill Valley Telephone Company. whose plant is now being 
reconstructed. aod covers towns in Bucks, Schuylkill and 
the City of Reading; the Lackawanna Telephone & Tele- 
graph Lines of Scranton; the Inter-State Telephone & 
Telegraph Company, which begins at Scranton and extends 
through Pittston, Carbondale, Wilkes-Barre, Hazleton, 
Lehighton, Mauch Chunk, Slatington, Allentown, Norris- 
town, and at Philadelphia connects with the Keystone 
Telephone Company, now erecting its plant in Philadelphia. 
It also has a brahch line from Norristown to Trenton, where 
it connects with the independent lines in New Jersey and 
New York. 

The paid up capital of the company is $4,000,000. The 
present issue of bonds is $2,560,000, and it has in the hands of 
the mortgage trustees $3,500,000 of bonds. to be Issued for 
the purchase of additional plants, and the extension of the 
system. The company is also negotiating for severa] other 
planta. 


General Superintendent Farnsworth, of the Northern 
Texas division of the Erie Telegraph & Telephone Company, 
bas been in Boston, Mass., lately in conference with promi- 
nent officials of the company. He reports the telephone situ- 
ation in Texas as much improved; says that the opposition 
has. as yet, made little headway in that section; that the 
pbysical condition of the company's property is being well 
maintained, even though new construction work has been 
kept down somewhat. Further extensive improvements 
on the plant at Forth Worth and at several other points are 
now being planned. The results for the year, as a whole 
promise to be most satisfactory. From another source it is 
learned that an early reorganization of the operating de- 
partments of the Southwestern and other companies con- 
trolled by the Erie people will be effected. 


The Waverly, Ia., telephone system bas finished laying 
about 1,500 feet of underground circuit. New switchboards 
are being put in which will accommodate about 400 patrons, 
apnd other improvements are being made. All work will be 
completed in a short time. The telephone exchange there, 
now known as the Waverly Telephone System, was, until 
recently, operated by the Cedar Valley Telephone Company, 
whizh sold the exchange to a local company organized in 
Waverly. Half the stock in the new organization is taken 
by the Cedar Valley Telephone Company, the rest by citi- 
zens of Waverly. The capital of the new company is 
$30,000. 


The Sunset Telephone & Telegraph Company of Tacoma, 
Wash., announces that all arrangements have been per- 
fected for the transferring of certain wires to its under- 
ground system, and the general straightening out of the 
lines to fit the new condition of affairs incidental to the re- 
cent removal to the nex telephone building. 


The New Home Telephone Company, which owns the 
franchise and privileges of the old Home Standard Tele- 
phone Company, is hurrying work on the installation of its 
service in Albany, N. Y., and it will not be long beforethat 
city has two rival companies operating at thesame time. 


Mr. Moss recently introduced an ordinance granting to the 
Telephone Company of America a privilege to construct, 
maintain and operate a systemin New Orleans, La., fora 
period of 25 years. 


Increase of 28,818 instruments lu the net output of the 
American Telephone & Telegraph Compapy for the month 
ended September 20, makes a net increase of 136,801 instru- 
ments since December 20, 190. 


Combine of Independeut Companies. 


All the independent telephone companies of Central West 
Virginia have combined and will be known as the Central 
West Virginia Telephone Exchange. Officers have been 
elected as follows: H. C. Henderson, Parkersburg. presl- 
dent; P. W. Lowe, Mannington, first vice-presideut; Hugh 
Amos, Burnsville, second vice-president; J. K. Monroe, 
Kingwood, third vice-president; J. I. Alexander, Clarksburg, 
secretary and treasurer. 

Rates will be adjusted and many matters given attention 
that willtend to improve the service in the territory cov- 
ere], 


At a meeting of the telephone managers at Manhattan, 
Kan., a short time ago, it was decided that work on the new 
independent telephone toll line to Kansas City will begin as 
soon as possible. The company will be incorporated for 
$100,000, paid up capital. The new company expects to put 
up enough copper wire to handle the business out of Kansas 
City with ease. Ten wires will be put up between Kan- 
sas City and Topeka, six between Topeka and Junction City 
and from between Junction City and Salina. The promoters 
expect to enter Kansas City, Kan., by January 1, but the 
time of entering Kansas City Mo., will depend upon how 
soon a franchise is granted for an independent company: 
The line will be a trunk line and will only break in on county 
seat towns. 


Recent news from Salt Lake City, Utah, states that a con- 
tract has been entered into between the Rocky Mountain 
Bell Telephone Company and tbe Mammoth Mining Com- 
pany for the proper equipment of thetelephone line between 
Robinson and Cherry Creek, which is owned by the Mam- 
moth Company. Thelineis 18 miles long and runs to the 
Mammoth Company's water plant, which supplies a number 
of the big Tiotic mines. The telephone company proposes 
to put in long-distance phones on the line which has been 
used by the ranchersand others around Cherry Creek. The 
Mammoth Company is to have free use of the line and 
receive 25 per cent. of the profits. 


Uniontown, Ala., into have a telephone system. Poles are 
being placed now, and as soon as possible wires will be 
strung and instruments installed. The system will be con- 
nected with the Bell Telephone long-distance wire, so that 
subscribers will be virtually connected with the leading 
cities throughout the country. 


A force of men recently arrived in Watkins, N. Y.,to com- 
mence the construction of the new telephone line which is to 
be built by the Watkins Telephone Company. lt was 
originally the new Century Telephone Company of Cleve- 
land. It has secured over 300 subscribers in that village and 
promises to give the best of service. 


The Sarat- ga. N. Y., Telegraph & Telephone Company 
directors met in Ballston Spa last week, and let the contract 
to the Eastern Construction Company of Philadelphia for 
the construction of the line connecting Saratoga, Ballston, 
Mechanicville, Waterford, Schuylerville and Greenwich. 


The Home Telephone Company, organized with a capital 
stock of $40,000 by Jerome Herff, has awarded the contrct 
for the construction of its system in Peru, Ind., to the Jones 
& Winters Construction Company of Chicago, and the line is 
to be ready for use by January 1, 1902. 


We are informed that the Home Telephone Company, 
Jamestown, N. Y., is about to put in a 1.500 line telephone 
exchange, and is in the market for the entire equipment of 
instruments and lines; the lines will include several miles of 
underground construet ion. 


The Eureka, S. D., Telephone Company has purchased 
the Eureka & Mound City Telephone System, and will at 
once extend its lines to Ashley and all the new towns on the 
Soo line. 


A new telephone system has been put in operation between 
Calvert and Maystield, Tex. Theline is private property, 
but will prove of great convenience to citizens in both places. 


The North American Telephone Compauy purposes to 
build a line from Texas through Indian Territory and Okla- 
homa to Kansas City and St. Louis. 


T. R. Bennett, L.A. Bush, M. E Bush and F. L. Lewis have 
applied for incorporation of the Camilla, Ga., Telephone 
Company, and a franchise has been seeured. 

The New England Telephone Company is making arrapge- 
ments to put in a new switchboard at the Keene, N. H., ex- 
change, and add a chief operator to supervise the service. 


Lower Telephone Tariffs. 


The American Telephone & Telegraph Company has 
changed its tariffs all over the United States, so that one 
can now use the telephone for a three-minute period as the 
minimum, instead of a five-minute minimum, as formerly. 
and has made the charge for the three minute period 
about three-fifths that of the five-minute period. The three- 
minute charge between New York and Boston is $1.25 for 
day time. and 65 cents for night. in place of $2 for $1 re- 
spectively for the five-minute period. 


According to a report to the State Department from 
Consul General King at Bankok, Siam, few cities are better 
fitted to appreciate a first-class telephooe system than 
Bankok, as the palace and its surrounding buildings are 
quite widely separated from the legations and consulates, 
the walled city from the residences of most of the foreign- 
ers, the laige foreign firms one from the other. ar d' in fact 
the entire old city from the new. The Siamese,” rays Mr. 
King, '' are a people who know a good thing when they see 
it. aud they, together with the long suffering members of 
the foreign community, would generously patronize a good 
telephone system were it once establisbed." There are 200 
instruments, he says, in acity where there should be 1,000, 
and these decidedly better instruments. 


The Interurban Telephone Company of Madison, Wis., has 
filed articles of association with the Secretary of State, its 
purpose being to construct. operate and maintain a system 
of telephone lines and exchanges in Wisconsin. and which 
may be extended outside the State. The capital stock is 
$200,000 and the incorporators are A. L Hutchinson. H. E. 
Kepler and Charles Schernecker. 


An effort is being made to establish a telephone exchange 
at Cortland, Ala. Many cf the large planters live in town 
and have no means of communication with their plantations. 
Thís, with the business houses, would furnish & sufficient 
number of subscribers. If the system is established it will 
have connection with the long distance telephone. 


The Missouri & Kansas Telephone Company of Leaven- 
worth, Kan.. has notified the 300 business houses in the city, 
who use its phones, that the rental of the ‘phones hereafter 
will be 83 per month, which is a raise of 31. The raise will 
not affect the residerce ‘phones, 

A report from Trenton, N. J., states that the plant of the 
Home Telephone Company is to be sold under foreclosure of 
the mortgage bonds, which are held by the Interstate Tele- 
phone Company. The sale will take place at the sheriff's 
office on Wednesday, October 30, at 2 p.m. 


Atalate meeting cf the directors of the Twin City Tele- 
phone Company of St. Paul, Minn., it was voted to increase 
the number of directors from five to seven, and John D. 
Beatty, of Philadelphia, and Second Vice-President Buck 
were the new directors elected. 


The Peninsular Telephone Company is erecting poleer, and 
says it is to stay in Bartow, Fla. So the people there may 
have some exciting times in the telephone business before 
long. 


- 
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An independent telephone company, with headquarters at 
Waco. Tex., has made application to the eity of Marshall for 
the privilege of running its line there. 


Amended articles of the Jessamine, Ky., Home Telephone 
Company have been filed, increasing the capital from $10,000 
to 320,000. 


Sixty new telephones have been installed at Eugene, Ore, 
in the last few days. 


A te'ephone line is being constructed from Hitchcock to 
Galveston, Tex. 


TELEPHONE INCORPORATIONS. 


The Cass County Telephone Company, Logansport, Ind, 
Capital stock. 700,000, 

The De soto Telephone Company, De Soto, Kan. 
stock, 85%. 

The Jackson County Telephone Company, Indianapolis, 
Iod. Capital stock, $5,000. 

The Logansport Home Telephone Company, Logansport, 
Ind. Capital stock, 8150, 000. 


The Rushylvania Telephone Company, Rusbylvania. O. 
Capital stock, $2,500. Incorporators: J. Ferguson and 
others. 


Capital 


The Cambria County Telephone Company, Cresson town- 
thip, Cambria County, Pa, Capital stock, 850, 000. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Conneaut, O.—Bids will be received until October 21 
for the purchase of $20,000 4 per cent. 20 years electric 
light bonds. J. Simons, clerk of finance committee, 
can be addressed for further information in relation to 
same. 

De Smet, 8. D.—S. E. Brookman contemplates put- 
ang in an electric light plant fcr lighting the town. 

Dickson, Tenn.—A public meeting will be held to 
decide on issuing $35,000 for a water and light plant. 

Greensboro, N. C.— The Gate City Furniture Manu- 
facturing Company will install an electric light plant. 

Holley, N. Y.—The village board bas contracted to 
buy the Bradford property owned by John Murphy in 
this village and will use the same for a site for the 
new electric light plant. Architect J. Mills Platt of 
Rochester wil] draw plans and specifications for the 
plant, and as soon as his plans are completed and ac- 
cepted the board will advertise for bids to construct 
the buildings. 

Ipswich, Mass.—This town has voted to establish a 
plant for electric lights. 

Jasper, Ala.—Hon. T. L. Long, a leading business 
man of this place, gives out the statement that a man 
with ample means has made a proposition to him that 
if the city of Jasper will grant a franchise, he will 
put in a first-class waterworks and electric light plant 
here. 

Lenmoore, Cal.—The question of issuing $22,000 
light and water bonds will be decided October %1. 

Lewistown, Pa.—A charter was recently granted 
to the Granville Electric Light Company of this place, 
capitalized at $1,000. 

Nashville, Tenn.—The permit for the erection of the 
new electric light plant by the city was lately issued to 
Building Commissioner R. W. Miller. The cost will 
be $25,000. 

Pittston, Pa. — Philip Raub is considering the advisa- 
bility of installing an electric light plant at his 
Dallas hotel. 

Readsboro, Vt.—' The citizens are considering the 
matter of installing an electric lighting plant. 

Reedsville, Pa.—The Reedsville Electric Light Com- 
pany has been chartered here with a capital of $1,000. 

Rochelle, 111.—The council is discussing whether to 
sell the city's electric plant or make necessary repairs, 
purchase machinery and operate it. 

Southampton, N. Y.—A new electric light company 
is to be formed here to be known as the Suffolk Light, 
Heat & Power Company. The capital stock of the 
company will be $25,000, and the formation of the 
company is assured as the stock has been more than 
$12,000 oversubscribed. 

St. Cloud, Minn.—E. G. Holmes has sold his interest 
in the Detroit electric lighting plant to J. H. Smith 
and William Long. 

St. Louis, Mo. —The Citizens’ Electric Light & Power 
Company, of which Julius S. Walsh is president, is 
prepariog to build its proposed electric lighting and 
power plant. The company organized several years 
ago with $3,000,000 capital stock. Chas. H. Ledlie, is 
general manager and engineer. 

Telluride, Col.—The city council has granted a fran- 
chise for 15 years to the Telluride Electric Light and 
Power Company. 

Union, Ore.—The power house and dynamos of the 
Union Electric Light Compuny, located just west of 
this town, were totally destroyed by fire a short time 
ago. 

Vassar, Mich.—The common council of this village has 
purchased the entire electric light plant from Balbion 
Brothers, and hereafter all electric lights will be con- 
trolled by the village council. 

Weatherford, Tex.—An ice and electric light com- 
pany was organized here recently to be known as the 
Crystal Ice Company, with C. C. Barthold as president 
and G. M. Bowie, John H. Prince, J. A. Rentz and 
C. W. McGee as directors. 

Weiser, Idaho.—The city council has granted a 
waterworks and electric light franchise to William 
Pollman of Baker City. 


Wharton, Tex.—It is rumored that Capt. Wm. Pay- 
son has asked for an electric light and waterworks 
franchise. 


Street Hailways. 


Ballston Spa, N. Y.—The contractors have recently 
been making preparations to build the electric railroad 
from this village to Mechanicville. 

Baltimore, Md.—It is announced that the United 
Railways & Electric Company will probably construct 
a trolley line in the northeastern section of the city 
upon several streets. George R. Webb is president of 
the company. 

Bartow, Fla.—Judge C. A. Boswell and Baltimore 
parties are interested in the electric road soon to be 
built from here to the various phosphate mines in 
Polk County. He thinks that the road will be built 
at an early day. 

Beach Haven, Pa.—The Columbia & Montour Elec- 
tric Railway Company has been granted the right of 
way through this place. 

Canton, O.—'The Canton, Lodi & Medina Electric 
Company is the latest railway to be projected for this 
section of the country. The line is to connect Medina, 
Lodi and Canton, passing through a number of good 
towns on the way. Themen back of the scheme are: 
W. W. R. Irwin, Wm. Wagner, John J. Whitacer, 
Edward Langenbach, Wm. J. Poyser, A. E. Town- 
send, John E. Monnot, John R. Reed, John C. Har- 
mony and Augustus Dannamiller. 

Frederick, Md.—Itis expected that the Cumberland, 
Eckhart & Frostburg Electric Railway will be in oper- 
tion December 1. 

Fresno, Cal.—The Fresno City Railway Company 
bas been incorporated with an authorized capital stock 
of $500,000. It willconstruct an electric street railway 
System 43 miles long. 

Greenfield, Mass.—The preliminary steps for the 
building of an electric road to connect this place, 
Bernardston and Northfield, are being taken. 

Jamestown, N. Y.—A trolley line is promised be- 
tween Buffalo and this place within a year. 

Las Vegas, N. M.—The Las Vegas Hot Springs 
Electric Railway Company has notified territorial 
secretary J. W. Reynolds that it has amended its by- 
laws increasing its capital from $200,000 to $350,000 for 
an addition to its original plan of building an electric 
railway from here to Las Vegas Hot Springs. V. O. 
Saunders and H. J. Reilly of 5t. Louis are completing 
arrangements to build the line. 

Ossining, N. Y.—The Westchester Traction Com- 
pany was incorporated last week with a capital stock 
of $200,000 to operate a street surface electric road 
from here to Pleasantville, Westchester County, a dis- 
tance of five miles. The directors are Thomas F. Bar- 
rett, Harry M. Shaw, H. C. Willes, C. J. Harrington, 
D. E. Shaw and P. C. Ackerman of New York City, 
and R. E. Farley, G. N. Bissell and J. M. Farley of 
W hite Plains. 

Poughkeepsie, N. Y.—The Citizens’ Street Railroad 
and the Carroll Electric of Fishkill-Matteawan have 
consolidated, and both will hereafter be under one 
management. At least $20,000 will be expended to in- 
crease the capacity and efficiency of the electric works. 

Preston, Minn.—A gigantic scheme is now in pro- 
cess of completion here for the construction of an elec- 
tric railway from Decorah, Ia., overland to Chatfield, 
Minn. Itis said that Hon. H. E. Wells of this place 
is one of the prime movers of the enterprise. 

Richfield, Springs, N. Y.—4A party of the capitalists 
who are interested in the trolley which is to connect 
Oneonta and Richfield by way of Cooperstown, were 
here a short time ago, to plan to secure the right-of- 
way on the latter endof the line. | 

Rochester, N. Y.—Plans are under way which, if 
they materialize, will result in a direct electric line 
connection between this city and Corning. The pro- 
moters of the proposed line have not yet fully made up 
their plans, but two of them, C. W. Granis of Syra- 
cuse, who is backed bya large amount of capital, and 
Robert O. Hay a well-known Corning civilengineer, are 


authority for the statement that the project will mate- 
rialize into a reality. 

South Haven, Mich.—The Grand Rapids, Kalamazoo- 
& South Haven Traction Company is said to have- 
secured capital for building an electric road from 
Grand Rapids to South Haven, 104 miles. 

Toledo, O.—An electric railroad, 680 miles long, con- 
necting this city with St. Louis and Chicago, is in 
prospect; 165 miles are in course of construction, and 
it is stated by those who should be in a position to- 
know that the system will be in operation within the 
next 18 months. 


Manufacturing. 


East Orange, N. J.—The P. T. Motor Company had: 
articles of incorporation recorded recently. Its object, 
as stated in the papers, is toacquire, manufacture and 
construct boats and vehicles for carrying passengers. 
and freight, and to deal in electric, compressed air, oil. 
and gas motors. The capital stock is fixed at $100,000. 
Albert R. Palmer, Edward T. Magoffen and John 
Reginald Turner are the shareholders. The principal 
offices in this State will be at 525 Main street, East 
Orange, where the New Jersey Registration & Trust 
Company will act as agent. 


—— 0 
Company Matters. 

Hamburg, S. C.—The North Augusta Development. 
Company of this place bas disbanded, and all rights,. 
franchises, etc.. of the company have been regularly 
transferred to the recently chartered North Augusta 
Electric & Improvement Company. 

Paducah, Ky.—The Paducah Gas & Electric 
Company, capitalized at $125,000, is successor to the- 
Paducah Gas Company. 

Portland, Ore.—Articles of incorporation of the 
Welsh-Newell Electric Company have been filed with 
the county clerk to show that the name had been. 
changed to the Pacific Electrical Company. 

Warren, O. -The Economy Electric Company, at a 
recent meeting of its directors, decided to enlarge its. 
plant by building an addition 30 x 80 three stories- 
high. 


Power and Transmission. 


Massena, N. Y.—The plant of the St. Lawrence 
Power Company at this place has started up. The 
company was capitalized at 36,000,000, and already 
$5,000,000 has been expended on construction. The 
plant has a capacity of 75,000 hp., and is said to be the- 
largest power producer in this country. 


Mines. 

Cripple Creek, Col.—W. S. Montgomery and T. J., 
Monahan, owners of the Blue Jay on Bull Hill, have 
given the Spratt Brothers a lease for two years on the 
property. An electric hoisting plant will be put on. 
and about 00 feet of drifting will be necessary to- 
reach the ore. 

Custer, S. D. — A complete electric drilling plant has- 
been purchased by the Chicago Mica Company, which 
is working on the Crown Mica Mine, north of this- 
city. 


Automobiles. 

Milwaukee, Wis.—The Milwaukee Automobile Com- 
pany lately filed an amendment, increasing its capital 
stock from $25,000 to $55,000. 

Olneyville, R. I.—1t is stated that John P. Thompson 
succeeded in getting a sufficient amount of capital to 
establish an automobile company, and that it will be 
known as the Thompson Automobile Company. 

St. Louis, Mo.—The Scott Automobile Conipany of 
3037 Olive street, of which Charles R. Drummond is 
president, has filed with the recorder of deeds, articles. 
of assignment to its secretary, W. D. Pittman, for the 
benefit of its creditors. 

Western Port, Md.—Judge A. Hunter Boyd has ap- 
pointel Taylor Morrison and F. Brooke Whiting 
receivers for the Maryland Automobile Company of 
this place. 
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QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Monday, October 8, 1901. 


STREET RAILWAY STOCKS. i STREET RAILWAY STOCKS. 
NAME. par Last Sale. NAME. par Last Sale. 
NEW YORK CITY. value. Bid. Asked. PITTSBURG. Value. Bid. Asked. 
Bleeker Street and Fulton Ferry................ 100 35 37 Citizens’ Traction Company. ........ . 50 13-1 8 
Broadway and Seventh Avenue.. 100 245 249 Consolidated Traction Company, com.......... 50 231 230 
Central Crosstown... . . „ 100 255 260 33:00: do. 0. ' pref......... 90 95i 94 
Central Park, North and East River........... 100 208 220 Federal Street and Pleasant Valley Railroad.. 25 à 51 
Christopher and Tenth Street... . 100 175 185 Pittsburg and Birmingham Traction Co....... 50 47} 49 
Dry Dock, East Broadway and Battery........ 100 - 120 15 United Traction Company, pre. 50 49 50 
Eighth Avenuemnnn. 100 400 4 
Metropolitan Street Rail way 100 159 1594 ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
Ninth Avenue......... een —— 100 196 205 | 
Second e 8 .. 100 222 205 NEW YORK a eon Last Sale. 
ie 915 N ; alue. Bld. Asked. 
Sixth Avenuemnmnn. - 100 175 2 Electric Boat, com 100 16 d 
Third Avenuness .. 100 1174 1173 do do pref.... VV 18 
Twenty-Third Street g 100 108 415 pre t... .. 100 40. 46 
wenuy 3G Electric Lead Reduction 100 13 2 
OTHER CITIES. Edison Ore Milling Co............ esee 10 8 11 
Albany United Traction. 100 106 1073 Electric Vehicle, comm. 100 1i 3 
Brooklyn City Railway E 100 243 244 do do 5j 8 100 31 5 
Brooklyn Rapid Transi... 100 oid o General Carrlage nn 100 1 11 
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North Jersey Street Railway .. e 100 22 23 CHICAGO 
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St. Louis United Railways, com 100 25i 26 do o pre. 100 83 EM 
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Consolidated Traction of Pittsburg.......--. 50 238 24 OTHER CITIES. 
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Green & Coates, 815 paid... 50 151 1514 
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ELECTRICAL SECURITIES. 
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INDUSTRIAL AND A . 


Last Sale. 
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Eddy Electric Manufacturing en Picts 25 10 103 
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Coney Island & Brooklyn RR, 18t mtg 5s...... 101 J&J 
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Kiugs Co Elec L & P.. FF 200 & M 
do. do. lst... tase 110 A&O 
do. do. pur nmtg............... * 2126 A&O 
Edison consol mtg..................eeeeeeeee 994 J&J 
PHILADELPHIA. 
Baltimore Traction 18t 58 coup 1929........ SEXE Sees M&N 
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Buffalo Railway con ds reg coup 1931.......... 118 F&A 
Citizens of Ind 1st con gold 5s reg coup 1933.. 110 M&N 
Columbus St Railway 1st con gold 5scoup 1932. 100 J&J 
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Crosstown (Col. O.) 18t gold 5s coup 1933...... 1004 J &D 
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United Trac (Pitts.) gen mort 5s reg coup 1907. 1154 J&J 
United Traction (Reading) 5s coup 1926........ 103 J & J 
West Philadelphia mort 68 reg 190 111 A&O 
West Philadelphia 2d mort 58 coup 1926.......... 118 M&N 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 165,@16c.; Lake, 16 17c. ; 
casting, 161¢@16%c. 

President Greatsinger of the Brooklyn Rapid Transit says that the gross earn- 
ings for the year will amount to $12,000,000, 

The Calumet & Hecla Mining Company has declared a dividend of $15 per 
share, payable October 31 to stock of record October 5. 

At the annual meeting of the Southern Light and Traction Company, held in 
Jersey City Monday, the retiring board of directors was re-elected. The board, 
on organizing, re-elected the retiring officer's. 

Failures in the United States reported by R F. Dun & Company for the nine 
months of 1901 number 8,144, with au aggregate indebtedness of $97,850,416. In 
the same months of 1900 the number was slightly smaller, 7,895, but theamount of 
liabilities was much heavier, $133,234,088. 

The weakest stock on thelistin WallStreet Monday was Brooklyn Rapid 
Transit, which broke at onetime nearly five pointson very large transactions, in 
volving a total of 77,000 shares, one block of 5,000 shares coming out on a single 
transaction. There was no specific news on the stock. 

The Southern New York Toll Company was incorporated in Albany on Oc- 


' tober 4, tooperate a telegraph and telephone line in alower Hudson River County, 


with principal office in Albany. Capital $100,000. Among the directors are 
Joseph Claudet, John H. Scofield and George W. Sutton, of New Rochelle. 


The Worcester Traction Company, which has owned street railways in the 
Massachusetts city from which it is named, at a special stockholder's meeting in 
Newark, N. J., on Monday voted to retire and cancel 19,6000 shares of its preferred 
stock. The company recently sold its system to a syndicate, and may go out of 
business. 

It can be authoritatively stated that the Amalgamated-United Metals Selling 
interests kave definitely decided to keep the price of copper at 17 cents for Lake and 
163% cents for electrolytic copper. The United Metals Selling Company has been 
makiug good sized sales of copper at these figures the past week, one consumer tak- 
ing 2,000,000 pounds, ` 

General Electric “insiders” have caused to be circulated the report that the 
General Electric Company will probably earn net profits, over strict maintenance, 
etc., of plants, of something like $8,000,000 this year. This sum would suffice to 
pay 20 percent. on a capital stock of $40,000,000, at which the stock would stand 
after restoration of the capital reduction of 1898.” 


The following statement from one of the largest consumers of copper in the 
United States confirms the reports that the leading consumers of copper are 
buying from hand to mouth, having no surplus stocks on haad: ‘We are carry- 
ing practically no stock of copper at present, being able to get monthly supplies 
as needed. Therefore, we cannot be said to be carrying an excessive amount, and 
no stated averageof the copper carried on hand can be made. I can only say 
that we carry, or use, about 25 per cent. less copper during the winter months than 
during the summer months.” 

A rumor has gained currency that Brooklyn Rapid Transit Company is issu- 
ing $20,000,000 of bonds. This is entirely unfounded but probably grows out of 
the fact that Brooklyn Rapid Transit has been putting its guarantee upon the 
bonds of controlled companies, with the idea of thoroughly uniting the system. 
The amount of $23,000,000 is because the Brooklyn Union Company has an author- 
ized issue of $16,000,000 and Kings County an issue of $7,000,000, which makes the 
223,000, 000. Brooklyn Rapid Transit is applying now for the listing of $3,110,000 
of Brooklyn Union bonds, the balance of the authorized issue of $16,000,000. About 
$12,000,000 of the bonds have been on the Stock Exchange list for some time, also 
the $7,000,000 of Kings County bonds. The proposed application merely com- 
pletes the work that has been under way. 

Sheriff Ruempler, of Hudson County, N. J., has received for service upon the 
legal representative of the Electric Vehicle Company papers in a suit for $704,800 
brought by Richard Siegman, through the law firm of Coult & Howell, of Newark. 
Sieginan alleges he is a stockholder in the company to the extent of 400 shares. The 
capitalization of the defendant company is $20,000,000. Siegman asserts the 
amount he sues for has been paid out by the directors of the company from the 
capital stock, contrary to the laws of the State of New Jersey, under which the 
company is incorporated. The prayer asks that the Chancery Court require of 
the directors an accounting and that the directors be compelled to appear in court 
and make discovery of the sources from which money was obtained to pay divi- 


dends. 

An official of the Telephone, Telegraph & Cable Company of America says: 
“The reports that active opposition to the American Telephone & Telegraph Com- 
pany will soon be undertaken by the Telephone, Telegraph & Cable Company are 
true. One of the first steps of our company will be to demand space in the sub- 
ways forthe wires of the Knickerbocker Telephone which is now under our con- 
trol. There is every chance that this demand will be refused as the Subway Com- 
pany is dominated by interests closely allied with Bell Telephone. If the demand 
is granted, an exorbitant rate will undoubtedly be charged with the expectation that 
it will prohibit our taking advantage of the grant. There is no reason, however, 
to assume that we will peacefully submit to an unjust treatment at the hands of 
our competitors. Outside of the local field, one of our first moves wil] undoubtedly 
be to establish a long-distance system to and throughout New England. Further 
than that, our plans are now too uncertain to make any predictions which can be 
considered trustworthy.” 
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NEW YORK, Oe 


EDITORIAL NOTES. 


The twentieth meeting 
of the American Street 
Railway „Association, 
which drew to a close 
with a banquet at 
Sherry/s on Friday evening last, was, in the 
opinion of the majority of the delegates, the 
most successful convention yet held. 'This 
sentiment was voiced by President Holmes at 
the banquet in his official farewell address, 
when he said: 

“Of all our twenty conventions this has cer- 
tainly been the most nearly perfect of all. We 
have literally bad the ‘freedom of the city ’— 
this most wonderful city of the world. We 
have had the unwearied attention of the 
bravest of men and the fairest of women. We 
have been ‘p2rsonally conducted’ by every 
conductor in the metropolis, from the chief 
executive of the city and President Vreeland, 
down ‘to the smiling manipulators of the 
punch. Our money has been refused and our 
paths have been upholstered with roses. From 
the highest to the lowest we have received a 
courtesy which will not end with this match- 
less banquet—a courtesy which will surely 
yield friendships and sweet memories which 
will end only with the close of life." 

From a technical or educational standpoint 
the gathering was everything that could be 
desired. The papers were almost, without ex- 
ception on topics of interest to the industry, 
two especially noteworthy ones being those 
presented by Messrs. McCormack and Pestell, 
entitled respectively Relations of Interurban 
and City Railways," and *'The Adoption of 
Electric Signals on Suburban and Interurban 
Railways of Single or Double Track and Their 
Economy of Operation. 

' The exhibits were many in number and held 
the attention of the visitors during the greater 
part of Thursday. 

The proceedings of the convention will be 
found elsewhere in this issue. 

K k N 
Some time ago we refer- 
red in these columns toa 
method that had been 
suggested for relieving 
the crush at the entrance 
to the Brooklyn Bridge during the morning 
and evening rush hours. Ina word, the solu- 
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Brooklyn Bridge 
Crush Problem. 
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tion. of the probas: according to the Sainer 
quoted, was to be found ina number of mov- 
ing platforms, very similar to those made use 
of at Paris during the last exposition. Al- 
though some such scheme might have afforded 
the desired relief, there were a number of al- 
most insurmountable obstacles in the way of 
its adoption, and in view of this fact another 
solution of tbe problem, as suggested by a com- 
mittee of experts appointed by the Commis- 
sioner of Bridges, should prove extremely in- 
teresting to the citizens of the metropolis. 

One of the important changes planned is 
the use of looped tracks for the elevated 
trains, much on the principle now employed by 
the trolley cars. The experts, in order toin- 
crease the speed of trains crossing the bridge 
without making them too short, suggest that 
the multipie unit system of train control be 
adopted. The following are some of the more 
important recommendations made: 

(1) That an elevated road be built from the 
Manhattan terminus of the New York and 
Brooklyn Bridge along C2ntre and Marion 
streets to Spring street and thence along Spring 
and Delancey streets to the terminus of Bridge 
No. 2; and that a branch of this Centre street 
line be built on Canal street to the terminus of 
Bridge No. 3. That the first named portion be 
completed by the time Bridge No. 3 shall be 
opened for travel. That that portion of this 
elevated road from the Bridge terminal] aiong 
Centre street to Canal street be constructed 
with four tracks, the remainder to be double 
track road. That the portion of the proposed 
elevated road from the existing Bridge ter- 
minal to a point on Centre street, north of 
Worth street, be built at once, and a commodi- 
ous station be built at Worth street with 
sidings and switches north of this section for 
tail-switching and returning trains. 

(2)'That a double-track elevated road be 
built as soon as practicable from the Manhat- 
tan terminus of the New York and Brooklyn 
Bridge southward along Park Row and across 
Broadway to Vesey street; thence westward 
along Vesey street, crossing the Sixth and 
Ninth avenue elevated roads above grade to 
West street, and southerly along West street 
to the vicinity of the Cortland street ferry on 
North River. That the terminus on West 
street be provided with a suitable station and 
such extra sidings and switches as will enable 
trains to be returned to the Bridge. That a 
commodious station be placed on Vesey street, 
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between Church street and West Broadway, 
with connection by stairs and platform to both 
the Sixtb and Ninth avenue roads. We regard 
this Vesey street line as very important, and 
it is strongly recommended; but it is independ- 
ent of the Centre street line, and its omission 
would not affect the other improvements 
recommended. 

(3) That the present gallery floor (second 
floor) of the Manhattan terminal building be 
converted intoand be used exclusively for a trol- 
ley car terminal, the loop tracks to be wide 
apart and each track to be reached by two 
separate stairs from the ground floor, one for 
outgoing and one for incoming passengers. 

(4) That a commodious stairway entrance to 
the terminal be made at Rose street. This 
will not only accommodate a large number 
of people in that vicinity but will tend to re- 
duce the crowd that now centers at Park Row. 
Plans for these stairs are already completed by 
the chief engineer and superintendent. 

(5) That the present stairway leading from 
William street up to the first floor of the 
terminal be widened materially and made 
Straight, and that a corresponding stairway 
opening into William street be built in the 
north side of the building. The William street 
stair is now one of the most crowded places 
about the terminal, and its capacity 1s entirely 
inadequate. 

6) That the trolley tracks and the roadway 
be separated from each other by curbs placed 
between them over the whole length of the 
Bridge, thus preventing vehicles from using 
the trolley tracks. 

(1) That some plan for cleaning the roadway 
of the Bridge shall be devised that will not in- 
terfere with the free moving of the trolley 
cars and trains, and tbat repair work which 
may interfere with the travel of any kind on 
the Dridge be done during the hours of mini- 
mum travel. 

''he report indicates that the experts believe 
that when the new East River Lridge is com- 
pleted—i. e., between two and three years—the 
number of persons passing over the Brooklyn 
Bridge will be materially decreased and that 
in this way relief will be afforded. This will 
probably be the case to a certain extent, 
but it should be borne in mind that each 
year sees more persons seeking homes in the 
Borough of Brooklyn and consequently too 
much reliance should not be placed on the new 
bridge drawing a very large amount of trafic 
from the old one. It is roughly estimated that 
the cost of carrying out the recommendations 
made by the experts will be approximately 
$2,700,000. If tbis sum of money will afford a 
permanent solution to the Bridge crush prob- 
lem, by all means let the city spend it. 
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The movement to estab-. 


The Permanent lish a permanent exhibi- 
Exhibit of tion of manufactures in 
Manufactures in the City of Mexico, men- 
Mexico. tion of which was made in 

a recent issueof ELECTRIC- 

rry, bas taken practical shape. Information 
has just reached Washington to the effect that 
the exhibit will be held in the Porfirio Diaz 
Park, and will be opened to the public on 
December 25 next. Electrical manufacturers 
who desire to secure space and full particulars 
regarding the enterprise should communicate 
with Dr. C. DeGarmo Gray or Jobn D. Beau- 
mann, City of Mexico. The latter is manayer 
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of the park where the exhibition is to be 
held. 

It has been frequently pointed out by this 
paper that Mexico offers a great field for elec- 
trical trade, and figures bave been published 
from time to time showing how great a 


hold our manufacturers bave in the markets 


of Mexico. Fresh attention is attracted to 
this promising field by the proposed exhibition 
of American manufactures, and it will un- 
doubtedly be of great benefit to our exporters. 
It should, however, go hand in hand with a 
more earnest disposition upon their part to 
meet the desires of the customers whom they 
wish to secure in the matter or method of 
packing, terms of payment, and other essen- 
tial details In this connection, it would be 
well for us to copy from European manufac- 
turers, who not only study the requirements 
of the trade, but strive to win it by careful 
attention to the smallest details. Invoices 
should be made out in the Spanish language, 
tbe mother tongue of Mexico, and special at- 
tention should be paid to the marks and num- 
bers, and the methods of packing suggested 
by the intendent importers. We would lay 
special stress upon this point, for it is the one 
on which we hear universal complaint, as the 
Mexicans say that our manufacturers either 
cannot or will not pay attention to shipping 
directions. These matters are the first to be 
considered if the proposed exhibit is to bring 
results in the way of increased sales of Ameri- 
can manufactures. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


Tue Philadelphia firm of Dutilh-Smith, Mc- 
Millan & Co. has been given an award for the 
construction of an electrical traction system in 
the southern part of England. The line is to 
extend from Southend-on-Sea, a prominent 
seaside resort about 20 miles south of London, 
through Shoebzuryness and Rockford to Ray- 
leigh, a distance of about 20 miles. <A con- 
tract has also been given the same company 
for the establishment of an electric lighting 
System in Southend-on-Sea. 


— 2 —— 


TuE design of the Electricity Building of 
the St. Louis World's Fair, to be held in 1903, 
has been assigned to Messrs. Walker & Kim- 
ball, architects, of St. Louis. The dimensions 
of the building will be 525 by 600 feet. Com- 
pared with the Electricity Building at the 
Columbian Exposition in Chicago, the St. Louis 
building will have 77,000 square feet greater 


area. 
— 2 — 


A DISPATCH from Odessa to the London 
“Times’’ says that Prince Khilkoff, Russian 
Minister of Ways and Communications, and a 
party have made a successful automobile trip 
from Vladikavkaz, Caucasia, to Tiflis (nearly 
100 miles). The journey was the first of its 
kind in Russia. In view of the inadequacy of 
railway facilities Letween many important 
towns and the general flatness of European 
Russia, the automobile, the dispatch says, 
should prove an invaluable means of communi- 


cation. 
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PLANs for the erection of one of the largest 
schools of technology in the world have been 
adopted by the trustees of Carnegie Institute 
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in Pittsburg, Pa., in accordance with an offer 
of Mr. Carnegie to endow and maintain such a 
school of the highest order in that city. The 
city officials of Pittsburg will be asked to con- 
tribute sixty acres of land for the site and 
Mr. Carnegie will be asked to give at least 
$5,000,000 for the maintenance of the school. 
The building of the school will cost several 
millions more. All the plans and suggestions 
have been collected and embodied ina com- 
prehensive report which will be sent to Mr. 
Carnegie for his approval. A committee on 
municipal relations was appointed by the 
trustees to confer with the city authorities of 
Pittsburg at once in regard to the donation of 
the land. 
— E — 

E. A. BURDICK and Francis G. Hall, Jr., the 
inventors of a submarine electric light, are 
Said to have been engaged by the Italian 
Government to construct lights which will be 
used on the Italian submarine vessel Delfi no. 
This vessel has been carrying on a series of ex- 
periments under the direction of the Minister 
of Marine with lighting devices, which allow 
persons on board to see all that is going on 
above the surface of the water although the 
boat and its occupants are invisible. These 
experiments have been conducted with great 
secrecy and the success they have attained is 
expected to give the Italian Navy a tremendous 
advantage in submarine warfare. 

— 22 — —— 


A PART of the second section of the under- 
ground tunnel, between Bleecker and Prince 
Streets in this city, has been completed save 
for the laying of the rails, and on October 10 
it was illuminated by electric lights, and one 
could judge how the big hole in the ground“ 
willappear. Electric lights have been placed 
30 feet apart and 4 feet from the base of the 
rails. The tunnel is enameled and beneath 
the electric lights presented a glittering ap- 
pearance. The engineers of the Rapid Transit 
Railway made a tour of inspection from City 
Hall northward on the day mentioned and 
reached the completed section about noon. 

—— —— — 


Tue advisability of installing electric head- 
lights on all its engines is now being consid- 
ered by oflicials of the Pennsylvania system. 
The matter of having such lights on the 
engines has been considered by different roads 
throughout the country during the past few 
years, and not until a few months ago was the 
question considered feasible. The cost of 
equipping the engines with electric light was 
the chief drawback to adopting such illumin- 
ation, but since the price of oil has been in- 
creased the oflicials have been preparing to 
have the engines lighted by this method. 


— ——— 


THe Cunard line steamer Lucania, signaled 
the New York *'IHerald's" wireless observation 
Station, on the South Shoals Lightship. at 
1:20 o’clock on the afternoon of October 11, 
when she was fully 85 miles east of Nantucket. 
The Lucania was in communication with the 
lightship upto 8:15 o'clock. During this time 
several messages of a social nature were trans- 
mitted by passengers to friends on shore. 

—— e ——— 

NEARLY a billion and a quarter dollars is 
the enormous sum of money which the United 
States Treasury has now in its possession. Of 
this $534,000,000 is in gold, and nearly $500,- 
000,000 in silver. 
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PRESIDENT H. H. VREELAND. 


Mr. Herbert H. Vreeland, the newly elected 
president of the American Street Railway 
Association, was born at Glen, N. Y., some 
forty-three years ago. Ashis father, who was 
a clergyman, was not well off in this world’s 
goods, Mr. Vreeland was obliged to go to work 
at the age of ten driving a grocery wagon in 
Jersey City. Three years later found him, to 
use his ownreminiscent phrase, ''h'isting ice“ 
on the Hudson River, one of a gang of eighteen 
or twenty men and boys, filling the ice carts 
for retail city delivery. 

Mr. Vreeland first entered the railroad busi- 
ness in 1875, shoveling gravel on one of the 
Long Island Railroad Company's night con- 
Struction trains. He next acted as switchman 
for the same road, then as brakeman and con- 
ductor. Finally the road changed hands, and 
in 1881 Mr. Vreeland secured a position as con- 
ductor on the New York and Northern Rail- 
road. It was whilein this position that the 
chance in life, that all seek but so few find, 
came to him. The road was purchased by 
William C. Whitney and others, who went over 
the line in a special train to visit the property. 
Knowing the road thoroughly Mr. Vreeland 
was able to answer all the questions which they 
raised. Asa result of this the conductor was 
promoted to the position of general man- 
ager. 

A Short time after this, according to Mr. 
Vreeland’s own statement, which appears in 
„Success, he was sunimoned to meet Mr. 
Whitney at the office of the Houston Street, 
West Street & Pavonia Ferry Railroad Com- 
paby, a small horse railway just then purchased 
by what is to-day known as the Whitney 
Syndicate." On reaching the office Mr. Vree- 
land found that Mr. Whitney was absent, but 
a letter was handed him. The rest is best 
told in Mr. Veeland's own words as they ap- 
appear in the paper quoted above: 

“I took my letter and sat down out- 
side, thinking that it might possibly contain 
an appointment for another hour. It was, 
however, an appointment of quite a different 
character. It read as follows: 


‘Mr. H. H. Vreeland. 

‘Dear Sir: At a meeting of the stockholders of the 
Houston Street, West Street & Pavonia Ferry Railroad 
Company, held this day, you were unanimously elected a 
director of thecompany. 

* At a subsequent meeting of the directors, you were 
unanimously elected president and general manager, your 
duties to commence immediately. 

* Yours truly, 
* C. E. WARREN, Secretary." 


* By the time I had recovered from my sur- 
prise at learning that I was no longer a steam- 
railroad, but a street-railroad man, Mr. Whit- 
ney and others came in, and, after spending 
about five minutes in introductions, they took 
up their hats and left, saying, simply, ' Well, 
Vreeland, you are president; now run the 
road.’ I then set out to learn what kind of a 
toy railway it was that had come into my 
charge.“ 

Thus did Mr. Vreeland become the head of 
what is to-day known as the Metropolitan 
Street Railway Company, undoubtedly the 
greatest and. most up-to-date system of 
street railways in the world, which fact may 
be attributed to the ability, untiring efforts 
and wonderful foresight of the boy who 
started in life by driving a delivery wagon 
thirty-three years ago. 


American Street Railway 


Association Cenvontion. 


The Twentieth Annual Meeting in New 
York Very Largely Attended—H. H. 
Vreeland Elected President—The Next 
Convention to be Held in Detroit, Mich. 


The twentieth meeting of the American 
Street Railway Association was called to order 
by President Walton H. Holmesat 10:45 o’clock 
on the morning of Octaber 9 in Madison 
Square Garden. 

President Holmes introduced Mr. Randolph 
Guggenheimer, President of the Municipal 
Council of New York City, who delivered an 
address of welcome in part as follows: 
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horse car lines in various avenues and streets, 
until at last the usefulness of the horse was 
threatened by the adoption of the cable on 
Broadway and Lexington avenue. At that 
time New York City seemed to be contented 
with antiquated methods, because even in the 
neighboring city of Brooklyn, the. overhead 
trolley was doing a rushing and killing busi- 
ness. We yield the palm of superiority even to 
Philadelphia in the matter of speed and the 
number of slain pedestrians. But I can con- 
gratulate President Vreeland and the Metro- 
politan Street Railway Company upon their 
adoption of the sub-trolley system, which, in 
my opinion, is the only reasonable solution of 
urban transportation. At the present moment 
the City of New York, asfar as the lines of the 
Metropolitan Street Railway are concerned, 
possesses the most perfect and the most 
rational street car service not only in the Uni- 
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H. H. VREELAND, 
President of the American Street Rallway Association. 


Mr. President and members of the American 
Street Railway Association:—In the name of 
the City of New York, which I have the honor 
to represent on this occasion, I welcome the 
delegates of your association to the metropo- 
lis. It is not necessary for me to havea tech- 
nical knowledge of railway management to say 
that you have acted wisely in selecting New 
York as the meeting place of your association 
for this year. We are proud of our city because 
we believe that it is pre-eminent among all the 
world’s municipalities in many respects, and 
especially in its street railway system. There 
was a time not many years ago when President 
Vreeland would not have found it difficult to 
solve the problems of street transportation in 
the old City of New York. Then stages, drawn 
at the breakneck speed of four miles an hour, 
carried passengers as far north on the Island 
of Manhattan as 23d street. A great trans- 
formation was wrought by the laying down of 


ted States but in the whole world. I venture 
now, with great diffldence, lest the presidents 
of other lines should be present and resent my 
words, to hope that, in the not distant future, 
the underground trolley will be adopted in 
every borough in the city. 

The street railway business, especially dur- 
ing the last twenty-five years, has become one 
of the mostimportant and colossal of all the 
industries in the United States and contributes 
materially to the welfare of the people. It 
does s0 in many ways. A calculation of the 
number of men employed in street railroad 
work throughout the country would show that 
intramural transportation companies are the 
means of sustaining a larger number of families 
than the statistician would at first sight 
imagine. But in addition to the unconscious 
benevolence displayed by the bond and stock 
holders of the various street railroad corpora- 
tions, throughout the United States, they per- 
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form a public duty of incalculable value to a 
greater degree to-day than at any previous 
period in our history. The operations of com- 
merce depend upon the efticiency of your trans- 
portation lines. If it be true that time is money 
and that the saving of time means success, I 
cannot understand to-day how the business of 
the community was efficiently performed when 
it required as long a time to journey from 
Harlem to the business districts of this city as 
it does now to reach New York from Albany. 

Again, Mr. President and members of the 
American Street Railway Association, in the 
name of the city of New York, I bid you a 
most cordial welcome to the metropolis. I 
trust that all the members of your society will 
bring to your homes the pleasantest possible 
memories of your visit to New York and that 
your convention may prove, both socially and 
professionally, the success which it so eminent- 
ly deserves. I know that I am simply speaking 
for the people of this community when I ex- 
press my most earnest hope that the American 
Street Railway Association will be so well 
pleased with their visit that they will soon 
again select the city of New York for the pur- 
pose of holding their annual convention. 

Let me thank you again for your courteous 
reception. 

President Holmes—Mr. Guggenheimer, al- 
low me in the name of the American Street 
Railway Association to thank you most heart- 
ily for your kind words of welcome. 

We will now proceed with the regular order 
of business. The first business on the pro- 
gramme is the calling of the roll. As it is 
customary to take the registration at the door 
for the roll call, we will dispense with the 
calling of the roll. 

The next order of business is the address of 
the President. 

President Holmes then delivered the follow- 
ing address. 

Gentlemen—It is extremely appropriate 
that the 20th session of the American Street 
Railway Association should be held in the 
City of Greater New York. 

In acknowledging the kindly sptrit of hospi- 
tality pervading the address of welcome to 
which we have just listened, I but feebly voice 
the feeling of every member of the associa- 
tion when I say that not the slightest doubt 
was ever entertained but that our meeting in 
this great metropolis of America would prove 
to be the most enjoyable and profitable in 
its history. Iam assured that every desirable 
arrangement has been made for our comfort 
and entertainment; an assurance entirely un- 
necessary from the gentlemen who have these 
matters in charge. Personally, I have the 
highest pleasure in meeting with you on this 
auspicious occasion, and I extend to one and 
all my hearty congratulations that once more 
we are gathered together in convention under 
circumstances and environment which guaran- 
tee that the best interests of the association 
will be promoted and greatly enhanced thereby, 
and that we will return toour homes refreshed 
and stimulated by pleasant memories, and in- 
spired to still higher efforts and greater suc- 
cess in our calling by the light of the experi- 
ence, thought and fellowship of successful 
brethren working toa common end. 

Since the last meeting of this association 
the President of these United States has been 
taken away by the ruthless hand of an assas- 
sin. It has been truly said of Mr. McKinley 
that he was the most beloved of all our Presi- 
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dents while in oftice. His kindly disposition 
and sincerity of purpose attracted all men to 
him in such marked degree that through his 
example and intluence the last vestige of sec- 
tionalism has been happily removed from our 
common country. Great as was the loss in his 
taking off, it was not without some compensat- 
ing advantages. It has served to arouse and 
unite the whole civilized world inone common 
bond of sympathy and to teach us, as well as 
anarchy, that the foundations of our Govern- 
ment, being laid deep and lasting in the prin- 
ciples of liberty, right and justice, are not to 
be even momentarily shaken by an assault on 
the Chief Magistrate, however successful. By 
this unhappy event business was nowhere Seri- 
ously disturbed except by its voluntary cessa- 
tion for a short period, actuated by universal 
patriotism and sincere grief thata great and 
good man had been so cruelly and causelessly 
removed from the service of the country which 
he has loved so devotedly and served so faith- 
fully and so well. Peace to his ashes; and may 
the red hand of anarchy never be Seen in our 
midst again. 

At a session of the Executive Committee 
beld in the early spring, your President av- 
pointed a committee on standardizing of 
street railway equipment, know as the Stand- 
ardizing Committee. This committee, I am 
informed, has given the subject very careful 
thought and consideration, and at the proper 
time the result of their deliberations will be 
reported to you. In my judgment no more im- 
portant subject looking to permanent improve- 
ment in street railway conditions could en- 
gage your attention, and when the report 
comes in I trust it will receive tbe full meas- 
ure of discussion which the question deserves. 
While the views reported will be of great value 
in themselves, they will stand out in still bold- 
er relief in tbe light of a full and intelligent 
discussion. Iam so impressed with the im- 
portance of this problem that I beg to suggest 
the propriety of its continued study and in- 
vestigation through committee until substan- 
tial results are obtained. 

The past year has been one of peace and 
prosperity in the street railway business. No 
serious labor troubles bave occurred, no doubt 
due to tlie fact that a better understanding is 
constantly being brought about between em- 
ployers and the employed. Managers and men 
are everwhere being brought closely together, 
with the result that misunderstandings, often 
due to unauthorized acts of subordinates, are 
of much less frequent occurrence. Imaginary 
grievances are often more serious than real 
ones, and generally more dificult of settle- 
ment. 

'The standard of construction and equipment 
continues to grow more and more substantial 
and expensive, contributing measurably to the 
comfort of street railway patrons. The elec- 
tric street car of to-day isa palace on wheels 
compared with the horse coach of twenty-five 
years ago. The highest degree of comfort is 
being rapidly attained, and every day gives 
evidence that the well equipped street railway 
has passed beyond the stage of a mere neces- 
sity of convenience and is looked upon bya 
very large percentage of the community as a 
primary source of pleasure and enjoyment. 'l'he 
street railway manager is nothing more or less 
than a merchant, selling rides on a large scale. 
The profit on each ride is so small that money 
is to be made only by doing a large business. 
'This factevery competent manager fully real- 
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izes, and hence it is that he is ever willing to 
introduce improvements everywhere, even to 
the extent of discarding substantial and valu- 
able equipment whenever it can be seen that 
such action will bring anything like an ade- 
quate return in the way of increased patron- 
age. His unremitting endeavor is to induce 
people to patronize the cars and to that end is 
constantly providing for them attractions in 
the way of parks and amusements in great 
variety. Wherever public parks or places of 
amusement are to be found the efforts of the 
authorities in that direction are supplemented ` 
by the street railway manager, who supplies 
them with attractions and exhibitions which 
would otherwise be wanting. 

The time to be occupied by the delibera- 
tions of this association has been limited to 
three days, the whole of "Thursday, according 
to the progress made by the Executive Com- 
mittee, being set apart for the consideration of 
the exhibits made by the supply men. The 
action of the Executive Committee in thus 
empbasizing the importance of these exhibits 
I have no doubt will meet with your hearty 
approval ‘They contain all that is new and 
valuable to be known in the machinery and 
appliances pertaining to the business in which 
we are engaged. A careful and discriminat- 
ing study of them is almost an education in 
itself. They heve been brought from every- 
where, in many instances from great distances 
at large expense, and are displayedin a man- 
ner most attractive and instructive. Itis but 
right that this substantial recognition should 
be made of this exceedingly valuable feature 
of these conventions. ° 

I trust that the members of this association 
will take particular interest in the work of 
the Accountants’ Association which is assem- 
bled here in convention at this time. They 
are accomplishing much of value in their 
special department, and by the work they are 
doing are greatly facilitating the interchange 
of desirable information and promoting tbe 
safe and economical administration of the af- 
fairs of street railway companies. 

It gives me great pleasure to be able to state 
that the present condition of this association 
is the most healthy and prosperous in its his- 
tory. Duringthe past year its membership 
has greatly increased and its bank account is 
in a most satisfactory condition. No more 
convincing testimony could be given of the 
usefulness of the association and of the reason 
for its existence. 

The thanks of tbe association are due to the 
Secretary and the Executive Committee for 
the able and successful manner in which they 
have conducted its affairs during the past year. 

In closing, permit me to say that the honor 
which you have conferred upon me is most 
highly appreciated. 'To be the President of 
this association is an honor of which any man 
might well be proud, and I shall ever esteem 
the compliment paid me in my Selection to 
preside over your deliberations, as the bright- 
est jewel in the crown of whatever success I 
may have achieved as a street railway man. If 
my adininistration of the high office has been a 
success it has been due more to the kind and 
considerate support and co-operation of others 
thanto any merit of my own. I can bespeak 
for my successor no greater surety of success 
than to be accorded the same generous treat- 
ment. Gentlemen of the association, I thank 
you. 

President Ilolmes—The Report of the Ex- 
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ecutive Committee isin order. The report of 
this committee consists of the minutes of the 
meetings of the committee. 

On motion the report of the Executive Com- 
mittee was received and filed. 

President Holmes—We will now listen to 
the report of the Secretary and Treasurer. 

secretary Penington then read his report, 
which showed that on October 1, 1901, there 
was a balance of $10,128.68 on hand. 

Mr. Wyman—I move, Mr. President, tbat 
the report of the Secretary and Treasurer be 
accepted and spread upon the minutes, accom- 
panied with the congratulations of the dele- 
gates on the exceedingly good showing which 
appears. 'The motion was put and carried. 

The report of the Committee on ‘‘Memorials 
of Deceased Members" was presented, was 
adopted and made a part of the minutes of the 
meeting. 

secretary Penington announced tbat the 
Compressed Air Company of Rome, N. Y., in- 
vited the delegates to visit its works and 
inspect its plant for manufacturing compressed 
air motors; also that the Bethlehem Steel 
Company of South Bethlebem, Pa., invited 
the delegates to visit its plant on Saturday, 
special cars being provided for that purpose. 
Also that the badges of the association would 
be honored on all the street and elevated lines 
in New York, Brooklyn, Long Island City, 
Jersey City and Hoboken, as well as entitling 
the holders to the free service of the local and 
long distance telephones and the use of 
messengers of the American District Tele- 
graph Company, 

President Holmes—The papers by Mr. 
Robert McCulloch, of Chicago, on Street 
Railways: A Review of the Past and a Fore- 
cast of the Future;"' by Charles S. Sergeant, 
of Boston, Ou the Public, the Operator and 
the Company;’’ and by Mr. George W. Baum- 
hoff, of St. Louis, on The American Street 
Railway Association; the Purposes of its Or- 
ganization and the Benefits Accruing to inves- 
tori in, and Operators of Street Railway 
Properties by Membership Therein,” being 
printed, and having been distributed to 
the members, will not be read; the papers do 
notseem to admit of very much discussion, 
but if any member desires to discuss them we 
would be pleased to hear from them. 

Secretary Penington then read a letter from 
Captain McCulloch regretting his inability to 
be present at the meeting for the reason that 
nearly all his heads of department had left 
Chicago to attend the convention. 

President Holmes—The paper by Mr. Ira A. 
MeCormack, general manager of tbe Cleveland 
Electric Railway Company, on the “Relations 
of Interurban and City Railways,“ will now be 
considered. I will ask Mr. McCormack to make 
a brief statement of the contents of his paper. 

Mr. McCormack—I did not expect to be 
called upon to makeany remarks, as I supposed 
the paper would speak for itself. There is, 
bowever, one thing I would speak of in connec- 
tion with the paper and that is in getting in- 
formation from different companies in relation 
to traffic agreements I find that a great many 
general managers are reluctant to give any 
such information. As stated in the paper, one 
Street railway operator put it in this way: 
'* We had hard work arriving at an agreement 
and we do not propose to educate our competi- 
tors.“ Another railway man whom we asked 
for information about agreements between 
interurban roads and city roads stated that he 
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did not haveany agreements; that he proposed 
to run all the roads radiating from his city as 
part of hissystem. In writing this paper it 
was a surprise to me to find that it is in the 
Western cities that the traffic agreements are 
made between interurban roads and city roads, 
and that very few of these agreements are 
made among the street railways in the East. 
The absence of these agreements in the East 
may be accounted for probably on the principle 
of the general manager who said thatif there 
were any roads to be run into the suburban 
districts they proposed to build them and 
operate them. 

I have received a letter from the Columbus 
Railway Company which says: We note in 
your paper on the relations of interurhan 
roads with city roads a paragraph where- 
in you state that an agreement has been 
recently made between an interurban road and 
this company, whereby the interurban road is 
to stand the expense of installing the third 
rail to accommodate the standard gauge to our 
broad gauge. While the franchise granted to 
this company permits such an agreement 
under certain conditions, yet no such steps 
have been taken or agreement made, but it is 
doubtful as to whether such an arrangement 
would at any time be made." It appears that 
my paper should have stated that the right to 
make Such an agreement was provided in the 
franchise, but that no such agreement had been 
made. 

In the paper it is stated that the price of 
coal in Denver would probably make it neces- 
sary to receive a greater rate of compensation 
than in some other cities, some Eastern cities 
for instance, where coal was not so dear. Since 
writing the paper I have beeninformed that 
coal is just as cheap in Denver as in some other 
cities, and I would recommend that San Fran- 
cisco be substituted for Denver. 

A discussion of the paper ensued which was 
participated in by Messrs. Lang, Crosby, Gray 
Myers, Nicholls, McCormack and Davidson. 

The meeting then adjourned until 2:30 P. M. 
WEDNESDAY, OCT. 9—AFTERNOON SESSION. 

The discussion of Mr. McCormack’s paper 
was continued, Messrs. Roberts, Crosby, 
Mason, Hopkins, Connette, Parker and others 
taking part. 

President Holmes—In view of the fact that 
quite a number of papers are to be brought be- 
fore this convention, if we do not take up an- 
other one very soon I am afraid Mr. Vreeland 
will have us with hlm for a considerable time. 
I think we had better close the discussion and 
take up Mr. Chamberlain’s paper, and I will 
ask Mr. Chamberlain to come up on the plat- 
form and we will give him five minutes to 
point out the essential features of his paper. 
I take pleasure in introducing to you Mr. 
Eugene Chamberlain, of Brooklyn, who has 
prepared a paper on the street car best adapted 
for city use. 

Mr. Chamberlain then read his paper, which 
was discussed by Messrs. Begys, Sergeant, 
Fuller, Wason, and Davidson. 

President IIolmes— We will now take up a 
paper by Mr. M. S. Hopkins, of Columbus, O., 
entitled ‘Alternating and Direct Current 
Transmission on City Lines.” 

Mr. Hopkins—In preparing this paper I 
bave had principally in mind the conditions 
which have been confronting me at Colum- 
bus, namely, as to whether I would put up ad- 
ditional copper to supply the needed current 
for outlying districts or put in an alternating 
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current system with the sub-stations located 
out near the extreme portions of the city. 

The one question with me has been the ad- 
visability of having the two kinds of current 
in the power house, that is, having one unit 
of direct, the next unit of alternating; and as 
to whether the maximum capacity of a sta- 
tion could be made available at all times with 
an arrangement of tbat kind. 

In order to get at just what our losses were 
in the feeder system, I had a wattmeter in- 
stalled in the outlying districts, one a watt- 
meter at the car station and one where the 
feeder taps on to the trolley wire and run for 
a period of time. The difference between the 
readings of these two wattmeters being the 
actual loss in kilowatt hours during the trans- 
mission of the current. On the East Long 
street section it ran 23 per cent., covering a 
period of two weeks averaging 18 hours per 
day. On East Oak street it ran 31.2 per 
cent.; on the East Main street section 27.4; on 
the South High street section 27.8 and on the 
North High street section (the lower side) 25 
per cent. 

During the period of extremely heavy travel 
these losses ran up as high as 50 per cent. or 
over and our transportation department has 
been severely bampered for some time owing to 
lack of sufficient voltage to maintain schedules 
during heavy loads. 

It has been with exceeding interest that I 
have noted the development in polyphase 
alternating current apparatus and several re- 
liable methods of installing and handling high 
voltage circuits of large power; and it would 
seem to me now as if this apparatus has 
reached its age of development where it would 
warrant companies in making further addi- 
tions to their power stations with an alternat- 
ing current apparatus and locating the rotary 
Bub-stations at convenient points over the line. 
They can do this and receive for redistributing 
copper to be supplied by rotary sub-stations 
and they will receive a graded change, quite a 
decided change on the cost of sub-station 
apparatus. 

In our particular case of rotary sut-stations 
for supplying the outlying districts, we sup- 
plied 153,000 pounds of copper, which would 
have a market value of about $27,000. The 
high potential copper to take the place of this 
low potential copper would amount to approxi- 
mately $10,000, which would leave about $17,000 
to be credited to the sub-station, because the 
plan which I have attempted to outline should 
keep the loss well within 15 per cent. between 
the main station and sub-station bus-bars, even 
during periods of heavy travel, which would 
result in a saving of $3,804 in the yearly trans- 
mission of average load from station to sub- 
Station bus-bar. In this case, owing to the 
location of sub stations and interconnecting of 
direct current feeders, the loss will not exceed 
the loss now existing from the points where 
direct current feeders now tap and where the 
wattmeter readings were taken to the car, 
hence we have $3,804 as the net saving in cost 
of power due to high tension transmission, 
being equivalent to about 12 per cent on the 
cost of the investment in the sub-station, 
which would seem profitable, not considering 
the great advantage in having good voltage at 
the end of the lines, enabling them to main- 
tain schedule speed of cars at all times. 

President Holmes—I am going to ask Mr. 
Crosby to open the discussion. 

Mr. Crosby—Mr. President, it has been im- 
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possible during the few minutes the pamphlet 
has been in my hands to note whether the 
distances involved are stated in this paper or 
not. Inorder that any general rule might be 
worked out, this should be detailed; I think 
the elements involved would necessarily have 
to be known. In other words, where a city is 
a very compact one, it will rarely arise that 
you will need the alternating current. It 
would have been, I think, helpful if the 
author had, after stating his case, carefully 
given an indication of what distances would 
suggest the proper useof thealternating cur- 
rent. It would be an exceedingly ditticult dis- 
cussion to carry onin this sort of a convention. 
It is perhaps too technical forany propertreat- 
ment here and would requirea careful exam- 
ination. I think it therefore almost impos- 
Bible to add anything of interest. 

In a city of the general size of Utica the use 
of alternating current for railway service did 
notat all seem desirable until the question 
came up of suburban roads, which roads in one 
case were 16 miles, in another case 12 miles, 
and in another case 11 miles from the center 
of the city, and when those cases arose it did 
seem to be the fact that the alternating cur- 
rent should be used for transmission on those 
outside llnes; in the meantime keeping all the 
inside business within the direct service. 1 
think that this paper may throw some light 
on the subject. 

Mr. Hopkins—I might say, Mr. President, in 
regard to one part of this paper, it would seem 
desirable to use this voltage on transmission 
lines consisting of three No. 4 B. & S. feeders 
from the Spring street power station to Milo, 
& distance of two miles, that that sub-station 
was to take the place of asteam station. We 
have two steam power plants which we oper- 
ate most of the time. Our idea was to locate 
one rotary a distance of two miles, to take the 
place of the present steam station. 

President Holmes—Is there any one that 
cares to discuss tbis subject? If not, we will 
close the discussion of the papers for the day. 
I willannounce the nominating committee to 
select the place for the next convention, also 
toselect an executive committee for the en- 
suing year. 

The following gentlemen have been selected 
to act as your nominating committee: Charles 
S. Sergeant, Boston, chairman; Albion E. Lang, 
Toledo; Frank L. Fuller, Wilkes-Barre, Pa.; 
H. M. Sloan, Chicago; W. W. Wheatly. New 
York. 

It is now in order for any who are pres- 
ent to extend to this association an invitation 
tovisit their city the coming year. It has 
been customary at our former conventions to 
have tbose who care to invite us to be their 
guests for the coming year to do so and have 
it go before the nominating committee. If 
there are any such here this afternoon, we 
shall be glad to hear from them. 

To-morrow we set apart to inspect the ex- 
hibits. There will be no meeting in this hall 
until Friday morning. In view of the fact that 
we have a large amount of untinished business. 
I think it would be well to begin our meeting 
promptly Friday morning at 9:30, and as there 
is no further business we will adjourn until 
Friday morning at 9:30. 


FRIDAY, OCT. 11—MonRNING SESSION, 
President Holmes called the meeting to order 
10.30 o’clock. 
The Secretary read a telegram from W. C. 
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Ely regretting his inability to be present at 
the convention. 

President Holmes-- The first business this 
morning is the reading of Mr. Connette's paper 
on “The Best Manner and Mode of Conduct- 
ing the Return Circuit to the Power House." 

Messrs. Roberts. Harrington and Myers dis- 
cussed the paper. 

President Holmes—We will now take up the 
paper on The Values of Storage Batteries as 
Auxiliaries to Power Plants," by Mr. W. E. 
llarrington of Camden, N. J. 

After Mr. Harrington presented the paper 
the President asked Colonel Heft of New 
Haven if he could enlighten the members on 
the subject. - 

Col. Heft —I am sorry to say that my experi- 
ence with storage batteries has not been very 
satisfactory, judging fromthe commercial side 
ofit. Wehave eight installations and they 
have been very expensive to maintain, and un- 
til the makersof storage batteries can develop 
a storage battery of more satisfactory type 
than those whicb they are producing at the 
present date I would not recommend installing 
any more storage batteries. 

several of the members discussed tlie paper 
thoroughly, and President Holmes informed 
the author that the association appreciated 
his work in preparing the paper insuch a scien- 
titic way. 

President Holmes—We will now hear the re- 
port of the Committee on Standardizing. 

Mr. Graham read the report and informed 
the members tbat the committee had collected 
alot of data and material which would be 
turned over to a new committee. 

It was resolved that the report of the com- 
mittee be received and spread upon the min- 
utes; that the thanks of the convention be ex- 
tended to the committee, and tbat the Ex- 
ecutive Committee choose another committee 
for the ensuing year. 

The convention then adjourned until 2 P.M. 


FRIDAY—-AFTERNOON SESSION. 


President Holmes called the meeting to 
order at 2:45 oclock, and said the first paper to 
he considered was entitled “The Modern 
lower House, Including the Use of Cooling 
Towers for Condensing Purposes,"' by Mr. J. 
H. Vail of Philadelphia. 

The paper was discussed by Messrs. Crosby, 
Heft, Harrington, Sloan and Uhlenhaut, 

President Ilolmes—We will now have Mr. 
William Pestell’s paper on The Adoption of 
Electric Signals on Suburban and Interurban 
Railways of Single or Double Track and Their 
Economy of Operation.” 

[Mr. Pestell’s paper is printed in full in this 
week's issue of ELECTRICITY. —ED.] 

Messrs. Vreeland, Wheatly, McCulloch, 
Fuller, Crosby, Wason, Baker, Sergeant and 
Powers participated in the discussion. 

President Holmes called for the report of 
the Nominating Committee. The committee 
recommended as nominees for officers of the 
association the following names: 

President- II. H. Vreeland, New York. 

First Vice-President—C. W. Wason, Cleve- 
land. 

Second V ice-President— E. C. Foster, Boston. 

Third Vice-President—lI. H. Sloan, Chicago. 

Secretary and Treasurer -T. C. Penington, 
Chicago. 

Members of the Executive Committee— 
Walton II. Holmes, Kansas City; John A. Rigg, 
Reading, Pa.; D. B. Dyer, Augusta, Ga.; T. J. 
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Nicholl, Rochester, N. Y., and G. W. Dicken- 
son, Seattle, Wash. 

On motion of Colonel Heft the Secretary cast 
one vote forthe nominations as read. 

The Nominating Committee’s recommenda. 
tion to accept the Everett-Moore Syndicate 
invitation to hold the next convention in De- 
triot, Mich., was unanimously adopted. 

The association then passed a vote of thanks 
to President Holmes for the able and impartial 
manner in which he presided over the deliber- 
ations, and also to the various companies who 
had extended favors to the members. 

The question of securing an increase in the 
rate per mile for handling the mails of the 
Government was referred to the Executive 
Committee for future action. 

The convention then adjourned to reconvene 
at 7:30 0'clock at Sherry's when the installation 
of otticsr3s occurred - closing the work of the 
twentieth annual meeting. 
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THE ADOPTION OF ELECTRIC SIGNALS 
ON SUBURBAN AND INTERURBAN 
RAILWAYS OF SINGLE OR 
DOUBLE TRACK AND THEIR 
ECONOMY OF OPERA- 

TION.* 


BY WILLIAM PESTELL. 


The subject of signals for electric railways 
is of the greatest importance and is receiving, 
very deservedly, a great deal of attention 
among practical railroad men, in all sections 
of the country, at the present time. 

The necessity of some system of signaling 
becomes more pronounced as the weigbt and 
size of cars increase the volume of tratic and 
the speed at which our cars are run is in- 
creased. 

The delays and inconveniences arising from 
theoperation of suburban and interurban roads 
without a properly designed signal system 
adapted for the service are only too apparent, 
and become more pronounced as we examine 
into and get into closer touch with the various 
signal systems that are to-day being tried in 
the various sections of the country. Whatever 
signals have been introduced for street railway 
work, even though their operation has not been 
perfectly satisfactory, they have illustrated 
the fact that delays can be reduced and a 
schedule. maintained in a more satisfactory 
manner. 

Signaling as applied to steam railroads for 
some years has been in satisfactory and general 
use, and has been brought to a high state of 
perfection and efficiency. Apparatus such as 
applies to steam roads would be practically of 
no use in street car service, as the conditions 
governing the operation are so entirely differ- 
ent. 

The use of signals onsteam railroads is most- 
ly for double track lines, and is principally for 
keeping a proper difference between trains go- 
ing in the same direction. 

At the present time it seems doubtful If this 
class of signals would be required on street 
railways, but if the necessity should arise, 
some form of Signal now in general use on 
steam railroads could be adapted to the pur- 
pose. 

On steam railroads where temporary increase 
in traffic demands a greater carrying capacity 
more cars are added to the train, the train 
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still being maintained as a unit, so far as its 
effect on the signal system is concerned. On 
Street railway service the conditions are nat 
usually such that this can be conveniently ac- 
complished, and it is necessary to send out 
several cars, each detached from the other, 
and all working to maintain the same schedule. 
AS these cars cannot ordinarily keep in suf- 
ficiently close touch with each other to indi- 
cate their location, it complicates the work to 
be done, by a signal system, to properly take 
care of their operation. Itis not always safe 
to depend upon the crew of one car, notifylng 
the crew of another carata passing point of 
cars that are due to follow, to pass at the 
same point. Different roads use various means 
to obtain this end, even when no signal sys- 
sem isin use. Some by attaching signs to the 
dasher of the car, indicating that another car 
13 to follow; these the crew on the car waiting 
at the turnout are supposed to observe, and 
are not to leave until the last car, whicb 
should have no sign on the dasher, bas passed. 
On steam railroads, stopping places where 
passengers are to be taken on or let off, are 
practically a constant factor, and are compara- 
tively long distances apart. This bas the effect 
of allowing trains to keep to their schedule 
more easily, and obviates the necessity of fre- 
quent orders from train dispatchers. 

In cases of necessity of change of orders to a 
train crew on a steam rallroad the telegraph 
is almost universally used. 'The presence of 
employes at every stopping place along the 
line renders this easy of accomplishment with 
out the loss of valuable time or chance of cost- 
ly mistakes. 

The telephone is rapidly being introduced 
along the lines of street railways for this pur- 
pose, but the street railway companies are at a 
disadvantage in the useof the telephone, in 
not having men permanently located at fre- 
quent points along the line of the road, and 
having to depend on the car crews for one end 
of their dispatcher system, much valuable 
time is lost in receiving and imparting the 
necessary information. 

Another defect of the telephone system for 
dispatcher work on street railways is the in- 
ability to reach car crews at the time required 
and the likelihood of several crews trying to 
use the 'phone on different points of the line 
at the same time. 

It is not intended to convey the idea that 
the telephone is not desirable as an aid in 
operating street railway systems, but that the 
telephone of itself for general use is not to be 
wholly relied upon. 

In connection with a reliable signal system 
it should be of inestimable value, as the use 
for dispatcher work would be reduced to a 
mioimum, and with proper rules, intelligently 
followed, practically all conditions could be 
provided for, giving the single track road its 
maximum efficiency and putting it more 
nearly on the basis of a double track road. 

Where the necessity of a signal system on 
electric roads seems to be generally indicated is 
on single track roads, both for suburban and 
interurban service, city service usually requir- 
ing special applications to cover local condi- 
tions. 

The object of a signal system for such pur- 
pose would be to indicate a safe passing point 
for cars going in opposite directions, giving 
' single track roads with fairly frequent passing 
points more nearly the same operating condi- 
tions as those of double track roads, thus 
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avoiding delays and maintaining the sched” 


ule. 

The experience of steam railroads in the use 
of signals, their reliability and the confidence 
now placed in them makes it reasonable to 
suppose that equally good apparatus would be 
developed on the vast mileage of electric rail- 
ways represented by this association. 

Different signals for day and night use (a8 
disks or semaphores by day and different 
colored lights at night) seem to be thoroughly 
established for any class of signal work, as re- 
gardless of the purpose for which a signal is 
set it should always be easily discernible. 

All signals will add certain elements of 
danger due to chances of failure inberent in 
every piece of mechanism. Itis therefore im- 
portant to select a signal with the chances of 
failure so slight that only the added safety re- 
sulting from its use need be considered. The 
use of block signals on steam roads has reduced 
the liability of rear end collisions, and yet 
were the signals of such construction as to be 
unreliable the danger would be greater with 
than without the signals. 

In tbis connection it would be well to note 
tbe care bestowed by steam roads on their sig- 
nals. They employ trained mechanics, whose 
duty it is to see that all signals are properly 
inspected and maintained. Anelectric road 
usually puts its signal under the care of a line. 
man, or some other man who may know but 
little of either their principie or mechanical 
construction. It is natural to suppose that as 
the use of signals increases more care will be 
bestowed upon their inspection and main- 
tenance. 

The tirst and most essential element to be 
considered in connection witb any s' gnal sys- 
tem is tbat of safety, and no signal should be 
considered unless its reliability can be demon- 
strated to such an extent that it adds to the 
safety of operation of the road. 

A mong the various ty pes of signalsin use we 
find those depending wholly on incandescent 
lamps, those depending wholly on semaphores 
or disks illuminated at night, and those de- 
pending on disks or semaphores by day and 
upon colored lights at night for their visual 
indication. 

Another type of signal is tbat which leaves 
the trolley wire dead on the entering side of 
turnout ahead and leaving side of turnout be. 
hind, thus preventing a car, from either end of 
the block, entering until block is clear. 

Again we find various devices in use for 
operating the above types of signals. First, the 
manually operated switch, which bas been in 
use for perbaps the longest time and is gener- 
ally conceded a failure, owing to the fact that 
the men cannot be relled upon for its proper 
operation. Second, we have the rail contact 
devices, which have been very little used, and 
80 far as I can learn are not generally exploited. 
Third, we have switches operated automati- 
cally by the passing of the trolley, which are 
coming into more general use as the state of 
the signal art progresses. 

These may be divided again into several 
classes. One in which a contact is simply made 
by the wheel sliding upon a contact surface 
normally insulated from the trolley wire. An- 
other, operating a switch mechanism by the 
passing of the trolley, making various connec- 
tions, selected according to the direction the 
trolley passes under the switch. Still another 
in which the mechanical work of the signal is 
partly done by the trolley in passing under the 
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Switch. Each of these types of signals and 
switches in service may have a particular value 
for the location to be protected; it would be 
unwise at this time to make any recommenda- 
tion covering general conditions. The follow- 
ing is a copy of resolutions drawn up by a 
committee appointed by the Massachusetts 
Street Railway Association, on which the 
writer had the privilege to serve: 

The committee appointed by the Massa- 
chusetts Street Railway Association on the 
“Recommendation of Electric Signals for 
Street Railway Service” would make the fol- 
lowing recommendations: 

That a telephone system in conjunction with 
a proper block system is necessary fora safely 
and satisfactorily operated suburban single 
track road. 

That it is impossible to make any recommen- 
dations to cover the needs of general city 
traffic, the necessities of the same being large- 
ly determined by conditions entirely local. 

That the telephone system should be owned 
and operated by the railway company. 

That a system of selective signals should be 
used in connection with the telephone system, 
to call outside telephonc stations. 

The block signal system should be entirely 
automatic, should contain a minimum number 
of parts: should contain some other means of 
visual signal besides incandescent lamps, 
should not depend upon incandescent lamps 
for continuity of circuits; shculd set as far as 
danger end at first and be locked at danger be- 
fore it is possible to operate cautionary signal 
at near end; should not burn out under ordi- 
nary conditions of contact with live parts of 
trolley system. Should be normally at danger 
and cannot be set at safety unless all parts are 
in normal working condition; that signal, after 
being set at danger cannot return to safety 
unless all cars that have gone onto block have 
gone off again; should be capable of working 
satisfactorily from 200 to 600 volts, and should 
be of the best possible construction, mechani- 
cally and electrically. 

The following is a copy of blank sent out to 
various street railways throughout the country 
to enable the writer to get a fair idea of the 
extent of the use of signals for street railway 
work, a general idea of the defects existing, 
the economies produced, and the apparent de- 
mand for a signal of any kind: 

Have you signals in use ? 

How long ? 

What kind and make ? 

On Single or duuble track ? 

Suburban or interurban ? 

Are they satisfactory ? 

Are they reliable ? 

What particular trouble bave you had with 
them ? 

Do they affect the economy of operation ? 

How ? 

Are they affected by lightning ? 

In what respect is the signal in use on your 
road lacking ? ` 

Do you desire signals on your road ? 

For what purpose ? 

Would they affect the economy of operation? 

How ? 

What particular requirements are necessary 
in a signal for your service ? 

The general idea prevalent seemed to be that 
signals were not required for double track 
work, but were required for signal track work, 
producing economy where in use, by dispens- 
ing with flagmen in some places and as some 
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have stated “by indicating the position of 
cars and thereby enabling the schedule to be 
better maintained under extraordinary condi- 
tions." The principal defects noted were the 
fact that signals were not absolutely reliable 
and were generally affected by lightning. Also 
their lack of ability to indicate more than one 
car on a block at a time, that is, the first car 
passing off the block sets the signal to normal 
condition giving no indication of any other 
cars that might be on the block. 

It has not been the purpose of the writer to 
gointo the details of the different devices 
gotten out for use as signals for street railway 
work, or to criticize or recommend any partic- 
ular type or make. A number of signals of 
various ty pes are now on the market, and while 
from the standpoint of the writer they are all 
in more orless experimental state, they are 
deserving of every encouragement, for until 
the various conditions of ourservice have been 
thoroughly brought out and enlarged upon, by 
both the operators and signal engineers, no 
sutisfactory device can be produced. 

The street railways generally manifest a 
great deal of interest in the question of signals, 
and I would therefore recommend to your 
association tbat, owing to the present apparent 
experimental condition, this matter be further 
followed up anda report be submitted to the 
next meeting of the association. I regret that 
the press of business since my acceptance of 
the honor of writing this paper bas been such 
that I have been unable to devote the time 
necessary to obtain and properly work up the 
data fora paper dealing with such an impor- 
tant subject. 

— pe 


MISCELLANEOUS NOTES OF INTEREST 
TO CENTRAL STATION MEN.—)X. 


BY W. H. WAKEMAN. 


Irresponsible engine builders resort to vari- 
ous devices to cover up blunders, and 80 get 
their pay for worthless work. One of the 
worst cases of this kind that I ever knew of 
was the fly wheel of an engine which wobbled 
badly. Asit would spoil the rim to turn it 
true, the builder proceeded to saw one of the 
. arms partially off, near the hub, and then drove 
a wedge into the slot thus made. This sprung 
tbe rim nearly into place, so that it wobbled 
but verylittle. Paint and varnish partially 
concealed the defect so that the engine was 
sold and paid for. 

If the speed of this wheel is increased to the 
limit for a sound wheel, it will failand uoless 
the broken parts are carefully examined the 
. wreck will be voted another mysterious dis- 
pensation of Providence. In another case the 
cylinder of an engine proved to be defective 
when bored out, and the builder proceeded to 
chip out the porous part and fill it with babbitt 
metal. This was bad enough, but inasmuch as 
it did not introduce an element of danger to 
life, it does not deserve the same condemna- 
tion that the dangerous fly wheel merits, but 
an honest man would not allow either defect 
to be covered up until he received pay for the 
engine. choosing to throw out the defective 
parts and substitute better ones. 

Some engine builders find it almost impos- 
sible to design valves for theirengines without 
using several small parts, which require care- 
ful adjustment, wear rapidly, break on every 
convenient occasion and drop into the steam 
ports, causing some part of the gear to be bent 
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or broken. Someof these extra fixtures are 
necessary for the kind of valve used, but others 
are not needed, which is demonstrated by 
some intelligent engineer who proceeds to re- 
move and tbrow them into the scrapbeap. 
Every valve for a steam engine should be made 
as plain and simple as possible in order to prove 
durable and satisfactory. 

When a cast iron weight is put on the lever 
of a back pressure valve it looks harmless, but 
in many cases the leverage is great enough to 
increase the total back pressure on the piston 
until 1t seriously interferes with theoperation 
of the engine on account of the great increase 
inload. Suppose that enough weight is added 
to increase the back pressure 4 pounds on a 20 
inch engine. 'Thearea of piston is 314 square 
inches, making the total back pressure 1,256 
pounds, which is quite a load in itself, and in 
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the manager expected that the fuel bill for 
tbe following month, would be lower as less 
power was used, but it was not. 

There are several ways to explain this, but it 
was probably due to the fact that an auto- 
matic engine was used and the full load on it 
was not enough to be economical. When it 
was made less the cut off became shorter, 
hence the cylinder condensation increased 
enough to balance the decrease in load. As 
the resistance decreased the fuel burned would 
be less, provided everything else was equal, 
but it was not, because the cylinder condensa- 
tion increased. 

The boiler in a certain small plant was taken 
out and replaced by a larger one, but no change 
was made in the stack. 

The draft was none too strong before the 
change was made, but it was weaker after- 


Fig. 1.—PAN-AMERICAN EXPOSITION EXHIBITS. 
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some. cases at least is entirely unnecestary. 

A sole object in adding a condenser to a 
Steam engine, is to reduce the back pressure, 
consequently it reduces the total load on the 
engine, therefore the cost of fuel is less as a 
natural consequence. The statement is fre- 
quently made to the effect that when a con- 
denser is added it makes the engine develop 
more power, which certainly is a poor way of 
stating the case to say the least, asit is not 
logical. 

The greater the resistance encountered by 
the piston, the more fuel is required, every- 
thing else being equal, and it follows as a mat- 
ter of course that when the resistance is de- 
creased the fuel burned is less. The total 
load on the piston may be considered under 
three heads, namely, the force required to 
turn the crank, the back pressure indicated 
by the gauge and the resistance of the atmos- 
phere. If the latter is reduced the total load 
j8 less. 

What appears like a contradiction of the 
foregoing is found in the following incident. 
One of the tenants in a certain factory moved 
out, and as the rooms were not rented again 


ward, as the new grate was larger tban the 
old one, hence the air came up through it more 
slowly, for the old stack would bandle no more 
than it did before. The grate surface was re- 
duced by laying bricks along the side and 
across the rear next to the bridge-wall, and 
this was a great improvement, as fuel could 
be burned at the same rate per square foot 
that it was under the old boiler. 

Where the temperature of the gases as they 
escape to the chimney is high, it represents a 
loss in fuel, because more of this heat should 
enter the water and produce steam, but we 
cannot be sure that a low temperature of these 
gases represents the best possible practice, un- 
less we know what causes the low tempera- 
ture. 

If the heating and the grate surfaces are 
correctly proportioned so much of the heat 
will be absorbed by the water in the boiler that 
there will not be much left to go up chimney. 
If on the other hand cold air leaks in through 
numerous holes in the brick setting it will re- 
duce the temperature of thegases without im- 
proving the unsatisfactory results shown by a 
high chimney temperature. 
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With locomotive, vertical and other inter- 
nally fired boilers this fault is eliminated, but 
if the draft is strong and the fire thin so that 
holes frequently appear in the fire, thecold air 
will be drawn up through them and thus re- 
duce the temperature without improving the 
economy. As a rule the engineer in charge of 
a plant finds that certain important things 
cannot be changed at will, although he knows 
that better results would be secured if he 
could make changes in accordance with know- 
ledge gained by experience In that place, but 
he can make minor cbanges at pleasure. For 
illustration, he cannot throw out his battery 
of tubular bollers and put in the locomotive 
type, but he can do away with holes in the 
brick setting which admit air where it is not 
wanted. If he has locomotive boilers, he can- 
not enlarge the grate surface, but he can 
make it smaller. 

If either of these boilers are fitted with 
domes he cannot very well have them removed, 
especially if large holes have been cut in the 
shells under them, but he can make good use 
of non-conducting pipe covering to prevent 
radiation of heat. If he bas 5inch flues in his 
boilers, but prefers 3 inch tubes, he cannot 
make the desired change, but he can keep the 
flues free from an excessive amount of soot 
and fine ashes, 


All of this shows us that an engineer who is 


determined to make the best record possible 
with the tools furnished him, will secure bet- 
ter results than one who isso thoroughly im- 
bued with the idea that he could design a bet- 
ter plant, that he fails to make the best use of 
the machinery that is in his charge. 

Black smoke pours out of some chimneys in 
this vicinity, while others are almost entirely 
free from it, and as the prevention of smoke is 
desirable on account of cleanliness and 
economy, a few suggestions along this line will 
be of interest, although it does not necessarily 
follow that suppressing the smoke nuisance 
always results in economy of fuel. If flames 
from coal in tbe furnace are brought into 
direct contact with the boiler, smoke i8 sure 
to result, therefore some means must be pro- 
vided for completing combustion before the 
shell or the crown sheet is reacbed. The 
surest way to do this is to provide an extra 
furnace for distilling gas from the bitumin- 
ous coal, which is then burned under the 
boilers. As it is impossible to produce smoke 
by burning gas in this way, the shell and 
tubes are not quickly covered with soot, which 
prevents heat from passing readily to the 
water, and this alone makesa saving worthy 
of consideration. 

This extra furnace, which is called a gas pro- 
ducer, consists of a fire-bed several feet deep, 
operating under forced draft, which does not 
cause coal to be burned in the ordinary way, 
because there is not air enough admitted to 
accomplish this, but the volatile matter 
passes off from the top in the form of gas, 
while the coke which is thus formed slowly 
burns downward. Such a furnace occupies a 
considerable space, but is not very costly, 
therefore it may be considered a paying invest- 
ment. 

A due consideration of the foregoing shows 
that if only an ordinary furnace is supplied, it 
should be deep enough to allow combustion to 
take place before the flame touches the com- 
paratively cool metal of the boiler, and this 
calls for at least 30 inches between grate and 
crown sheet. 
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It also shows that if coal is fired in front, 
causing the gases to pass over the burning coal 
already in the furnace, there will be a greater 
probability of complete combustion than if it 
is thrown in large quantities into the back 
part of the furnace. 

A soft coal fire should be at least 8 inches 
thick, but the coal should be supplied in small 
quantities, and if no provision has been made 
for admitting air to the top of the fire, the 
fireman may leave the furnace door open for a 
few minutes after firing. 

In this connection I wish to call attention to 
the fact that forced draft does not necessarily 
mean that a large quantity of air is forced 
into the furnace, for while the quantity re- 
quired may not be large, it may be necessary to 
force it in by a steam jet ora fan, in order to 
get it where it is needed. 

Re 


SOME PAN-AMERICAN EXHIBITS. 


BY FRANK C, PERKINS 


The success of the Pan-American is assured, 
not only from the artistic point of view as well 
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FIG. 2.—PAN AMERICAN EXPOSITION EXHIBITS. 


central switchboard of the Exposition is in 
active operation continuously as a part of tle 
exhibit, the board being of the light sys- 
tem type." It is a neat cabinet construction, 
and is continually attracting attention and in- 
telligent inquiries, which are always cour- 
teously answered by Mr. Frank N. Barhydt, 
the company’s representative in charge. 

In connection with this central exchange 
are exhibited a twenty-cell 40. volt storage bat- 
tery with a motor-generator set, and a taste- 
ful single-panel marble switchboard for oper- 
ating the same. : 

The exhibit includes two large multiple dis- 
tributing boards of the light system" 
varlety, one of 3,600 line capacity, and the 
other of 9,600 line capacity; a hundred line 
“drop system" board, and a combination 
“light” and “drop” system cabinet of 100 
line capacity. 

Two revolving eight panel show boards, dis- 
playing this company's wall 'phones of many 
varieties and designs, are seen, including its 
intercommunicating type. The exhibit also 
includes several specimens of telephone booths 


Stromberg-Carlson Telephone Exhibit fa foreground. Wi'helm Telephone Mfg. Company's Exhibit and the 
American Electric Telephone Company's Sign in backround. 


as from the electrical standpoint, but also 
financially. The electrical effects are acknowl- 
edged to be superior to anything heretofore 
attempted in electrical decoration for build- 
ings, while the exhibits, though not as large, 
are of a very high order and of great interest. 

Occupying a position near the front en- 
trance to the Electricity Building is a very 
complete exhibit by the Stromberg-Carlson 
Telephone Manufacturing Company of its 
* Central Energy System for Telephone Ex- 
changes." This exhibit is seen in the fore- 
ground in illustrations, Figs. land 2, while in 
the background of the former may be noted 
the pavilion of the Kellogg exhibit, and in 
the background of the latter the exhibit of 
the Wilhelm Telephone Manufacturing Com- 
pany, and the illuminated sign of the Ameri- 
can Electric Telephone Company. 

The Stromberg-Carlson system is installed 
throughout the grounds and buildings and the 


and desk cabinet 'phones, lightning arresters, 
anda large line of telephone sundries. Com- 
fortable settees and chairs are provided, and 
numerous electric fans in constant operation 
add to the comfort of visitors, and all readers 
of ELECTRICITY are invited when visiting the 
Exposition to the exhibit of the Stromberg- 
Carlson Telephone Manufacturing Company. 


— f — oa — 
The International Navigation Congress. 


The next International Navigation Congress 
will be held at Dusseldorf, Germany, June 29 
to July 6, 1902. Information regarding it has 
been received at the State Department at 
Washington from Richard Guenther, the 
United States Consul General at Frankfort-on- 
the-Main. There will be two sections, one for 
inland, the other for ocean navigation. In 
the former the following will be discussed: 
Hoisting machinery, coal transportation on 
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canals, dams, mechanical starting of vessels, 
the utilization of water power of locks for 
generating electricity. In the section for 
ocean transportation discussion will touch on 
the use of lighter ships on the seas, the con- 
struction and maintenance of dry and repair 
docks, and the construction and cost of dredg- 
ing machinery. 
————— wb - — 
Street Railway Accountants’ Association. 


The fifth annual convention of the Street 
Railway Accouutants’ Association was held 
conjointly with that of the American Street 
Railway Association. An interesting pro- 
gramme was carried out and the following of- 
ficers were elected: President, H. C. Mackay 
of Milwaukee, Wis.; first vice-president, C. L. 
Stiogley of Philadelphia; second vice-president, 
W. B. Longyear of Brooklyn: third vice-presi- 
dent, S. C. Cooper of Cincinnati; secretary, 
W. B. Brockway of New Orleans; executive 
committee: W. F. Ham of Washington, F. R. 
Henry of St. Louis, Irwin Fullerton of Detroit 
and D. D. Bartlett of Boston. 


— ——— 


Exports of Electrical Material from New 
York. 

The following are the exports of electrical 
materia], from the port of New York, for the 
week ended October 9: 

Alexandria, 5 cases, $120; Antwerp, 18 cases, 
$689; Argentine Republic, 38 cases, $245; 
Athens, 1 case, 8100; Australia, 54 cases, $1,- 
292; Azores, 2 packages, $109; Bilbao, 1 case, 
$50; Brazil, 224 packages, $16,272; British West 
Indies, 18 packages, 8479; Chili, 23 packages, 
$1,255; Christiania, 1 package, $33; Constanti- 
nople, 1 package, $50; Cuba, 113 cases, $3,649; 
Glasgow, 1 package, $11; Hamburg, 105 cases 
$5,901; Havre, 18 cases, $650; Leeds, 1 case, $44; 
Liverpool, 125 cases, $3,609; London, 137 pack- 
ages, $21,041; Manchester, 122. packages, $22,- 
341; Marseilles, 4 packages, $1,400; Mexico, 71 
packages, $8,818; Naples, 9 packages, $600; New- 
castle, 21 packages, $5,300; Newfoundland, 45 
packages, $2,122; Nova Scotia, 31 packages, 
$139; Peru, 43 packages, $1,037; Rotterdam, 3 
cases, $110; Southampton, 18 packages, $2,012; 
'Trieste, 5 cases, $310. 

— c 


New York Central Tunnel Contract.“ 


THE New York Central will shortly let the 
contracts for the contemplated tunnel im- 
provements. The cost will be about $250,000 
for the first ten blocks. Work is to commence 
early in November and is to be completed by 
spring. 
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INCORPORATIONS. 


Tbe Burnham Electric Light, Heat & Power Company, 
Lewiston, Pa. Capital stock 31,000. 


The Remy Electric Company, Anderson, Ind. Capital 
stock $10,000. Directors: B. P., Frank I. and B. M. Remy. 


The Chickasha Electric Company, Chickasha, I. T.—to 
operate an electric plant for both lighting and power, also & 
telephone exchange. 


The Mohawk Valley Power Company, (iloversville, N. Y.— 
to sell electric power in all the counties along the Mohawk 
Valley. Capital stock $5,000. 


The Delaware Construction & Engineering Company, 
Wilmington, Del —to build and operate railroads, tele- 
phones, canals, waterworks and other improvements. 


The Illinois River Railway. Light & Power Company, Ot 
tawa, Ill. Capital stock, $2,000,000. Incorporators: Josiah 
Cratty, William H. Duval and Edward J. Hamel. 

The United States Electric Clock Company, New York City. 
Capital stock, $500,000. Directors: M. W. Townsend, Jo- 
seph Dellatleld and E. A. Siegel, all of New York City. 


- 683,997. Trolley-Switching Device. 
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The Mortimer Electric Company, New York City. Capital 
stock $10,009. Directors: Charles Mortimer. Jr., and G. P. 
Heinrich, of Brooklyn, and A. N. Clark, of South Norwalk, 
Conn. 


The Electric Gas and Fuel Company, K ttery, Me.- to deal 
in gas and electricity for power, ligh* and beating purposes. 
Capital stock 8300.000. (Officers: President, Horace Mitchell 
of Kittery; treasurer, William H. Cowan of Boston. 


The Poughkeepsie Light, Heat & Power Company, Al- 
bany, N. Y.- to inanufacture gas and electricity. Capital 
Stock, 8500, 000. Directors: William V. Goodwin, Moses 
Ely and Thomas Kearny, of New York City, and L. Hollings- 
worth Wood and G T. Kirby, of Mount Kisco. 


The Hartford Construction Company, Hartford, Conn.- to 
construct, improve aad equip electric, steam and other 
railroads and buildings aud structures appertaining thereto, 
and to deal in electrical and other supplies and machinery. 
Capital stock, $500,000. Incorporators: Lucius F. Robin- 
son, John T. Robinson aud M. Toscan Kennett. 
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ELECTRICAL PATENT RECORD. 


LETTER PATENT ISSUED OCT. S. 1901. 


ELECTRIC RAILWAYS AND APPLIANCES, 


Frauk W. Garrett, 
Johnstown, Pa., a-siguor to the Loraia Steel Company «f 
Pennsylvania. Fil d Dee. 3, 1900. 

684, 122. Trolley. George H. Spafford, Baltimore. Md 
Filed March 13, 1901. 

681,133. Electric Trolley Co struction. Edward G. Thomas, 
Cambridge, Mass. Filed April 18, 1901. 

684,136. Trolley-Wheel Support. Charles Tochterman, 
Brooklya, N. Y.,assigaor of two fifths to Henry Weiler 
and Charles S. Hirsch. New York City. Filed March 8, 
1901. 

684,373. Trolley-Guard. Roy Inglis aud Eugene Wilks, Jer- 
sey City. N. J., the New Jersey ‘Title Guarantee & Trust 
Company adininistrator of said Inglis, deceased. Filed 
Aug. 3, 0. 


ELECTRIC LIGHTS AND APPLIANCES. 


653,081. Manufacture of Incandescent Mantles, etc. Achille 
M. Plaissetty, Paris. France. Filed Feb. 9, 1899. 

683.982. Incandescent-Lamp Attachment. George D. Pogue, 
St. Louis, Mo. Filed April 20, 1901. 

684,053. Self Regulating System for Electric Light aid 
Power. Morris Moskowitz. Brooklyn, N. Y., assignor, 
by direct and mesne assignments, to James H. Young, 
trustee, same place. Filed March 16, 1991, 

684,092. Termisal for Electiic:-Lamp Glowers. Henry N. 
Potter, Gottingen, Germany, assiguor to George West- 
inghouse, Pittsburg, Pa. Filed Aug. 9, 1899. 

684,093. Heater for Electric-Lamp Glowers. Henry N. Pot- 
ter, Gottingen, Germany, assignor to George Westing- 
house, Pittsburg. Pa. Filed Aug. 14, 1899. 

681,094. Heater Cut-Out for Electric Lamps. Henry N. 
Potter, Pittsburg, Pa., assignor to George Westing- 
house, same place. Filed Feb. 14. 1901. 

68-4, 166-684, 167-684, 163.6 84.1609. Regulating Device for Arc- 
Lamp Circuits. Malcolm H. Baker, New York City and 
Newark, N. J., assignor to the Manhattan General Con- 
struction Company of New York. Filed March J2, 1900, 
March 21, 1900 (Renewed March 9, 1901), March 23, 1901. 

684,222. Terminal for Electric Lamp Glowers, Frederick 
M. Goddard, Pit te burg, Pa., assignor to George Westing 
house, same place. Filed July 30, 1899, 

684,229. Glower for Incandescent Lainps. Marshall W. 
Haoks, Pittsburg, Pa., assiguor to George Westing- 
house, same place, Filed March 24, 1899. 

684,230, Glower Terminal for Electric Iacaudescent Lamps. 
Marshall W. Hanks, Pittsburg, Pa., assignor to George 
Westinghouse, same place. Original application filed 
April 22, 1899. Divided and this application filed Sept. 
27, 1899. 

681,340 084.341-684 347, Regulating Device for Arc Lamp 
Circuits, Malcolm H. Baker, New York City. assignor to 
the Manhattan General Construction Company, same 
place. Original application filed Sept. 5, 1899. Divided 
and these applications filed March 21,1900, May 11, 1900, 
March 12, 1900. Renewed March 9, 190). 

684,378. Electric Lamp. Henry N. Potter, Pittsburg, Pa., 
assignor to George Westinghouse, same place. Filed 
Feb. 14, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 


€83,926. Motor Construction, George H. I ill, Glenridge, 
N. J., assignor to the Sprague Electric Company, New 
York City. Filed Aug. 5, 1901. 

683,968. Driving Connection for Motors. Morris Mosko- 
witz, Brooklyn. N. X., assignor to James H. Young, 
trustee, New York City. Filed Oct. 26, 1900. 

684,114. Switch for Electric Conductors. Theodore B. 
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Shaffer, Westmoor, Pa., assignor of one-half to John 
Mainwariug, Plymouth, Pa. Filed July 28, 1901. 


TELEPHONES AND TELEPHONE APPARATUS. 


683,952-653,053.683,954. Telephone Transformer. Hans Lieb- 
reich, Detroit, Mich,, assignor to Frederick Rohnert, 
same place. Filed Nov. 30, 1000. 

033,069. Telephone-Exchange System. William E. McCor. 
nick, Chicago, III., assignor to the Stromberg-Carleon 
Telephone Manufacturing Company. Filed Dec. 6, 1899. 

684,111. Telephone Exchange System. Charles E. Scribner 
and James L. McQuarrie, Chicago, III, assignors to the 
Western Electiic Company, same place. Filed Jan. 29, 
1900. 

684,194. Signal for Telephone Trunk-Lines. Henry M. 
Crane, New York City, assignor to the Western Electric 
Company, Chicago, Ill. Filed Feb. $5, 1901. 

684,202. Lock Out Device for Telephone Systems. Alfred 
Durbin, McConnellsville,O., assignar, by inesne assign- 
ments, to the United States Electric Manufacturing Com. 
paoy, Butler, Pa. Filed Feb 13, 1901. 

684.214. Auto natic Lighting-System for Telephone Stations. 
Frederick E. Lister, Minneapolis, Minn. Filed Jan. 14, 
1901. 

651,239. Signal for Telephone Switching Systems. Frank 
R. McBerty, Evanston, III., assignor to the Western 
Electric Company, Chicago, Ill. Filed Jan. 26, 1899. 

654,309. Electric Telephone System. William E. Pemble- 
ton, Wittenberg, Wis. Filed Jan. 18, 1901. 

681,315-6*4,/16. Muitiple Switchboard System. Charles E. 
Scriboer, Chicago, Ill, assignor to the Western Electric 


Company, same place. Filed Oct. 19, 1801, Feb. 11, 
1892. 
654,317 Telephone Exchange Apparatus. Charles E. Scrib- 


ner, Chicago, III., assignor to the Western Electric Com- 
pany, same place. Filed March 24. 17190. Renewed May 
9, 1593. 

694,366. Telephone Exchange Apparatus and Circuit. 
Georg Grabe, Deutsch-Wilmersdorf, aud Lipa Polinkow- 
sky. Berlin, Germany, assignors to Siemens & Haise 
Akti ngesellschaft, Berlin Germany, Filed May 25, 1901. 


MISCELLA N EQUR. 

683,924. Electric-Elevator System. Ethelbert M. Fraser, 
San Francisco, Cal., assignor, by mesne assignments, to 
the Otis Elevator Company of New Jersey. Filed July 
20, 1899. 

683,958. Scund Record. Thomas H. Macdonald, Bridgeport, 
Conn., assignor to the American Graphophone Company 
of West Virginia. Filed Aug. 23, 1898. 

68.3.9. 7. Motor- Vehicle, Alexander lalmros, Columbus, 
Onio, assignor to Joseph 4. Jeffrey, same place. Filed 
Aug. 1, 1900. 

63,007. Circuit Protector. 
III. Filed Oct. 11, 1900. 

681,014. Coin Actu ited Medical Battery. Nelson M. Watson, 
Detroit, Mich. Filed Jan. 28, 1901. 

681,044. Composite Telegraph or Other Pole or Post. Fred- 
erick W. Commons, Ballarat, Victoria. Filed Feb. 19, 
1901. 

681,049. Piate-Separating Device for Electrolytic Tanks. 
Eliner G. Elliott and Valentine Kishner, Perth Amboy, 
N. J. Filed Dec. 24, 1900. 

684,165. Method of Regulating Electric Circuits. Malcolm 
H. Baker, New York City, assignor to the Manhattan 
General Const: ution Company of New York. Filed Sept. 
5, 1809. 

094,204, 654,205. Reversible Galvanic Battery. Thomas A. 
Edison, Llewellyn Park, N. J. Filed Oct. 31, 1900, June 


Alfred Stromberg, Chicago, 


20, 1901. 
684 225. Electromedical Device. George Graybill, York, Pa. 


Filed March 6, 1901. 

681,255. Electric-Cable Hanger. George W. Hughes, Phila- 
delphia, Pa. Filed Aug. 24, 1901, 

684,259. Electrical Apparatus for Body Wear, 
Kornitzer, Socorro, N. M. Filed Aug. 12, 1901. 

684,291. Cathode- Plate. William A. McCoy, Perth Amboy, 
N.J. Filed Sept. 14, 1900. 

631,298. Electric Furnace. Walther Nernst, Gottingen, and 
Ludwig Glaser, Coburg, Germany. Filed July 6, 1900. 

684,336. Vacuam-Electrode for Therapeutic Purposes, Rein- 
hold H. Wappler, New York City. Filed March 5, 1901. 

634,338. System of Electrical Distribution. Henry J, Gille, 
St. Paul, Minn., assignor of one-half to General Incan- 
descent Arc Light Company, New York City. Filed 
Nov. 15, 1000. 


Joseph 


681,139. Electropneumatic Action. John T. Austin, Detroit, 
Mich. Filed July 22, 1599. 
681,351. Electrotherapeutic Instrument. Albert W. Court- 


ney and John S Mead, Buffalo, N X.; said Mead assig- 
nor to said Courtney. Filed Dec. 19, 1900. 

634.370. Phonograph. Henry J. Hagen and George Meln- 
tosh, Newark, N.J., assignors to Joseph Newcomb Black- 
man, East Orange, N. J. Filed Nov. 16, 1200. 

681.3871. Motor- Vehicle. Arthur A. Hammerschlag. New 
York City. Filed March 18, 1900, 

084,376. Storage Battery. Levi W. Lombard, Boston, Mass. 
Filed Nov, 15, 1900. 


Or. 16, 1901.) 
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THE TELEPHONE WORLD. 


Reorganization of the Telegraph, Telephone 
& Cable Company of America. 


The reorganization of the board of directors of the Tele- 
graph. Telephone & Cable Company of America is now in 
progress, says the New York '" Commercial” of October 9. 
The number of these officials will probably be reduced from 
31to? An official of the company said there will also be a 
shake-up in the executive offices of the company and several 
minor officials retired. As now contemplated President 
Thomas will be retained. 

The reorganization of the company is being directed by 
Charles W. Morse, who controls about seven-eighths cf the 
stock. It is bis intention to thoroughly reorganize the 
company in all departments. The announcement of the 
new board of directors and other official changes, it was 
stated, will not be made until next week. 

Mr. Morse in speaking of the telephone situation, said: 

" I wish to say once for all so that the matter may rest, 
that the Telegraph, Telephone & Cable Company of America 
has but one object, and that isto compete with the Bell. 
The company is absolutely independent, and is not backed 
by either of the telegraph companies. The system will be 
built up Io all sections of the country, and ina few years will 
be able to give a service that will meet every demand. 
All of the independent lines will be merged, and new com- 
munications established The independent company is in 
the field to stay and will naturally push forward." 


The Cowanshannock Independent Telephone Company is 
now a household necessity in Armstrong County, Pa. Itis 
organized on a mutual basis, and already 30 miles of line are 
in operation, The line connects with tbe Bell line at Kittan- 
ning. and in this way the rural resident can reach any part 
of the country as well as his city brother. The company 
rents no telephones except to hotels. To get the phone in 
bis residencea man must take at least one share of stock, 
which sells at $10, and pay for his own telephone instrument 
and also for having the wires put in. Then he can talk as 
often &s he pleases, except when he talks over the Bell lines, 
when he must pay their regular toll rates from Kittanning. 
Already $1,500 of the stock has been taken up, and the 
balance will be taken as fast as the lines can be extended. 
As many families as possible are put on one line, to do 
away with the necessity of switchboards. Each family has 
& separate ring. and they can call one another without 
going torough a central. Moreover, to give the phones 
greater power by lessening the distance, the company has 
divided the line into three sections, by inserting two 
switches, one at Rural Valley and the other at Smeltzer. 
Auother section of line will shortly be completed, and will be 
connected by a switch at Whitesburg. The company is 
authorized to operatein Armstrong, Indiana and Westmore- 
land Counties. It was organized at first simply for the 
benefit of afew, but it has been meeting with such success 
that the lines wil] be extended as fast as possible, and it 
expects to bave the farming districts of all three counties 
connected by telephone within the next year. 


The Interstate Telephone Company, which has acquired 
b. purchase many local telephone companies in Pennsylva- 
nia and New Jersey, and which & short time ago bougbt the 
Elizabeth, N. J., Mutual Telephone Company for $30,000, met 
last week in Elizabeth and organized. W. H. Rankin, presi- 
dent of the old company, resigned and Hugh Hammell of 
Trenton was elected president, and Barker Gummere, Jr., 
also of Trenton, was elected treasurer. The following were 
elected directors: Hamilton F. Kean, Barker Gummere, Jr., 
Henry Loudenslager, William 8. Hancock, P. H. Gilhooley, 
John W. Whalen and Lawrence O'Donnell. The company 
has decided to spend $100,000 In making over the system. 


The Rawson Company has incorporated a company known 
as the Seneea Falls, N. Y., Home Telephone Company, 
with a capital of $100,000, to operate in Seneca Falls, Tyre 
and Junius, Seneca County. The directors are: Howard 
Hendrickson, of Albany; A. G. Lord, J. A. Drake, S. R. 
Rawson, F. H. Sudro, T. M. Brush, F. W. Martin and J. H. 
Griswold, of Elyria, O. 


A cable to connect the Diamond State Telephone Com- 
pany's lines, on the eastern shore of Maryland, with Balti- 
more was laid last week. The cable crosses the Chesapeake 
Bay from Kent Island to Sandy Point, a distance of five 
miles. 


The Citizens’ Telephone Company of Grand Rapids, 
Mich., bas taken control of the independent exchange at 
Battle Creek in that State. 


The Northwestern Telephone Company is extending its 
line from St. Croix Falls to Centuria, Wis., the new town on 
the extension of the Soo line. 


To Plan a Long Distance Underground Tele- 
phone Line. 


The purpose of the Pennsylvania Subway Company, char- 
tered last week at Harrisburg, Pa., isto further the plans 
of the United Telephone & Telegraph Company forthe con- 
trol of a long-distance telephone service in that State, which 
will compete will the Bell Telephone Company, and along 
this line, to furnish a system of conduits in the principal 
cities, from Buffalo to Washington, for the use of the elec. 
tric telegraph and telephone companies. As a part of the 
United Telephone & Telegraph Company's plan to control a 
system in Pennsylvania and other States, the Cumberland 
Valley Telephone Company, witha right of way from Harris- 
burg to the District of Columbia, was recently organized, 
with a capital of $500,000. 


A contract was lately signed by James T. Doyle for the 
Pittsburg & Allegheny, Pa., Telephone Company with tbe 
Union Telephone & Telegraph Company foran interchange 
of long.distance service. Itopens up to Pittsburg territory 
not hitherto covered. The towns included are Erie, Mead- 
ville, New Castle, Mercer, Clarion, Franklin, Warren, 
Petroleum Center, Ellwocd City, Sharon, Tionesta, Conpeaut 
Harbor, Shenango and other important points. The two 
companies will meet ata point on the dividing line between 
Lawrence and Beaver Counties, about one mile from the 
Beaver River. The Union Telephone & Telegraph Company 
now comes as far south as Hoytdale, and the Pittsburg & 
Allegheny as far north as New Castle. Tbe Pittsburg & 
Allegheny will begin tbe construction of a line from the latter 
point to the dividing line between Lawrence apnd Beaver 
Couuties, and at the same time the Union Telephone Com- 
pany wil! commence building south from Hoytdale. The 
Officials of the company believe that they will be able to 
finish the construction by December 1, and have the line in 
oparation on that date. 


A report from Salt Lake City, Utah, says that Samuel F. 
Fenton, P. W. Madsen and others have purchased the in- 
terest of E. W. Hammer, whose application for a franchiso 
for an independent telephone system is now before the law 
committee of the city council. Not only this, but the new 
owners of the interest in question say they are backed by 
ample capital, and the promise is made that if the franchise 
is granted that the company will at once commence the con- 
struction of the line. 


The Cumberland Telephone & Telegraph Company. which 
recently acquired the property of the McMinnville, Tenn., 
Telephone Company, bas a large corps of laborers at work 
there putting in new poles, wires, lines and boxes and will 
put in an up-to-date and more commodious switchboard. 
The entire system will be renovated and improved. 


Ata recent meeting of representatives of the Hampton 
Telephone Company and the Southern States Telephone 
Company it was decided to lay a new telephone cable be- 
tween Norfolk and Hampton, Va. This new cable will, it is 
said, greatly improve the service, which has not been of the 
best at any time, and often it is entirely out of working 
order. 


A controlling interest in the Worcester Telephone Com- 
pany of Snow Hill, Md., has been purchased by parties rep- 
resenting the Eastern Shore Telephone Company, of which 
Harry A. Richardson, of Dover, is president. The object of 
the company is said to put the whole Eastern Shore under 
one syst em with long-distance service. 


The Home Telephone Company, Omaha, Neb., organized 
some two months ago with a capital stock of $50,000. has 
begun its erection of poles and the system will shortly be 
in ruoning order. I. D. Clarke has been made president; 
C. F. Calhoun, secretary-treasurer, and J. M. Elwell, di. 
rector. 


The Wisconsin Telephone Company has decided to extend 
its system as far west as Franksville. A sufficient number of 
farmers ín Caledonia subscribed to make the improvement 
&dvisable. 


The Zanesville, O, Telephone & Telegraph Company, has 
increased its capital stock from $200,000 to $250,000. 


The independent anti-Bell 'phone line from Duluth and 
Superior to Minneapolis and St, Paul, Minn., will be ready for 
use next spripg. 


The Roswell, N. M., Telephone Company is putting up 
some heavy poles, and when the wires are replaced the ser- 
vice will be much improved. 


Stanberry, Mo., isto havea new telephone exchange. 


Loud Speaking Telephones for Ships. 


One of the most important instruments on modern vessels 
is the so called luud-talking telephone. Experiments have 
recently been made with it in the German Navy, and have 
proved so satisfactory that instruments are now being 
placed on most of the large seagoing ships. The special 
value of this telephone lies in the fact that a captain stand- 
ing on the bridge ^an easily hear any words that may be 
spoken to him from the interior of the vessel, even though 
a violent storm may be raging at the time, and can in turn 
transmit without straining his voice his own orders to officers 
or men in any part of the vessel. 

Bad accidents have occurred through a misunderstanding 
of orders given at a critical moment, due to the fact 
that the words were not distinctly heard, and it is only 
reasonable to assume that casualties of this kind can be 
avoided in the future through the use of this loud talking 
telephone. Such, at least, is the opinion of naval experts in 
Germany. 


The Kentucky Telephone Association met at Owensboro 
the first of the month, with a large representation of the 
different independent companies of Kentucky and Soutbern 
Indiana. Col. J. D. Powers delivered the address of wel- 
come, and President H. V. Bishop, the response. D.L. 
Pendleton, of Winchester, delivered sn address upon Liti- 
gation and Legislation," and W. C. Polk, engineer of the 
Home Telephone Company of Louisville, an address upon 
the subject of Telephone Construction." The following 
officers were elected: H. V. Bishop. of Cynthiana, president; 
H. K. Cole, Owensboro, vice president; James Maret, Mt. 
Sterling, secretary and treasurer. The next place of meet- 
ing was left with the executive committee, 


The work of installing the new Stromberg Carlson system 
in the the telephone department of the Milwaukee, Wis., 
Electric Railway & Light Company is approaching comple- 
tion, and it will be in full operation on or before October 25. 
The new switchboards are in place and have a capacity of 
1,200 ‘phones, but owing to the many improvements and 
extensions being made on the suburban lines at the present 
time, only 120 will be placed in actual service. Telephone 
stations are now being placed at all of tbe principal down- | 
town crossings of the line as well asin thesuburbs, The 
eompany's system now embraces 0 miles of circuit, and is 
worth about $50,000. 


The Western Electric Company is installing in the lccal 
telephone offlce at Hartford, Conn., à modern telephone 
switchboard, which will be ready for use in about & month. 
Manager French, of the Southern New England Telepbone 
Company, said lately that he expected to makethe necessary 
connections without any delay in the service. A switch- 
board of & similar pattern has been in use in the Water- 
bury office of tbe company for the past two years 
and has proved a success. One of the advantages of the 
switchboard will be that the lifting of the transmitter from 
the hook will establish the connection with centra), and it 
will not be necessary to ring the bell to call the local office. 


The Twin City Telephone Company and La Crosse Tele- 
phone Company will build a line between La Crosse, Wis., 
aud Minneapolis, Minn. President Moulton, of the Minneap- 
olis Company, conferred with President Lohmiller of the 
La Crosse Company, and it is announced that a line would 
be started at once. The line will connect with several inde- 
pendent telephone lines between the two cities and will 
have direct service with Northern Wisconsin points. 


The Cumberland Telephone Company of Rockwood, Tenn., 
has purcbased the local excbange of the Roane County 
Telephone Company. 


The Bell Telephone Company has adopted the conduit plan 
for burying its wires in Windsor. Ont. 


TELEPHONE INCORPORATIONS. 


The Citizens’ Telephone Company, Batavia, O. Capital 
Stock, $50,000. 


The Indianapolis Telephone & Telegraph Company, Sher- 
man, Tex. Capital stock, $200,000. 


The Brookville Telephone Company, Brookville, O. Cap- 
ital stock, 86,000. Incorporators: O. E. Baker, N. W. Rine- 
hart, J. C. Snyder, EnosShellabarger and W. Z. Miller. 


The Lewiston Automatic Telephone Company, Lewiston, 
Ill. Capitalstock, $2,000. Incorporators: George F. Loar, 
Ralph Hanson and Lucien Gray. 


Tbe Bismarck Telephone & Electric Company, Bismarck, 
N. D.—to operate telephones and an electric lighting plant, 
New Jersey office, 854 Broad street, Newark; authorized 
capitalization $100,000. 


226 


ELECTRICITY. 


[Vol. XXI.,No. 15. 


GENERAL ELECTRICAL NEWS. 


Lighting. 

Alvin, Tex.—R. B. Lacy has organized an electric 
light company, and as soon as a franchise can be pro- 
cured from the city he will go right to work putting 
in the plant. 

Atkinson, Ill.—This place is to have an electric light 
plant. l 

Caldwell, O.—The proposition to issue $5,000 electric 
light bonds was recently carried. 

Crawford, Ill. —Frank Bartmas of this city has been 
selected to superintend the construction and placing of 
an electric light plant at Altamont, Ill. 

Delmar, Del.—This place is to have electric lights. 

Demorest, Ga.—J.S. Adams & Son want prices on an 
electric light plant. 

Doylestown, Pa.—4A special meeting of the Electric 
Light Company was lately held at the office of 
Henry Lear, for the discussion of important matters 
relating to the better equipment of the plant. 

Elmwood, Ill.—The electric light plant recently de- 
stroyed by fire will be rebuilt at once. 

Escanaba, Mich.—The city electric lighting plant 
has become taxed to its utmost capacity, and, as a 
consequence, no additional electric lights can be fur- 
nished until the plant is increased in power. 

Findlay, O.—Adams' Brothers Company will erect a 
finely equipped electric light plant. 

Galion, O.—A resolution was passed at the recent 
city council meeting accepting the contract between 
the city and F. L. Byrd for the improvement of the 
electric light plant at a cost of $980. 

Greensboro, N. C.—The Greensboro Electric Light & 
Gas Company is preparing to install a plant for fur- 
nishing incandescent lights and electric power. 

Hamlet, N. C.—G. O. Saunders of Southern Pines 
will install an electric light plant and probably a sys- 
tem of waterworks. 

Hubbard, O.—The citizens will again be called upon 
to vote at a special election, November 5, upon the 
proposition of issuing $5,000 of bonds for the proposed 
electric light plant, as the former eleetion was declared 
illegal. 

Knoxville, Tenn.—The Proctor Furniture Manufac- 
turing Company, of which J. C. Sterch is manager, 
will install an electric plant for lighting purposes. 

Mascoutah, Ill.—The electric light question is coming 
up in the city council and will soon be voted on. 

Odell, Il1.—An electric light plant is to be installed 
here. 

Parsons, Pa.—The electric light plant at this place is 
* being doubled in capacity. 

Scottsburg, Ky.—Members of the town board and 
citizens are in favor of establishing an electric light 
system. 

Two Rivers, Wis.—Another special election will be 
necessary before the electric light and waterworks 
plant can be accepted by this city. 

Wellington, Kan.—It is proposed to submit the 
question of issuing $15,000 electric light bonds to a 
vote of the people. 


Woodstown, N. J.—A new proposition has been sub- 
mitted to the borough council by the Ice & Cold Stor- 
age Company, agreeing to light the town with electric- 
ity by 50 incandescent lights for 31,200 per annum. 


Street Railways. 


Albany, N. Y.—The State Board of Railroad Com- 
missioners haye granted an application of the St. 
Lawrence International Electric Railroad & Land 
Company for authority to construct a road 4!; miles 
long between Alexandria Bay on the St. Lawrence 
River and Redwood on the Rome, Watertown & 
Og:lensburg Road. 

. Albion, Mich.—The old franchise for the electric 
road through here having become null and void by 
reason of time limitations, William A. Boland has 
applied for another franchise as a new representative 
of the company. 

Baltimore, Md.—A plan to build another electric 
railway system in this city and suburbs is being pro- 
moted by the company termed the Maryland Railway 


Company, which has asked for & franchise from the 
city council. 


Bloomsburg, Pa.—A company recently organized in 
this place will build an electric railway from Berwick 
to Nanticoke. The line will be 20 miles in length, and 
will pass through Beach Haven, Hurlocks, Hicks’ Ferry 
and Shicksbinny, connecting with the Wilkes-Barre 
Road at Nanticoke. 

Cleburne, Tex.—Robert H. Cornell of St. Louis and 
Hon. W. S. Wortham of Paris have been looking 
over the city as a preliminary step to putting in a 
power house and electric street railway. 

Corry, Pa.—A trolley road is to be built connecting 
this city with North East, passing through the towns of 
Findley Lake, the summer resort, Wattsburg and 
Cutting, a distance of 30 miles. 

Dayton, O.—The Dayton, Covington & Piqua Trac- 
tion Company, of which Dennis Dwyer is president, has 
increased its capital stock from $50,000 to & 1, 150, 000. 

Denver, Col.— It is now practically settled that the 
Colorado & Southern Railroad will install electricity 
as a motive power on all its suburban lines running 
out of this city. 

Dundee, N. Y.—Franchises in favor of the proposed 
electric railroad from this village to the village of 
Bradford have been grauted in the towns of Starkey, 
Barrington and Tyrone. 

Evansville, [nd.— An electric railroad between this 
city and Princeton is projected by capitalists. 

Gouverneur, N. Y.—At a recent meeting of the 
village board Charles McCarty made application for a 
franchise to construct and maintain in the village an 
electric railway, which was granted. 

Hartford, Conn.—The Connecticut Railway & Light- 
ing Company is purchasing land along the survey of 
its proposed road from Waterbury to Southington, and 
it is understood that the construction of tlie line will be 
undertaken early in the spring. At Southington con- 
nection will be made with tbe line which runs to Plain- 
ville, New Britain and this city,thus giving the com- 
pany a continuous road from here to Waterbury. The 
company is gradually developing a trolley network 
that will cover all the populous communities of the 
central and southwestern part of the State. 

Janesville, Wis.—An ordinance granting a franchise 
to P. L. Spooner, to construct and operate an electric 
road in this city, was recently passed by the council. 

Nacogdoches, Tex.—C. C. Galloway & Co., a local 
corporation, has made application tothe city council 
for a franchise for an electric street railroad, which 
includes a belt line of the principal streets of the city. 

Parkville, Mo.—' The granting of a franchise by 
Buchanan County Court to the Kansas City, Park- 
ville & St. Joseph Electric Road has stimulated local 
interest and a franchise is confidently expected from 
Platte County Court at the Noveinber term. 

Pensacola, Fla.—The Pensacola, Electric & Terminal 
Railway Company is again considering the use of 
trolley motors upon the steam dummy line to Fort 
Barrancas. W. H. Northrop is president of the 
company. 

Plainfield, N. J.—The necessary signatures having 
been obtained for the right of way over the proposed 
trolley line from this city to South Plainfield, it is ex- 
pected that the road will be constructed at once. 

Princeton, N. J.—' The town council is considering 
the application of a new trolley company for permis- 
sion to run its tracks to the middle of tlie town oppo- 
site the main entrance to the college campus. 

Quincy, Ill.—The Quincy & Southeastern Electric 
Railway Company, witha capital of $5,000, will oper- 
ate electric railways, power, and light plants. Robert 
W. Gardner, Chauncey H. Castle and George Wells 
are interested. 

Royer’s Ford, Pa.—A charter has been granted toa 
number of capitalists of this place to operate a trolley 
line between here and Trappe. 

San Juan, Cal.—The San Juan Railway & Electric 
Company has been incorporated by A. 8. Monson, 
G. A. Taff, J. A. Barclay, W. R. Thurston and S. T. 
Hamilton, to operate in Ouray County, with a capital 
stock of $500,000. 


Whittier, Cal.—The city council has ordered the 
advertising of the electric road franchise, the bids to 
be received up to November 11, and a bond of $5,000 to 
be filed by the successful builder as a guarantee that 
all provisions of the franchise will be carried out. 


Manufacturing. 


Ansonia, Conn.—Tbe H. P. Cameron Electrical 
Manufacturing Company, which has been successfully 
operating in Syracuse, N. Y., recently removed to this 
place. Its output is assembled commutators and arma- 
ture coils for all systems; solid sheet mica and seg- 
ments, in addition to rewinding armatures and per- 
forming all kinds of repair work. 

Dover, Del.—The Electric Fountain Company of 
America was incorporated here lately with a capital 
stock of $1,000,000, and with all Philadelphia incorpo- 
rators. The concera is authorized to engage in the 
manufacture and operation of certain electrical de- 
vices and exhibition pieces under certain United States 
letters patent. 

Syracuse, N. Y.—The contract for placing a dynamo 
of 50-kilowatt power in the L. C. Smith College of Ap- 
plied Sciences, Syracuse University, has been awarded 
to the Onondago Dynamo Company. 


Company Matters. 


Boston, Mass. — At the annual meeting last week of 
the Edison Electric Illuminating Company of this 
city the board of directors was increased from nine to 
twelve members, and the directors were elected. 

Menomonie, Wis.—The Submerged Electric Motor 
Company is enlarging its plant. Its business is incre s- 
ing rapidly and more room is needed for the manufac- 
ture of motors. 


Spokane, Wash.—The Wallace Manufacturing, 
Electric & Water Company has sold its plant and 
franchise to men of this city for the sum of 156,000. 
They have formed the Wallace Light & Water Com- 
pany, to operate the property. The officers of the 
company are: F. F. Johnson, president; Robert E. 
Strayhorn, vice-president and manager: E. J. Dyer. 
secretary and treasurer. 


Power and Transmission. 


Linwood, Neb.—H. N. King, an engineering con- 
tractor of New York City, has projected a power 
scheme, which contemplates the development of . . 
hp. on the Nebraska prairies. It is proposed to build 
a canal 30 miles in length from here on the Loup River 
to Fremont on the Platte Hiver. This canal will carry 
the waters of the Loup River through a natural for- 
mation that lends itself readily to the work and 
empties into a reservoir on the Elm Creek canon at 
Fremont, Neb, where the  blutfs rise 200 feet 
above the Platte River. i 

Winnipeg, Man.— The Winnipeg Street Railway Com- 
pany and the Ogilvie Millin Company have formulated 
a co-operative plan whereby they will jointly construct 
an immense power plant for the transmission of elec- 
tric power from the Winnipeg River to this city. The 
plant will cost in the neighborhood of $1.000,000. 


Automobiles. 

McKeesport, Va.—The McKeesport Automobile 
Transfer Company has begun operations and will soon 
have four autos running to parts of the city the trac- 
tion lines do not reach. 

Milwaukee, Wis.—Ground has been broken for a 
new factory to be built by the Kunz Automobile Com- 
pany. 

New York City.--The Manhattan Automobile Stor- 
age & Repair Company of this city has been formed 
with a capital of 550,000. J. A. Scott and J. E. Dono- 
hue, New York City, and A. C. Bell, Brooklyn, are 
the directors. 

Peoria, Ill.—Monroe Seiborling has succeeded in in- 
teresting Chicago capitalists in a project to establish 
an automobile factory in the building formerly used 
as a bicycle factory. 
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LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices Monday, October 14, 1901. 


STREET RAILWAY STOCKS. 


NAME. Par 
NEW YORK CITY. value. 
Bleeker Street and Fulton Ferry................ 100 
Broadway and Seventh Avenue................ 100 
Central Crosstown............ cece . eens 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street.. wiavescse: 100 
Dry Dock, East Broadway and Battery. Min due 100 
Eighth Avenue %% ůAA 100 
Metropolitan Street Railway.................. 100 
NiDnO6b.AYenue. oos eR ERRARE . 100 
Second AVCNUC.......... ccc cece ce eect cere eee 100 
Sixth denne PER REALE SR 100 
Third Aven un» 160 
Twenty-Third Street. ꝗ . 100 
OTHER CITIES. 
Albany United Traction....................... 100 
Brooklyn City Railway........... eee 100 
Brooklyn Rapid Transit...................006. 100 
Baltimore United Railways, com.............. 50 
do. do. do. pref... lume. 20 
Buffalo Rae auren reia ta oina 100 
Cleveland City Railway.............. esses. 100 
Cleveland Electric Railway..... .............. 100 
Columbus (O.) Street RailwWwaꝓů e? 100 
Jersey City, Hoboken and Patersun............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. pref. ouverts 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, nes 100 
do. do. do, DECl cick teasers 100 
St. Louis United Railways, com................ 100 
do. do. do. Diels voee 100 
United Electric of New Jersey... e.nn 100 
PHILADELPHIA. 
American Railway8............. cece wee 1 50 
1ĩ,ĩ?ĩ]7::u 8 5 
Columbus Railwaꝛy ee nnn 100 
Columbus Railway, pre. 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paid.............. cece eee ee ꝗ U 50 
Consolidated Traction of Pittsburg.......... 50 
do do DICT oe y EAS 50 
Dayton Traction «..22 ses e ee em bnbn ERR 100 
Fairmount Park and Haddington............. 50 
Fairmount Park Transportation............ S. 50 
Frankford & Soutbhwark................ „4 o0 
Germantoùũẽneere RE E RET RT 50 
. Green & Coates, $15 paiĩd ..... 50 
Hestonville Mantua & Fairmount............. 50 
do eff. ³ðA Meneses 50 
Indianapolis Street Rallway............... 100 
Lehigh Avenue, $30 paiddduooo.k— 200. 50 
„ Newark, N . 100 
Philadelphia City, $23.75 paid 50 
Philadelphia & Gray's Ferry, $25 paid......... 50 
Philadelphia Tracti(n˖nnns . 50 
Railways Company GeneralaallllVk 5 
Reading Tractioůon . 8 50 
Ridge A venue, $28 paid.........----- eee eeee 50 
Roche iE ER LEE Carrara a 100 
Scranton and Carbondale.............. eee 100 
Second & Third.......... . 50) 
Scranton Rallvay ..... 50 
Thirteenth & Fifte ent.. 50 
Trenton Street Railwaõůůů yyy 50 
Union $30 5-6 paiĩdououͥwüuꝭüé wi. r 50 
Union Traction, $17.50 paĩũ . eee. 90 
United Power and Transportation, $29 paid .. 25 
United Traction of Pittsburg ... 50 
do do pe 8 20 
United Traction of Reading, Pa.............. 50 
West Philadelphiknknknknkngn.. o0 
Wilmington and West Chester Traction...... 50 
BOSTON. 
Boston Elevated, full paiooo .... 100 
West End Street, com.......... ccc ... 50 
do. do. dU. . kk atv tes o0 
CHICAGO. 
City Rallwayvr ccc cece eee ee eee eee eee 100 
Lake Street Ele vate. 100 
North ieee eh Ep ox eas —.. 2100 
Union Traction, cou UP eee 100 
do. do. a S ex 100 


Last Sale. 
Bid. Asked. 
3o 31 
245 249 
255 200 
208 220 
175 185 
120 125 
400 410 
1561 160 
196 205 
212 215 
175 215 
117+ 1174 
408 415 
101 108 
243 244 
GO 105 
164 16% 
91 92 
110 111 
129 1224 
5 85i 
45 48 
20 23 
28 30 
101 105 
22 23 
109 110 
30 34 
85 86 
25i 26 
n 801 
7 20 
40% 41 
3594 360 
40 402 
841 85 
66 614 
155 1554 
238 24 
62 2 
156 1561 
71 714 
22 22 
466 4664 
1473 148 
151 1512 
48 . 484 
724 73 
47 474 
42 424 
205 2051 
101 1014 
954 96 
24 2} 
32 32 
3064 310 
25 254 
264 21 
3054 306 
24 244 
310 3104 
240 245 
211 28 
10 40} 
14 144 
50 504 
252 2524 
49 464 
1783 179 
94 944 
112 113 
202 203 
113 112 
190 200 
174 184 
58 60 


STREET RAILWAY STOCKS. 


NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 73 74 
Consolldated Traction Company, com.......... 50 23% 24 
do. do. do. pref.. 50 631 64 
Federal Street and Pleasant Valley Railroad.. 25 2 57 
Pittsburg and Birmingham Traction Co....... 50 474 49 
United Traction Company, pref............... 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, con ccc cece eee 100 204 24 
do do JJ ͤ ( 100 43 49 
Electric Lead Reduction...................... 100 11 21 
Edison Ore Milling Co........................ 10 8 11 
Electric Vehicle, cou 100 11 3 
do do PCC Gavan eaukwone: 100 3 5 
855 moe JJ ͤ M e tween Rea E 100 4 1 
Genera S fͤ hh. ³ A SNR 56 454 
TOTON. 100 22501 25% 
Boston Electric Light U U ii 100 T 
Edison Electric Illuminating... e 250 251 
General Electric cece ce cee eee 100 2561 2561 
Massachusetts Electric Companies, com 100 36 36i 
"s pref....... 100 92 92i 
Westinghouse Electric & Mfg., com........... 50 104 724 
do do do pref 50 ren 78 
CHICAGO. 
Chicago Edison... Rs 100 165 1651 
National Carbon, com.................. sees. 100 18 184 
do dO. pre. 100 83 85 
PHILADELPHIA. 
Electric Company of America................. 50 61 1 
Electric Storage Battery, com................. 100 63 G8 
0 do do preenk cares 100 63 GS 
General Electric Automobile.................. 50 ł $ 
National Elect riccco U mrn n cece eee 10 11 114 
Denn EN Electric Vehicle, com........... 50 1 lt 
do do pref.. oes. 50 1 11 
Philadelphia Electric trust ctfs. 85 paid.. RPM 25 5t ot 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light. 100 195 196 
Narragansett Electric Company, Providence. . 50 93 94 
London (Can.) Electric Company..... Mado tare Cie See 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1411 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value, Bid. Asked. 
American Telephone & Telegraph Company.. 100 1574 158 
Erie Telegraph & Telephone Company........ 100 39 391 
New England Telephone Compan g. 1341 1344 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co. 100 105 110 
Commercial Cable Company................... 100 180 185 
Franklin Telegraph Company................. 100 45 o4 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 116 118 
Mexican Telephone Company................ 100 2 2} 
New York & New Jersey Telephone Company 100 168 170 
Pacific & Atlantic Telegraph................ 25 78 RD 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 = 
Western Union Telegraph Company.......... 911 9] 
MISCELLA N EOUS. 
American District Telegraph of Philadelphia 25 26 31 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 113 116 
Cumberland Telephone & Telegraph Co...... 50 136 140 
Chesapeake & Potomac Telephone Company.. 100 60 Gà 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Coof Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company 1 76 
Hudson Ri ver Telephone Company 100 110 115 
Northwestern Telephone Company, gu ar 50 124 126 
Providence (R. I ) Telephone Company........ 50 93 98 


Southern New England Telephone Company. 100 
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ELECTRICAL SECURITIES. 


Closing Prices, Mon Monday, Oct. 14. 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 


Last Sale. 
ve ne: Bid Asked. 
Electro- Pneumatic Transit.................... 10 l 1i 
Eddy Electric Manufacturing Company....... 25 10 104 
Storey General Electric....... UU m ww UV 10 11 12 
Consolidated Car Heating. 5 . 100 55 . 01 
Standard Underground Cable......... — 100 218 220 
Pratt and Whitney, pref....................... 100 90 95 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 58....... 1173 J&J 
do. do. do. gen. Mtg. ds....... 1164 M&N 
Watervliet Turnpike & RR., 1st mtg. 68...... 125 M&N 
do. do. do. 2d. mtg. 68...... 124 MXN 
Troy City Railway Company, Ist 5s...... TE 2r Pid 
BROOKLYN 
Bkn. Heights, Ist mtg......................... 1084 AKO 
B., Q. C. & Sub., Ist mtg... FF J&J 
do. Ist con mtg.. 000 101 M&N 
Jamaica & Bkn Ist mg esee. 105 J&J 
rea Beach Ist mtg.......... ee ee ee ees 86 M&S 
Bkn. Un. El. lst tg. ꝗ . 101 FA 
Nassau Electric, co tg cece eee 98 J&J 
do. // 8 114 A&O 
Atlantic Avenue Ist mtg i 108 A&O 
do. do. gen Bg 115 A&O 
NEW YORK 
Bleecker St & Fult’n Fer'y RR, Ist mtg 7s [984 TM 
Cent P'k, N. & E R. RR, Ist cons mtg 48. 107 J & D 
Central Crosstown RR, Ist mtg 6s............. 125 M&N 
Coney Island & Brooklyn RR, Ist mig 5s 101 JK J 
D Dock, E Ba’y & Bat’y R geo mtg os......... 117 JX 
do. do. do. RR scrip 5 percent, 102 F & A 
Eighth Av RR Co, cert indebt 6 per cent.. 208 FNA 
42d St, Man & St Nicholas Av lst mtg ts...... 1164 M&S 
do. do. 2d mtg inc 6s... — 89 J J 
Lex Ave & Pav Ferry RR, Ist mtg g 58. 3 AA MAS 
Metropolitan St Ry Co g mtg cl tr n S sa ees 120 FNA 
Second Ave Ry gen cons mtg oS................ 120 M&N 
do. deb 5888 e e J&J 
Steinway Ry (L. I.) Ist mtg g VVV 116 JX J 
South Ferry RR Go ist mtg 5s. ee ee B TD: — 
Third Ave RR Ist mtg g sss SS TEN J&J 
Twenty-third Street Ry Ist MUG 68............. terse J&J 
do. deb S scc ES 106 JI& J 
Union (Huckleberry) Ry 1st mtg 5s............ 113 F&A 
BROOKLYN, . 
Kings Co Elec L & P...... FFC 200 Q& M 
do. dos ISU serseri rroge ouei 110 A&O 
do. do. pur mtg.............. as e AX O 
Edison consol mt UU) l cece eens 994 J&I 
PHILADELPHIA. 
Baltimore Traction Ist 58 coup 1920.,,... ss LLL, M&N 
do do col gold 58 1900 100 J &J 
Buffalo Railway con5s reg coup 193 118 FMA 
Citizens of Ind Ist con gold 5s reg coup 1933.. 110 MAN 
Columbus St Railway lst con gold 5scoup 1932. 100 IX J 
Continental Passenger Ist 6s coup 1909. ....... uin JX J 
Consolidated Traction of N. J. Ist gold 5s 1933. 1094 JX D 
Crosstown (Col. O.) Ist gold 5s coup 1933...... 1004 JX 
Dayton O.) Traction 1st gold 5s reg 1916...... 95 J & J 
Duquesne Traction Ist 5s reg coup 1930........ 117} JX J 
Electric-People's 4s trust ctfs reg 1945. 968 . A&O 
Fairmount Park Transp 1st gold o8 reg c 1912 pe M&S 
do do 2d gold 5s reg Saas 1919. ne M&S 
Germantown Passenger lst 5s reg 190. J &D 
Hestonville 2d 68 coup 1902 ——•— .... 102 M&S 
do do con gold 5s reg coup 1924.. 120 MXN 
lfolmesburg, 'l'acony & Frank, Ist g 58 re 1925. 100 M&N 
Indianapolis St Railway gold 4s reg coup 1933. . V) J&J 
New York & Queens County 58 1946... Sor AX O 
People’s Pass stock trust certificates reg 1943.. 105 F&A 
Philadelphia Traction col tr 4s coup 1911...... 106 Fa A 
Rapid Railway lst g 5s reg coup 1915. 105 IXS 
Reading Traction Ist 6s reg coup 1933 128 J X4 
Reading & Womelsdorf Ist 5s coup 1925........ — J &J 
Rochester Railway con 5s reg coup 1930........ 110 A&O 
Scranton & Carbondale Ist 6s reg coup 1923.... 100 J & J 
Scranton Railway Ist con 5s reg coup 1932. 105 X J 
Scranton Traction Ist 6s reg coup 1930.......... 117 MAN 
United Railways (Balto.) tr ctfs.4s reg 1940. 96 JX J 
United Trac (Pitts.) gen mort 5s reg coup 1907. 115i JX J 
United Traction (Reading) 5s coup 1926........ 103 & J 
West Philadelphia mort 6s reg 1906............ 111 A&O 


West Philadelphia 2d mort 5s coup 1926.......... 118 MAN 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 16544@16c.; Lake, 1654(g17c.; 
casting. 1612«71634c 

The Lorain Steel Company has secured the contract for constructing an un- 
derground electric railway in Wolverhampton, England. 

Stockholders of four Cleveland traction companies have made the exchange 
into bonds and stocks of the Lake Shore Electric Railway. 

The Edison Electric Illuminating Company of Boston has declared a regular 
quarterly dividend of 214 per cent., payable November 1 to stockholders of record 
October 14. 

The Worcester ( Mass) Traction Company has voted to retire and cancel 19,- 
600 shares of the preferred stock. The company recently sold its road toa syndi- 
cate, and will probably go out of business. 

The Milwaukee Electric Railway & Light Company has declared a regular 
quarterly dividend of 114 per cent. on its preferred stock, payable November 1. 
Books close October 21 and reopen November 2. 

Stock of the Consolidated Traction Compauy of Pittsburg must be deposited 
for exchange into Philadelphia Company stock by November 1 with the Land 
Title Company of Philadelphia, or the City Trust Company in Pittsburg. 

It is rumored in flnancial circles that the Metropolitan Street Railway Com- 
pany of New York may shortly reduce its quarterly dividend from 1?í( per cent. 
tolper cent. It is impossible to obtain a confirmation of the rumor. 


A dispatch from Denver, Col., states that a syndicate comprising mainly the 


officials of the General Electric Company is negotiating with the owners of the 


Denver Tramway Company for the purchase of its entire property on a basis of 
$5,500,000. 

The Electric Express Company of Schenectady, N. Y., has been incorporated 
with a capital of £25,000, to transfer by means of electric and steam cars and 
other vehicles, goods, merchandise and wares, and to enter into contracts with 
transportation companies. 


The Sprague Electric Company recently held its annual meeting and re-elected 
the following ofticers for the ensuing year: John Markle, president; Edward C. 
Platt, first vice president; Allan C. Bakewell, second vice president; Harry R. 
Swartz, secretary and treasurer. 


The Philadelphia Stockholder“ says: When the Manhattan Elevated Rail. 
road of New York is electrically equipped the stock may be worth many points 
more than at present, but at the current rate of progress it will bein the distant 
months before the steam locomotives disappear from the elevated. 


The annual reportof the Brooklyn Rapid Transit Company for the year ended 
June 30, 1901, has been made public. It shows: Gross, ,€12,135,559; expenses, $7,- 
216,008; net, $4,919,551; taxes, $754,626; balance, $4,104,925; net fixed charges, 
$3,587,122; surplus, $577, 803; previous BUFDIUE. $623,426 ; total surplus, $1,201,229. 


According toadvices from Boston, the Cambridge Electric Light Company 
will issue $50,000 new stock (500 shares) at $140 per share, the proceeds to be er- 
pended for additions to plant. Stockholders of the company are entitled to sub- 
scribe for one new share for each nine shares now held by them. Subscriptions 
will be received by the Mercantile Trust Company until October 25, when the right 
to subscribe will terminate. 


Itis announced that pursuant to an article of the mortgage given hs the Elec- 
trical Vehicle Company and others tothe Morton Trust Company, as trustee, that 
a general meeting of the owners of the bonds outstanding under this mortgage will 
be held at the oflice of the Morton Trust Company on November 16 for the pur- 
pose of the exercise by the bond owners of all or some of the powers conferred upon 
thein by article 6 of the mortgage, if at the meeting the holders of the securities 
shall deem it wise to take such action. 


Hon. Allen L. McDermott of New Jersey has been appointed receiver for the 
City and Suburban Railway Company, one of the companies comprising the 
Washington Traction & Electric Company, which controls all but one of the im- 
portant street railway lines inthe District of Columbia. The company favored 
the appointment of a receiver, but objection was made by representatives of the 
minority stockholders, who sought delay. 


The Boston News Bureau” says it is believed that the General Electric Com- 
pany will act in the matter of capital restoration this winter. Restoration of the 
capital reduction would mean a distribution of stock to the amount of 6624 per 
cent. of the present stock. On this basis the present price of the stock would mean 
a valuation of about 153 after distribution. It is understood that the company 
would continue 8 per cent. dividends. Earnings this year are at a rate sufticient 
to pay twice this amouut on the increased stock.” 


The Connecticut Railway & Lighting Company reports for the eight months 
to August 51, 1901: Gross earnings, $1,035,115; operating expenses, $004,000; net 
earnings, 360,109; present interest charges, $284,323; balance, $54,156. The general 
balance sheet as of August 31 shows: Assets - Property, $22,463,037; plant and 
construction, &1.085,259; advance accounts, $27,305; cash, $140,790; accounts re- 
ceivable, $635,05; materials, $78,714; total, $24,763,239.  Liabilities— Preferred 
stock, $4,000,000; common stock, $11,000,000; bonded debt, $9,356,000; accrued in- 
terest, $72,409; accounts payable, $139,953; taxes accrued, not due, $47,232; rentals 
and advertising, $2,156; deposits, $1,455; unclaimed wages, $0; advance ticket 
sales, €2,259; accident insurance fund, $56,630; balance undivided profits, £84,124; 
total, $24,765,259. 
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EDITORIAL NOTES. 


An important meeting 


An Important of the American Insti- 
Institute tute of Electrical Engi- 
Meeting. neers will be held Fri- 


day evening, October 25, 
at 12 West 31st street, New York City. 

The generalsubject of the meeting will be 
“Regulation in Prime Movers and Successful 
Operation of Alternators," with an introduc- 
tion by President Steinmetz. The following 
papers will be presented: ‘‘ Angular Variation 
in Steam Engines," by Mr. P. O. Keilholtz, 
of Baltimore. ‘ Parallel Operation of Engine 
Driven Alternators," by Mr. W. L. R. Emmet, 
of Schenectady. ‘‘ Parallel Running of Alter- 

"nators," by Mr. Ernst J. Berg, of Schenec- 
tady. ‘‘ Angular Velocity in Steam Engines, in 
Relation to Paralleling of Alternators,’’ by 
Mr. Walter I. Shilcter, of Schenectady. 

Itisexpected tbat other papers also specially 
prepared for this meeting will be presented, as 
many engineers in electrical, steam, gas and 
hydraulic interests have been invited. 

AS the above papers will be presented in 
abstract only, the secretary has requested us to 
announce that members who are especially in- 

‘terested in the subject are advised to send for 

advance copies, which will also be distributed 
at tbe meeting. 


x NK * 


In the issue of ELECTRIC- 
ITY of March 29, 1899, and 
June 6. 1900, we referred 
: at considerable length to 
a scheme which had been proposed of connect- 
ing Liverpool with Manchester in England by 
means of Behr's mono-rail electric railway. 
It seems that the scheme, according to the 
latest advices from Great Britain, bas passed 
through various ordeals, but that even now 
there appears to be no great hurry to carry it 
out on the part of the authorities. We hear 
that the promoters hope to move in the mat- 
ter in the early spring!“ that a new com- 
pany will have to be floated, and that a new 
bill will require to be promoted with reference 
to an agreement with oneof the affected mu- 
nicipalities. It is further ‘‘hoped’’ that a 
portion of the Warrington generating station 
may be completed by the spring of 1903, and 
one section of the line constructed, but it will 


Behr’s 
Mono-Rail. 


be another two or three years before the bulk | 


of the rolling stock will be ordered, and 1905 is 
spoken of asthe probable date of journeying 
between Manchester and Liverpool by light- 
ning express service. So much has been said 
about this project in England that most people 
really came to believe that something was 
actually being dore to help in the direction of 
higher speed electric traction, but it appe: rs 
that the German trials now proceeding are 
likely to be completed before practical opera- 
tions in England are even begun. 
K k xk 
Advices received from 


Aa Alleged abroad bya daily paper 
New System state that a system of 
for Transmitting transmitting ether waves 
Signals. using the earth as a con- 


ductor has been tried 
with excellent results in Buckinghamshire, 
England. This system of wireless telegraphy, 
known as the Armorli system, is the invention, 
so it is claimed, of a young Swede by the name 
of Orling. 

Experiments carried out on October 17 be- 
fore a number of people are said to have proven 
beyond a doubt that not only telegraph mes- 
sages, but telephone messages as well, may be 
transmitted with fairly satisfactory results by 
this system over considerable distances. The 
waves may also be made use of for steering 
torpedoes, which fact was demonstrated on the 
day in question. 

Two of the spectators were asked by the in: 
ventor to decide between themselves on a 
series of evolutions to be executed by a tor- 
pedo in the small lake. Both of these gentle- 
men were familiar with steering terms, and 
wrote out a set of instructions, which one car- 
ried to a distant tent in which the transmit- 
ting apparatus was located, while the other 
was brought to the lake side, where the tor- ° 
pedo lay on the water. 

Ata signal from a whistle the man beside 
the torpedo.consulted his paper, while at the 
same moment there was a buzzing sound of 
the machinery of the little vessel, and the 
next instant the rudder of the torpedo swung 
hard aport. Another whistle and the rudder 
straightened out backward and forward. At 
every angle in steering the little brass rudder 
swerved and turned, every motion being 
checked off Ly the man by the lake side as cor- 
rect with a prearrangement made with his as- 

sociate before the experiment began. 

The system is described by an electrical en- 


230 


gineer who was present at the tests as follows: 

“The advantage of this over other wireless 
systems arises from the fact that the earth is 
used directly as a transmitting medium and 
no natural obstructions interfere with the 
transmission of the impulses. Stripped of 
techoical terms, the system may be thus de- 
scribed: At the transmitting station are two 
earth terminals. 

“The transmitting instrument, connecting 
with an ordinary eight volt battery, causes 
electric action between these terminals con- 
sisting of a high potential discharge and low 
tension current. By this means a number of 
impulses are set up whose radius of aetion ex- 
tend over a certain area. 

* Within this area is interposed a receiving 
Instrument, which by a slmilar, but reversed 
action, will reconvert the transmitted impulses 
lato mechanical action. For instance, the ac- 
tion of the Morse instrument in dots and 
dashes is thus conveyed in the earth, trans- 
mitted in the shape of impulses to the receiv- 
ing instrument, where the mechanical dots and 
dashes are repeated. This system differs from 
the Marconi system inasmuch as it requires no 
eoherer or overhead poles, while its installa- 
tion, when perfect, should be simplicity itself. 
It is certainly the most wonderful electrical 
discovery of thls new century." 

Judging from the somewhat meagre infor- 
mation at hand, we should think the system 
invented by this young Swede in many re- 
spects resembles that tried near Paris some 
six months ago. 

& * 
While electrical machinery 
The of American manufacture 
Electrical Trade has not yet come into gen- 
With Chili. eral use in Chili, our trade 
in instruments and appa- 
ratus for scientific purposes, including tele- 
graph, telephone and kindred lines, is steadily 
increasing. In 1859 this trade amounted to 
$25,622, increasing to $32,385 in 1900, The out- 
look for American trade with that country is 
fairly promising, and it would be eminently so 
if some means could be devised to enable our 
manufacturers to compete successfully with 
Europe in the matter of transportation. It is 
said that many classes of American products 
destined for Chilean ports are not infrequently 
first shipped to Liverpool or Hamburg, and 
from these places reshipped under a new bill 
of lading, and are thus accredited in Chili to 
the latter named countries as European 
products. 

A recent canvass of the houses engaged 
more or less in handling United States goods 
at Valparaiso, met with almost universal com- 
plaint of the American method of packing 
goods for exportation. Another alleged cause 
of complaint is the manner in which packages 
containing goods for exportation to Chili are 
marked by American manufacturers. There 
is a superabundance of fancy letters that puz- 
zie the consignee as well as the Custom House 
officers. Boxes which carry old marks only 
partially erased are not infrequently used, 80 
that one is compelled to guess at the mark in- 
tended; and even the weight on the same 
package is sometimes put down in pounds and 
sometimes in kilos. Each mistake or compli- 
cation means trouble, if not fines, in the 
Custom House, and frequently much delay is 
caused in soliciting the necessary alterations 
on stamped paper and in traveling from one 
office to another to procure signatures, etc. 
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Custom House employes grow nervous over 
many American bills of lading or consular in- 
volces, which contain several packages of the 
same marks and repeated numbers. Plain, 
distinct, block letters should be used for 
marks, and the number below the mark should 
not be repeated on the several packages. 

It might be stated that the Chilean people 
are not only willing but anxious to trade with 
the United States, when they can do so on as 
favorable terms as with other countries. It 
would seem to be a popular belief (stimulated 
by foreign. commercial competitors) that the 
Chileans are unfriendly to Americans. This 
impression is incorrect. Probably no people 
in South America have better impressions of 
United States institutions ard of theaugment- 
ing importance of our country than the 
Chileans, and probably no people outside of 
our own boundaries are taking a more lively 
interest in our success in the world’s markets. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


PRESIDENT COFFIN of the General Electric 
Company has returned from his European trip. 
— 2 

FORMER owners of the Gerlach Hotel, New 
York, have sued the Edison Electric Illumin- 
ating Company for $200,000 alleged damages, 
making the claim that the electric plant “is a 


nuisance.”’ 
— 220 —UAL—w 


BERLIN has at length decided to replace 
Jamplighters of flesh and blood by electrical de- 
vices, or rather to make experiments with the 
view of replacing them. A given district is to 
be lighted by pressing the button, and if the 
experiment answers the system will be extend- 


ed to others. 
-<2 


A MEMBER of the faculty of the Moscow 
Imperial Technical School recently discov- 
ered, says a Russian paper, that a microphone, 
when attached to an electric arc lamp by wire, 
will transmit sounds through the medium of 
another electric arc lamp. Repeated experi- 
ments were made, in which the two lamps 
were separated by a thick wall. The inventor 
read ina low voice a lecture on his discovery, 
and his words, spoken into the microphone, 
were comfortably audible in the next room. 

— -$ it — 

THE Canadian Minister of Public Works has 
decided upon a very important change in the 
rates to be charged on the Government tele- 
graph lines to the Yukon. The rate for press 
dispatches, instead of being $3 per 100 words, 
as at present, will be $1 per 100 words. Cable 
rates from the Yukon will also be altered. 
The old minimum rate of $3 a dispatch will 
be done away with entirely, and there will be 
no minimum rate. Instead a tollof 40 centsa 
word will be charged. The question of com- 
mercial rates is still under consideratlon. 

——2— — — 


PREJUDICIAL effects from the application of 
the Roentgen rays are sometimes observed 
when the vacuum tube is very near the patient 
and worked by a powerful induction coil. In 
order to obviate this risk, if possible, says the 
“Electrical Engineer," London, Mr. R. Dem- 
erliac recently conducted some experiments in 
France with Oudin's resonator. He has ob- 
served that tubes worked by alternate currents 
of high frequency and high potential exhibits 


effects which are curative instead of injuri- 

ous, and he therefore proposes to utilize this 

instrument. The experiments showed that 

tubes designed especially for this mode of 

working will give as good results as the ordi- 

nary oaes now in use give with powerful coils. 
— — — —— 

NEWs has been received from Calumet, 
Mich., that the Bigelow-Lewisbon accumula- 
tion of copper on the docks at Dollar Bay will 
be shipped this fall. The Western Transit line 
of steamers of Buffalo, N. Y., will take the 
entire stock East during the next thirty days. 
There are about 8,000 tons of refined copper, in 
the form of cakes, bars and ingots, on the 
docks. This accumulation is the largest lot to 
be found in this country. By the time the 
“red metal" is shipped there will be about 
2.000 tons more on the docks, the month's out- 
put of the Tamarack, Osceola and Isle Royale 
Companies. The 10,000 tons have been sold to 
different persons, the total sum realized being 


about $2,500,000. 
— 2 


ADVICES from England state that an im- 
portant agreement has just been concluded 
between Marconi's International Marine Com- 
munication Company Ltd.) and Lloyd's by 
which the latter agrees to employ no other 
system of wireless telegraphy than the Mar— 
coni system for the period of 14 years. The 
agreement also provides for the immediate 
equipment of 10 Lloyd's signaling stations, 
one of which is to be on the Fastnet Rock, 
and twoon the Red Sea Coast, together with 
the taking over of some of the existing British 
stations, of which there are at present eight 
in number that could be rendered serviceable 
to Lloyd's for mercantile signaling. 

DR. A. I'HILLIrSs of California, who has in- 
vented an electric bath robe, claims that it is 
more etticacious than either the Turkish or Rus- 
sian bath, and that the electric current which 
passes through the body not only imparts a 
healthy glow to tbe skin, but cleanses the 
pores more thoroughly. 'The bather, he says, is 
strengthened instead of weakened, as by an 
ordinary hot water bath. The bath robe con- 
sists of a heavy corded quilt six feet long and 
wide enough to enwrap the bather. This is 
filled with 300 feet of german-silver wire, 
which is attached to a coil in a controller. The 
controller in turn is connected with an ordi- 
nary incandescent light. When a switch is 
turned the electric current passes through the 
blanket and the latter is heated to a certain 
temperature. The bather. who is placed ina 
lying position, is wrapped also in flannel 
blankets. Profuse perspiration results from 
the high temperature. 

— i-o i — 

RECENTLY some interesting experiments 
were carried out at Eskilstuna under a com- 
mittee of experts appointed by the Sewerage 
and Scavenger Doard of Stockbolm, in burning 
refuse from the Swedish capital, says the 
‘Colliery Guardian." The experiments were 
effected at the Yunktell mechanical works in 
the furnace of a boiler mainly intended for the 
burning of timber refuse and less combustible 
material. Three wagon loads of refuse had 
been sent down from Stockholm, which was 
very unsuitable for the tests, as the refuse con- 
tained from 46 to 50 per cent. of water. The 
results of the experiments were as follows: — 
(1) That wholly unassorted refuse can hardly 
be consumed in a furnace of any kind of con- 
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truction without the addition of fuel; (2) that 
the furnace in question was not at all suitable 
for the burning of refuse, at al] events not the 
kind under trial; (3) that in any case the refuse 
must be spreadin thin layers over a wide area 
to insure consumption; (4) that the refuse of a 
heterogeneous and mixed kind does not fall 
into a uniform layer through a sloping grate. 
(5) that a furnace for the burning of refuse 
should be constructed on the principle that the 
heat generated in the process is as much as 
possible utilized in the drying of the refuse not 
yet passed intothe furnace; and (6) that be- 
sides such heat no further heat for other pur- 
poses can be obtained. Thisis, of course, under 
the supposition that the refuse is of the kind 
referred to, in which there were many bits of 
glass and crockery, tins, etc. However if the 
refuse be sorted so that the material would 
consist chiefly of paper, straw, rags, old bas- 
kets, etc., the conditions of consumption 
would, of course, be far more favorable than in 


the present case. 
— di qiio — —— 


GWYNN E. PAINTER, of Baltimore, Md., has 
secured the patent for an electro-mechanical 
switch for suburban railways, which, it is 
asserted, can be used in such a manner that 
passengers can easily turn ona flood of electric 
light while waiting at a dark cross-road or 
station for a car, and at the same time set a 
signal which will stop the car. 

— E e a 


PROF. WILLIS A. MOORE, chief of the United 
States Weather Bureau, has been at Hatteras, 
N. C., inspecting the bureau’s stations down 
the coast and incidentally the wireless tele- 
graph system with which the Government is ex- 
perimenting in that vicinity. Prof. Fessenden, 
the expert in charge, has, it is stated, made 
some remarkable advances in the science of 
telegraphing without wires, and the Weather 
Bureau chief will inquire into the results, 

— didi — ——À 

THE present state of the telephone in Au- 
stralia is being seriously considered in 
Melbourne with a view to placing the tele- 
phone system throughout the country on a 
uniform basis. Melbourne itself, with a 
switchboard 30 years old, is said to lag farthest 
behind, and the want for a standard system of 
telephony is being keenly felt. It is even 
stated that not a single telephone system in 
Australia is equipped witb modern apparatus. 
Steps are being taken looking to the adoption 
of a uniform and more up-to date system in 


the near future. 
— e — 


THREE British patents for the manufacture 
of alumina or metallic aluminum have recent- 
ly been published which seem of sufficient in- 
terest to deserve notice, says the “Engineer,” 
London. The first is No. 14,572, August 14, 
1900, taken out by Mr. C. M. Hall, of Niagara 
Falls. Inthis bauxite iscalcined with a small 
quantity of carbon, and then more carbon is 
added till the proportion of that material 
reaches 8 or 10 per cent. of the whole. A cer- 
tain proportion of aluminum powder, calcu- 
lated according to the richness of the bauxite 
ia ferric oxide, silica, and titanic acid, is next 
introduced in order that an alloy of that metal 
with iron, silicon, and titanium may be sub- 
sequently formed and removed; and if the min- 
eral contains but little iron, ferric oxide may 
be added to bring the percentage of that con- 
Btituent up to the desirable minimum, while 
in some cases a flux such as lime, soda, cryo- 
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lite, or fluor-spar, is also employed. The mixture 
is brought intoan electric furnace constructed 
of a metal jacket and a carbon lining, having 
a vertically suspended electrode, etc., and a tap- 
ping hole at the bottom. The current is 
turned on and the material is fused, working 
either at a very high temperature, or for a 
long period of time, until the above-mentioned 
alloy is produced. "Tbe second patent, No. 14,- 
573, August 14, 1900, was also taken out by Mr. 
C. M. Hall. Here calcined bauxite is digested 
in a closed vessel, with a solution of sodium 
carbonate in such proportions that two or 
three molecules of Na, CO, are present for 
every ene molecule of Al, O, in the ore; and 
with enough quicklime to causticize the 
former reagent. Steam at 140 pounds pressure 
is led into the digester, and its contents are 
agitated for several hours. The solution of 
sodium aluminate is filtered, and then treated 
with a currentof carbon dioxide, asin Deville's 
original process, to throw down tbe alumina. 
The third patent is No. 9,676, May 9, 1901, 
taken out by Mr. A. H. Cowles, of Cleveland, 
and the British Aluminium Company. It re- 
lates to the manufacture of aluminum, sodium, 
aluminum carbide, and alluys of aluminum 
with sodium or other metals. A mixture of 
sodium aluminate and powdered carbon in 
proper proportions is made upand heated elec- 
trically in a closed furnace, one wall of which 
is permeable to gases and vapors. The sodium 
is reduced to the metallic state, volatilizes, 
passes through the diaphragm, and is con- 
densed ina suitable vessel; the aluminum 1s 
also reduced, and remaining in the furnace, 
combines with the carbon to yield its carbide. 
If to the above mixture a compound of some 
non-volatile metal is added, there is obtained 
an alloy of aluminum with that non-volatile 
metal, the sodium escaping as before. 
—— eee 

THE annual report of Brig. Gen. George M. 
Randall, commanding the Department of 
Alaska, was recently made public by the War 
Department. The report is dated at Fort St. 
Micbael, and General Randallsays: ''In con- 
nection with the telegraph line it is proper to 
remark that in the original plan for its con- 
struction it was proposed that a large section 
of the line sbould be for the present a land 
cable, to be replaced gradually by a permanent 
line, regularly constructed, should the condi- 
tions justify; also that St. Michael's would be 
connected by cable with Unalaklik, the point 
of departure from the coast to the Yukon. 
The total length of line constructed up to date 
aggregates approximately 400 miles. The work 
is being pushed along the Yukon River above 
Nulato and by the close of navigation in Sep- 
tember it is hoped there will be telegraphic 
communication between this point and Fort 
Gibbon, a distance by tbe line of about 120 
miles. There are many difficulties to be over- 
come in such construction, and which are 
peculiar to the Arctic climate. Along the 
coast of Norton Sound and a portion of the 
Portage from Unalaklik to Kaltag is a ‘tundra’ 
country, merging into spruce forests, with 
dense undergrowth as the Yukon is ap- 
proached. This latter condition extends 
generally throughout the Yukon Valley. The 
cable from St. Michael to Nome, which was 
laid by the Alaska Commercial Company, sal- 
vors of the cable ship Orizaba, and operated 
for a time last fall, wascarried away by the ice 
in November and has not been recovered up to 
the present time.“ 
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THE BEST MANNER AND MODE OF CON- 
DUCTING THE RETURN CIRCUIT 
TO THE POWER HOUSE.* 


BY E. G. CONNETTE. 


The writer is somewhat at a loss for new 
material to offer on this subject, as it has been 
discussed for years, and improvements intro- 
duced until the present practice of using the 
rails with bonded joints for conducting the 
return circuit has been practically perfected, 
so far as the use of the rails of the track can be 
utilized for that purpose; especially when the 
highest state of the artof bonding the joints 
is particularly observed and the work carefully 
done. A large portion of the troubles which 
exists under the present practice is on account 
of inefficient, careless work, and the use of 
faulty material, but even when the greatest 
care is observed and the best material is used 
in bonding the joints, the deflection of the 
joints in the course of time from various 
causes will impair the efficiency of the ground 
return. 

A few years ago when electricity as a motive 
force had been perfected to such a degree as 
induced the street surface railroads to trans- 
form their motive power -from horse power to 
electric power, there were two electric com- 
panies in the fleld offering apparatus for street 
car propulsion, viz., the Sprague Electric 
Company and the Thomson-Houston Electric 
Company. In 1890, the writer assumed the 
management of a street railway company, a 
part of which was being equipped by the 
Sprague Electric Company and the other by 
the Thomson-Houston Electric Company. The 
Sprague Electric Company used the rails of 
the track exclusively for conveying-the return 
circuit and used a No. 6 galvanized iron band, 
riveted to the rails, around each joint. The 
Thomson-Houston Company used an auxiliary 
copper, the same size as the trolley wire, laid 
in the center of the tracks on the tops of the 
cross-ties, connecting the same with a wire of 
a smaller size with a rivet to the center of each 
rail, and I believe that it was their idea to use 
the same amount of copper wire for the ground 
return along the tracks, connected in the 
manner as above described, as was used over- 
head. In a few months it was discovered that 
the voltage on the lines equipped by the 
Sprague Electric Company was very low, 
especially towards the end of each line, and 
upon investigation, it was found that the gal- 
vanized iron bands had almost entirely disap- 
peared, while on the. lines equipped by the 
'l'homson-IIouston Company the loss in poten- 
tial was about the same as when the work was 
first installed; the rail joints of the Sprague 
lines were rebonded with copper bonds riveted 


. to each rail, but in the course of time, it was 


further discovered that these bonds were too 
small in size, and that the loss of potential was 
gradually increasing on account of the bonds 
deteriorating and being broken off, and it was 
necessary to go over the lines again and rebond 
them. On account of the large inittal expense 
of anauxiliary ground wire and of the im- 
provements and progress in the method of 
bonding the joints and the use of heavier rails 
together with the improved method of sup- 
porting the joints, the use of the auxiliary wire 
in the ground for the return circuit was aban- 
doned. With the great variety of devices and 


* Paper read at the 20th Annual Convention of the Ameri- 
can Street Railway Association, heldin New York City, Oc- 
tober 9-11, 1901. 
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improvement in the art of bonding the rail 
joints at the present time, there i8 yet more or 
less trouble experienced, and the tendency is 
toward a jointless metallic return by using 
electrically welded or cast-iron joints, which 
practically makesan unbroken metallic return, 
50 far as the tracks are concerned; but, unfor- 
tunately, a large number of street railroads 
are not financially able to relay their tracks 
with heavy rails and use the improved method 
of joint support and connections, and the prob- 
lem with them is yet unsolved as to how to 
bond the joints of the rails so as to get a per- 
fect connection with one that will stand and 
overcome all resistance or loss. It must be re- 
membered that in a mile of track there will be 
from 179 to 352 joints, and while the rails of 
the track have more than ample capacity for 
conveying the current, the joints must be so 
connected as to give the current a path across 
of but little or no resistance; when the joints 
are properly bonded, the track for a period of 
time answers well fora return circuit, but 
after a while the connections at the joints be- 
come corroded, the bolts are worn, the joints 
deflect, and the bonds here and there are either 
broken or worn in two, or corroded and loose 
at the connection, and the result is a very im- 
perfect and inefficient ground return. In some 
instances there is an insufficient amount of 
wire used forthe return circuit from the tracks 
to the power house, and in some cases when 
there is enough wire for this purpose, the con- 
nections to the rails are inadequate and create 
a resistance that neutralizes the conveying 
capacity of the copper intended to convey the 
return circuit to the power house. The wires 
of the return circuit should be connected 
to the rails with a connection of equal capacity 
to the conductor, and should be connected in 
three or four places, so that ifone should be 
broken or disconnected, there would still be 
ample carrying capacity in the other connec- 
tions, 

In the early days of telephone exchanges, the 
ground was used as a return circuit, and we 
are all familiar with the inefficient and poor 
telephone service while this state of things 
continued. The service was disturbed by the 
trolley currents and other influences until 
finally the telephone exchanges were furced to 
put up a metallic return in order to save 
trouble, annoyance and disturbances to their 
service, and I believe after a trial it was dis- 
covered that the expense of putting up the 
metallic return was more than compensated 
for, by the improvement in the efficiency of 
their service, and was money well invested. 

It is therefore, the opinion of the writer, 
that ''the best manner and mode of conduct- 
ing the return circuit to the power house” 
is by using practically a jointless and indepen- 
dent metallic return, connected to each rail, 
and the connection made with ample surface 
contact and absolutely water tight, onaccount 
of the chemical action, which is likely to take 
place between the copper rivet and the steel 
rail, the rivet should becovered with a thick 
coating of lead, solder or tin; the best connec- 
tion which can be used, if tbe facilities are 
available, is to electrically weld the connection 
from the auxiliary ground wire to the center 
of each rail, and, I dare say, that even with 
tbe extra initial cost of anindependent ground 
wire, jt will result economically in the long 
run. If anindependent metallic return cir- 
cuit was the custom now, tliere would be no 
necessity for a paper to be written on this 


subject; there would be no more need ofdis- 
cussing the subject of rail bonding, or of elec- 
trolysis, or of the best method of discovering 


bad connections in the return circuit, and the 
expenditure of a large amount of money for 
expert investigation and advice to cure the 
bad results of the present imperfect system of 
conducting the return circuit to the power 
house; and the amount saved by loss of power, 
cost of rail bonds and labor of renewals, tests 
and investigations, as well as the trouble and 
expense incident to electrolytic action will be 
more than ample to ground return. 

Cast-iron joints and electrical welded 
plates on the joints makes the rails of the 
track practically a jointless metallic circuit as 
a conveyance for the electric current, but the 
very large number of joints in the rails of the 
track makes the certainty of an unbroken 
and continuous metallic circuit a doubtful 
proposition, as the wear and tear of heavy 
traflic, and the expansion and contraction of 
the metal will, in the course of time, produce 
results, which may very materially impair the 
etticiency of the joints as a perfect conductor, 
and it appears to the writer thatit is just as 
essential to have a conductor of as perfect and 
as efficient in carrying capacity, to convey the 
current back to the power house, as is used to 
convey the current from the power house to 
the car, and if tbis were the case, there would 
be no more troubles with the return circuit“ 
I do not advocate a double trolley, because of 
the difficulties which are well known to street 
railway people, but an independent metallic 
return used in connection with the single trol- 
ley system is not as expensive to install as the 
double trolley system, and, practically, ob- 
viates all the troubles incident to the ground 
return where the rails with bonded joints are 
used for the return circuit. 
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MISCELLANEOUS NOTES OF 
TO CENTRAL STATION 


BY W. H. WAKEMAN, 


Many reasons are advanced for forcing boilers 
beyond their rated capacity, while others are 
given for expecting a reasonable service from 
them and no more, but the idea that it is 
proper to work a boiler as hard as possible un- 
til it is worn out and then geta new one, is a 
ratber novel way of stating the case. If steam 
users wish to pay for coal wasted in this way 
there isno law to prevent them from doing 
it, so far as I am informed, but the great 
trouble is that it is difficult to convince the 
owner of a plant that his boilers are worn out, 
forif his engineer claims that they should be 
taken out at once, the owner may not heed tlie 
advice given, and if they run for one month 
more, there appears to him that there is no 
reason why they cannot run two or three 
months longer, bence they are used after they 
are unsafe. 

some engineers claim that it is a good plan 
to use a gasket several times over for packing 
the man-hole cover ofa boiler, while others say 
that a new gasket should be puton every time 
that the cover is to be put in place atter the 
boiler has been opened. ‘They claim that this 
is a very important job, and that a new gasket 
is none too good for it, 'This is admitted, but 
the question to decide is whether an old gas- 
ket will fit into place and makea good joint, 
or if a new one is more reliable in this respect. 
Some of the surfaces to be packed are quite 
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rough, but this makes no particular difference, 
provided the man-hole cover is marked and 
put back in the same position that it was 
taken out of, for the gasket will then fit into 
place and make a good joint. Ifan old gasket 
isturned bottom upwards there is sure to be 
trouble, for it will not hold water. If it is de- 
Sired to use the same gasket several times, 
the face of the joint on the inside of the boiler 
Should be covered with graphite, or with chalk 
in order to prevent the rubber from sticking to 
it when the cover is removed. If it is to, be 
used only once there is no necessity for put- 
ting anything on it either to make it stick or 
to prevent it from sticking. 

I have heard of several cases where the pack- 
ing of a man- hole cover has blown out witha 
full pressure of steam on the boiler. It seems 
as if this was hardly possible when the joint is 
made as it should be in the first place. When 
fitting the hand-hole covers into a pair of new 
boilers I noticed that when the covers were 
putin place without gaskets they did not fit 
properly, as they bound in the hole before the 
face reached the head. It is possible for a man- 
hole or a hand-hole cover to bind at this point 
so as to prevent the gasket from being clamped 
tightly in place, when the pressure might blow 
it out. 

Sometimes the engineer or the fireman will 
put a man-hole cover in so carelessly that the 
tubular gasket is cut in two, making a bad 
leak. Inother cases the joint dn the tubular 
gasket is not properly made, so that both ends 
of it are not clamped as they should be, tlie re- 
sult of which is that one of them is forced out 
of place by the pressure, making it necessary 
to empty the boiler and put ina new gasket. 
This not only causes delay, but may result in 
injury to the engineer or fireman in charge, as 
it is natural to make every effort to repair 
the damage as soon as possible, and while so 
doing more than one man has been badly 
scalded. 

It is sometimes claimed that all of the im- 
purities in the water that is fed into a boiler 
remain in the shell when the water is evapo- 
rated, but this is not strictly true, for some of 
them will be carried over with the steam, 
whether it is used for running an engine, for 
heating a building, for cooking food or for mak- 
ing beer. If water is carried over with the 
steam, some of the impurities that go over 
with it may damage the cylinder of an engine, 
and food or beer may be spoiled by foreign 
mutter which the steam contains. I have 
seen safety valves badly coated with soda ash 
that was used to remove scale, and which was 
supposed to stay in the boiler until the water 
was changed. 

Whenever an engine is wrecked by a charge 
of water entering the cylinder of it, the fire- 
man is sureto be blamed forcarrying the water 
level too high and thus causing the trouble, 
but he should not be condemned without a full 
and impartial investigation. My attention 
has just been called to a case of this kind 
where the engineer of alarge plant claimed 
that he could not get the best results from the 
steam furnished him, because water came over 
with it. The boilers are some distance away 
from the engine, so that the boiler room was 
placed in charge of an intelligent fireman, and 
when told that he carried his water level too 
high he protested vigorously. One day when 
a charge of water came into the cylinder, the 
engineer and superintendent went to the boil- 
er room at once. and found the water level no 
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higher than it had ought to be. This con- 
vinced them that the fireman was right when 
he claimed that the fault was not his. Further 
investigation showed that the main steam pipe 
did not have a continuous pitch towards the 
engine, but there were places where water 
could stand in it. This gave no trouble so long 
as the load was light, but when a heavy load 
came on the larger quantity of steam called 
for rushed through the pipe, carrying the 
water with it, hence the trouble. The pipe 
had recently been put up but it was necessary 
to remodel 1t before thetrouble could be cured. 
Some of the engines at the Pan-American Ex- 
position have been damaged by water in the 
steam furnished, but this does not necessarily 
mean that the boilers prime badly, nor that 
the firemen are careless, as the above incident 
plainly shows. 

'The fusible plug ina tubular boiler should 
be located in the rear head three inches above 
the upper row of tubes. One inch above these 
tubes 18 not enough, because the rear end 
should be set about one inch lower than the 
front end, so that all of the water will drain 
out, when the blow off valve is opened. When 
the fusible plug is three inches above the tubes 
on the rear end there will be only two inches 
of water at thefront end, when the plug melts 
out, and this is none too much for safety. There 
seems to be a conflict of authority concerning 
which end should be placed towards the pres- 
sure, for while some say put the large end in, 
others claim that the small end should look 
inward. When an engineer buys one of them 
he usually proceeds to screw it into place in 
the only way that it will go in, without spend- 
ing much time in speculation, but it does no 
harm to investigate these matters in order to 
fully understand them. If the large end is 
put outward, the steam pressure may blow 
out the filling before it melts, which makes it 
appear as if the water had been allowed to get 
low when it has not. While investigating 
this matter I found that many of these plugs 
were made so that the filling appeared to be 
without a taper when viewed from the outside, 
but when cut open it was plain that the larg- 
est part of it was at the center, so that they 
could be put in either way and prove equally 
effective. The inside end of these plugs 
should be kept free from scale and sediment 
while in service, because otherwise they may 
not melt out as soon as the water level falls 
below them. 

A tubular boiler should be set so that the 
upper row of tubes will be level crosswise of 
the boiler, because if one side is set higher 
than the other, that side will have less water 
over it than the other. If the dome does not 
Stand vertical when set in this way, or the 
steam nozzle leans one way or the other, they 
should be taken off and put on properly, or 
else the piping should be brought into its 
proper place by cutting drip threads, or by 
using flanges that are thicker on one edge than 
the other. 

Cases continue to be reported where pipes 
used under high pressures are found to be 
holding by one or two tlireads only, owing to 
careless steam fitters having charge of jobs 
when they were in course of erection. This is 
8 dangerous practice and measures should be 
taken to put an end to it at once. If a rule 
requiring each joint to be made up separately 
was rigidly enforced it would be a great im- 
provement, because a steam fitter frequently 
starts two or three joints on the Same pipe, 
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and then screws them up together, therefore 
if one of them does not screw in as much 
as it had ought to, he does not notice the dif- 
ference. 
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ELECTROLYSIS AND INSURANCE.“ 


BY HUBERT SCHUURMAN WYNKOOP, M.E. 


To no one is the subject of electrolysis of 
more vital interest than to the fire under- 
writer, and yet it is doubtful whether the 
average insurance man gives to the electro- 
chemical destruction of our underground 
metal work more than a passing thought. 

In a broad sense the process of electrolysis 
consists in the passage of anelectric current 
through a solution of metallicsalt, from an ox- 
idizable metal to some otherconductor, the salt 
being thereby separated into two parts; first, 
the metal, appearing at the negative electrode; 
and, second, an unstable compound of the re- 
maining elements. This unstable compound 
is supposed to unite with the hydrogen of the 
water, liberating oxygen and forming an acid. 
Both oxygen and acid appear only at the posi- 
tive electrode, which is thus made subject toa 
double decay—a corrosion by the oxygen and a 
solution by the acid. 

A little study of the conditions existing ina 
trolley town will convince one that, theoreti- 
cally at least, gas pipes, water pipes, railway 
tracks and other artificial conductors are 
gradually disintegrating, and that electro- 
chemical action is a factor in accelerating the 
decay. These conductors are the electrodes. 
In contact with them is the soil, containing an 
electrolyzable salt—chloride, nitrate or sul- 
phate of ammonia, potash, soda or magnesia. 
Add to these moisture and electricity, and 
electrolysis is set in motion. 

The moisture is the natural dampness of the 
soil; the electricity is the current of the street 
railway generator. 

This view of thesub-surface electrical con- 
ditions of the town opens up enormous possi- 
bilities. The size and distribution of the ele- 
ments of our gigantic cell require a corre- 
spondingly large supply of electricity; and it 
has been reserved for the grounded return 
trolley system, unfortunately, to demonstrate 
its ability to furnish current enough to carry 
on this deplorable electro-chemical destruc- 
tion. 

The ordinary trolley railway, then, is indis- 
putably responsible for increasing our fire 
hazards; for, if the destruction of piping and 
other metals laid underground can be proven— 
and thisinvolves no difficulty whatever—the 
disastrous results of this destruction speak for 
themselves. 

The current of the street railway system, 
after passing through the car motor, is led to 
the rails, whence it is expected to find its way 
back to the power house via the rails—and, in- 
cidently, via any other path or paths that may 
be available. With strict impartiality tbis 
“return current“ divides itself up and travels 
the various paths, in quantities inversely pro- 
portional to tlie resistances encountered; and 
those portions of the current which do not 
confine themselves to the rails and the return 
feeders, but pass homeward along pipes, etc., 
are classed as '*stray current," ‘‘ vagrant elec- 
tricity "or *'trolley leakage.“ 

Such is the theory, and unfortunately, the 
practice as well. From all points of the com- 
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pass are coming in complaints of the failure o 
gas and water pipes, the accompanying evi- 
dence indicating conclusively that the inception 
of electrolytic troubles was in each instance 
coincident with the placing in service of the 
electric street railway. 

Our latest information indicates that no in- 
dustrial metal is free from electrolytic trouble 
—given the proper conditions—and that cast- 
iron seemed to be safe only because it respond- 
ed more slowly to the attacks of free oxygen 
and acid. Prof. Samuel Sheldon has shown 
that the retarded effect upon cast-iron is due 
to the skin which consists of a silicate of 
iron. 

The ultimate breakdown of a water main 
cannot be predicted at the present day as in the 
past. Formerly, we might safely count on a 
life of 10, 20 or 40 years for our cast-iron pipe. 
Now that electrolysis has been added to the 
ordinary process of rusting, the pipe life may 
be one year or 40 years, depending not only 
upon the character of pipe and soil, but also 
upon the unknown and shifting electrical con- 
ditions. 

The failure of a water main cannot cause a 
fire, but the breakdown of a pipe used for the 
distribution of gas is a direct cause of fires, 
which may originate under a number of condi- 
tions. 

Several years ago it fell tothe lot of the 
writer to investigate in detail the circum- 
stances attending a ‘‘man-hole explosion.“ 
The subway affected paralleled an electric 
Street railway, being about 5 feet distant from 
the nearest rail. Overhead was a steam ele- 
vated railway, while the street pavement con- 
sisted of granite blocks. In order to protect 
the lead sheathing of the cables from electrol- 
ysis, bond wires had been used to connect the 
armors electrically with each other, with the 
man-hole head and with the rails. At the 
point of the accident some of these bond wires 
were found to have been disconnected, 
whether as the resultof the explosion or not 
could not be determined; but an inspection of 
other man-holes developed the fact that the 
bond wiring as it actually existed was favor- 
ably arranged to encourage a difference of 
potential between adjacent bonds or between 
bond and lead, or bond and man-hole head. 
Indeed, the attachment of a voltmeter to vari- 
ous pairs of points in one man-hole secured 
readings ranging from zero up to 1 and 14 
volts. 

The man-hole cover at the point of explosion 
being without vents, tbe notion of a discarded 
lighted match was untenable; nor did it seem 
wise to saddle upon spontaneous combustion 
the responsibility for gas ignition so long asa 
more plausible explanation might stand in 
the foreground. So the report was made to 
State that the explosion was due, primarily, to 
an accumulation of gas in the subway, for 
which the gas company was responsible owing 
to leaks in its pipes, and for which the subway 
company also was responsible on account of its 
failure to so ventilate its subway as to care for 
the stray gas which was known to exist; and 
that, in the second place, the gas was proba- 
bly ignited by an electric arc between two 
conductors at different potentials, which con- 
ductors were intermittently jarred into contact 
by the vibration from a passing wagon or Car. 
The writer further stated that, in his opinion, 
the difference of electrical potential was due 
largely to the stray current from the trolley 
system. 
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While the hurtling man-hole cover can 
hardly be classed among fire risks, it is inter- 
esting to note that the back-flash of the ex- 
plosion traveled along a subsidiary duct until 
it entered a nearby building, where a fire 
which ensued a short time after was subse- 
quently attributed by many to the explosion 
in the subway. 

In this instance the trolley leakage intro- 
duced a fire risk through the intervention of 
electrolysis; for the gas leakage was shown 
later on to bedue largely toexcessive corrosion 
of the gas mains, rather than to the ordinary 
leakage at the pipe joints. 

The fire underwriter must perforce give due 
heed to the preservation of gas mains from the 
ravages of electrolysis. 

Now these citations are sufficient to show 
that the proper disposition of the return cur- 
rent of the electric street railway constitutes a 
problem, the solution of whichis of much im- 
portance to insurance people. Day by day the 
danger is growing; and, notwithstanding all 
the investigations that have been undertaken 
aud the palliatives that have been applied, the 
remedy has not been found. At present we 
are only temporizing, fearing to banish the 
grounded return trolley, and hoping at some 
early date a remedy for electrolysis and its 
kindred evils may bediscovered. But when the 
fire insurance interests once become keenly 
alive to the destruction that is now going on 
there will be no further delay, no temporizing; 
but, instead, prompt, decisive action. And, 
outside of processes at law, it is to the tire 
underwriters tbat the gas and water companies 
must look for relief. 
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CANADIAN NOTES. 


The Canadian General Electric Company 
has arranged with the Dominion Government 
to develop power at Nassau Mills for use in 
the Peterboro works of the company. Nassau 
Mills is on the canal about three miles above 
Peterboro. 


Arrangements are reported to have been 
completed for the building of an electric rail- 
way system to connect the leading towns of 
the island of Cape Breton in the province of 
Nova Scotia. 


The street railway, electric light, incandes- 
cent light and telephone companies of Toronto, 
Ont., have appealed against the increase of 
their municipal assessments that lave just 
been revised and placed upon them. These 
increases appealed against are: Street Railway 
Company, $1,156,000, of which $700,000 is on its 
cars, which have never before been assessed; 
Bell Telephone Company, 8475, 000 on poles, 
plant and wires; Electric Light Company, 
$129,000, and Incandescent Light Company, 
$165,000 on plant. 


There seems to be little doubt that Edison 
has solved, or ison the point of solving, the 
problem of securing storage batteries of a 
much lighter metal than lead. A few weeks 
ago it was announced that Mr. Edison was de- 
veloping a process for the use of nickel for 
Storage batteries, and following this came a 
visit to Sudbury, Ont., and an investigation of 
Ontario’s resources. Recently a letter was re- 
ceived at the Ontario Bureau of Mines from 
Mr. Edison stating that he has a dozen pros- 
pectors at work now around the Sudbury dis- 
trict searching for nickel veins, and when 
spring comes he will put twice as many pros- 
pectors in the field. 


ING TRE USE OF COOLING TOWERS 
FOR CONDENSING PURPOSES.* 


BY J. II. V AIL, 
Mechanical and Electrical Engineer, Philadelphia. 

It is not the purpose of this paper to enter 
into the minute details of what should com- 
prise the equipment of 3n individual modern 
power generating station, these general feat- 
ures being too well known to warrant repeti- 
tion, but I preferably invite your attention to 
improvements in certain directions which 
make for economy, and that may witb advan- 
tave be introduced into existing or prospective 
Stations. 

I submit the proposition that it is not. good 
business policy to maintain in operation a 
wasteful plant, for the reason that as com- 
pared with an economical plant of equal ca- 
pacity the wastefulness in fuel, water or other 
costs of operation must be capitalized accord- 
ing to the ratio of tlie increased cost of opera- 
tion and maintenance. Therefore the en- 
gineering question of judicious selection of 
auxiliary equipment to reduce wastefulness 
becomes of prime importance to the business 
man who anticipates reaping the largest at- 
tainable profit from his investment in the 
electrical field. 

There should be a sensitive perception of 
the particular advantages to be derived from 
the combination of certain types of appliances 
in any particular station according to its lo- 


cality. The application of economical auxil- 


iaries in a station is toa certain extent a com- 
nercial as well as an engineering problem, for 
the reason that the engineer is expected to 
design and build the station equipment to the 
end that the highest commercial results may 
be obtained. 

The application of any special economic de- 
vice will be justified when by careful analysis 
it is determined that the savings derived will 
repay: 

1. All cost of maintenance, depreciation, at- 
tendance and operation. 

2. A fair interest on the initial investment. 

3. A reasonable profit in addition. 

The environment of the station will largely 
determine many of the leading features of its 
equipment. For instance, there are towns in 
the coal regions where the cost of fuel is so 
low that the saving elsewhere usually secured 
by condensation will not be suflicient to pay 
the interest on the cost and maintenance of 
the additional equipment needed to operate a 
condensing engine, but these exceptionally 
favorable conditions are so rare that while 
worthy of notice we can best devote our at- 
tention to the locations where money can be 
saved by the introduction of new methods ata 
reasonable cost. 

Prof. R. H. Thurston at the New York meet- 
ing, 1859, of the American Society of Mechani- 
cal Engineers has fully set forth the progress 
in steam engine efticiency, summarizing the 
economy obtained in the best practice to date, 
and finally concluding that the steam engine 
has now been so far perfected that but little 
more can be expected from the designer. If 
we would secure additional economies we must 
look for them outside of the engine, and I 
venture to advance some suggestions that I 
believe are justified from results attained, ard 
paper read at the 20th Annual Convention of the Ameri- 


can Street Railway Association, held in New York City, Oc- 
tober 9 71,1901. 
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densing engines. 

The advantages obtained with a condensing 
which if adopted in combination where fuel 
and water are important items cof operating 
expense will materially reduce the cost per 
horse power hour. 

The use of pulverized fuel I venture to ad- 
vance as one of the lines for greater economy 
of fuel in the future for several reasons: 

l. More perfect combustion can be obtained, 
resulting in the possible utilization of a larger 
proportion of the heat units contained in the 
coal. 

2. As the coal is pulverized by machine and 
by automatic regulation supplied to the fur- 
naces, the labor of firing is reduced to min- 
imum expenditure. One mancan attend the 
furnaces for at least 1,000 hp. of boilers. 

3. Asevery available particleof combustible 
is hurned, there is a saving in the handling 
of ashes. I have seen stations where 5 to 10 
per cent. of good coal was thrown away with 
the ashes. 

At many large cement works most effective 
and satisfactory methods of firing with pul- 
verized fuel have, to my personal knowledge, 
for a long time been in successful and continu- 
ous service in rotary kilns for burning cement 
Clinker, which require to maintain a tempera- 
ture of 3,000° F. The method of burning pul- 
verized fuel with an air blast is the most ad- 
vantageous, as it admits of a more accurate ad- 
justment of the supply of air and fuel, almost 
ideal combustion is secured, similar to the 
burning of natural gas, and all requisite flexi- 
bility may be obtained for controlling the sup- 
ply of combustible and the steaming produc- 
tion of the boilers. 

In adopting the use of pulvervized fuel there 
will be required a larger combustion chamber, 
and the boilers should have a larger propor- 
tionate heating surface to enable them to ab- 
sorb the increased available heat units ob- 
tained from the better combustion of fuel, or 
with boilers of a given heating surface and 
steaming capacity less fuel will be used; the 
opportunity of using a cheaper grade of fuel 
should not be overlooked. 

At the May meeting in Milwaukee of the 
American Society of Mechanical Engineers 
this subject was presented and discussed, 
showing that its employment has emphatically 
passed far beyond the theoretical stage. The 
superheating of steam means the raising of 
its temperature after its generation in the 
boiler, without greatly increasing its pres- 
sure. The idea is not new, as the subject bas 
been followed up with more or less success for 
the past fifty years. The theoretical economy 
hoped for and practicable methods of its at- 
tainment have been persistently sought, the 
ditticult problems have one by one been worked 
out, and the obstacles one by one overcome 
until now application of superheating will be 
contracted for by reputable concerns, and very 
high economies obtained. 

It is stated that with horizontal tandem 
compound engines of comparatively small 
power, an economy of 9.00 to 9.76 lbs. of steam 
per i.h.p. is obtained, while in larger engines 
8.9; has been reached. The writer does not 
claim to have personal experience with super- 
heated steam, but is informed by one of our 
most conservative engineering firms that they 
will contract for installations and guarantee 
under stipulated conditions a steam consump- 
tion not exceeding 10 lbs. steam per i. h. p., 
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equipment areso fully and generally recog- 
nized by engineers of good repute that we need 
not dwell on these details, but we all recognize 
the fact that many stations for various reasons 
are so unfavorably located as to be deprived of 
the advantages of an ample supply of cooling 
water, and to the managers of such stations the 
benefits to be derived from the ccoling tower 
must appeal with unusual force if care is be- 
stowed in analyzing the cost of equipment, the 
benefits derived and the economy effected. 

The idea of artificially cooling the tempera- 
ture of circu‘ating water to make its continu- 
ous use available for condensing purposes is 
not new. Many methods have been described 
in the technical papers. There have been used 
series and tiers of iron pans, plank troughs, 
Spray pipes, tubular tiles set vertically with 
broken joints, suspended woven wire mats or 
partitions set as open towers, or with enforced 
air circulation by fans, shallow tanks, etc., all 
of which have been more or less effective. 
Thus it will be seen that the methods of arti- 
ficially cooling water for condensing purposes 
have been subjects of experiment along various 
lines for many years, and the final result of ex- 
periments and investigation is concentrated 
in the present successful design of a cooling 
tower that so distributes the water that the 
greater area of surface is exposed to the air 
circulation, and the vapors resulting from 
evaporation are successfully dissipated, either 
by natural circulation or forced draft. 

The cooling water therefore actually fills the 
gap of affording the needed opportunity for 
economy where the environment of an inland 
station would otherwise require that particu- 
lar company to continue to expend its money 
for an extravagant waste of fuel and water. 

A practical illustration is the 26th street 
station of the New York Edison Company, de- 
signed by the writer in 1887 and started in 1888. 
The maximum equipment was limited to 2,600 
hp. with the best selection of apparatus then 
obtainable. But with the originally designed 
boiler capacity we now find with improvement 
in engines and dynamos, and the applica- 
tion of cooling tower and condenser system, 
the maximum capacity is increased to 6,000 
horse power. 

I could state several instances where I know 
large expenditures were purposely made to 
locate the power house at a convenient point 
for water supply, frequently incurring an extra 
expense for coal delivery and a large invest- 
ment inlong polelines or systems of under- 
ground conduits and conductors; the combined 
cost of which was greater than a cooling tower, 
and the net results would not compare favor- 
ably. 

There are now upwards of 500 cooling tower 
installations that range in capacity from 250 
to 12,000 hp., which is substantial evidence 
that the cooling tower is not experimental, 
but when applied by an experienced engineer is 
beneficial; the advisability of itsapplication in 
any specified station becomes a question that 
must be determined from the commercial and 
engineering analysis previously suggested. To 
those who may contemplate the installation of 
cooling tower and condenser equipments I 
would earnestly suggest that for the entire 
equipment a liberal margin of capacity be 
allowed over and above the maximum estimat- 
ed service, for the reason that a combination 
of conditions may arise where a heavy load is 
demanded under adverse atmospheric condi- 
tions, and in such event a very liberal supply 
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of cooling water will be required for effective 
condenser service. The cooling water should 
be estimated at not less that thirty times 
the steam consumption of the engine, and two 
thousand times more air than water will be 
required. 

The heat extracted from the water by pass- 
ing through the tower will depend upon atmos- 
pheric temperature, humidity, etc., but actual 
results show a range of from 30 degrees to 50 
degrees reduction of temperature and a vacuum 
from 23 to 27 inches is readily obtained. 

Under certain conditions there will be a 
small loss of water due to evaporation in pass- 
ing through the tower, say from 1 to3 per 
cent.; where the circulating water is kept 
separate from the boiler feed this loss can 
be made up atslight cost. In a carefully de- 
signed equipment of cooling towers with sur- 
face condensers and grease extractors, the cost 
of boiler feed water can be reduced to the pur- 
chase of a very small amount to make up for 


- losses by evaporation and leakage. 


Where conditions for installation are favor- 
able the open cooling tower requiring no ex. 
penditure of power for driving fans shows ex- 
cellent results, as attested by the following ex- 
tracts from daily log records of the power sta- 
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ing conditions of temperature and load the 
speed of the fanscan be increased or decreased. 
In winter there are many hours when the low 
temperature of the air circulating through the 
tower will cool the water without running the 
fans, while during the high temperature in 
summer the fans must be run at maximum 
speed. 

The combined air pump and jet condenser 
may be used where the cooling tower is located 
at the ground level, but where it is seton a 
roof or much elevated above the pumps it is 
preferable to use the surface condenser, as 
there will be a balanced water column and the 
work on the pump is simply against the head 
of water due to the height of the tower. Motor 
driven pumps are suggested as being prefer- 
able to steam pumps on the score of economy. 

Having stated the conditions under which 
the cooling towers may be installed to secure 
the advantages of condensing systems let us 
briefly investigate the results attained. 

I submit the following table prepared from 
daily records in a log book of a power station 
equipped with the fan type of cooling towers, 
and operated under the writer’s supervision, 
which gives a fair range of working conditions 
in different months: 


Jan. 31. 
. Time. 9 P. M. 
Temperature atmosphere, deg......... 30 


Temperature condenser discharge to 


cooling tower, deg.................... 110 
Temperature condenser suction re- 

turned from tower to tank, deg...... 65 
Degrees of heat extracted through 

/«öéê1—did xAMVCOCU QU tae. Ss. 45 
Speed of fans at tower, r. p. m......... 36 
Vacuum at condenser, inches.......... 25i 
Strokes of condenser pump. 30 
Pounds boiler pressure.................. 110 
Temperature boiler feed, deg.......... 212 


tion at Plainfield, N. J., during July, 1901: 


OPEN TOWER—TEMPERATURE. 


De- 
Conden Conden- grees Vac- 


Atmo-  serdis- sersuc- reduc- uum 
Date. Sphere. charge. tion. tion. inches. 
July 1,3P.M. 104° 124° 100° 24 25 
July 1, 12 M. 100 130 100 30 25 
July 1, 8PM. 102 130 100 30 25 
July 1, 9 A.M. 98 130 100 30 25 
July 2,3 P.M. 106 146 104 42 23 
July 2, 12 M. 104 140 102 38 23 
July 2, 9 A.M. 102 138 102 36 23 
July 3, 12 M. 100 134 102 2 24 
July 4,6 AM. 16 112 84 28 26 
July 6, 12 u. 84 126 100 2 26 
July 9, 6 A.M. 68 120 96 24 26 
July 10, 3 P.M. 86 23 2 31 26 


July 16, 9 A.M. 86 128 91 34 26 


The forced draft or fan type of tower posses- 
ses a wide range of flexibility in manipulation, 
and where the amount of heat to be removed 
is great and uncer severe duty in the hot 
summer months more work can be done than 
with the fanless type. 

In an equipment of forced draft towers it is 
very important to have facilities for driving 
fans at variable speed. This requisite flexi- 
bility is better obtained by having a small 
engine direct connected to the shaft of each 
pair of fans than by a motor drive. The ex- 
haust from the engines can be used to heat the 
boiler feed or can be condensed. Under vary- 


Feb. June 20. July. Aug. 28. Nov. 4. 
8 P.M. 6 P. M. 8 P.M. 8 P. u. 5:35 P. M. 
36 78 96 85 59 
100 120 130 118 129 
84 84 93 88 92 
26 38 37 30 37 
0 145 162 150 148 
26 25 244 254 25 
30 37 44 43 28 
110 120 120 120 112 
212 210 211 213 213 


It will be noted from the table that an at- 


mosphere temperature of 96 degrees, and the 
temperature of condenser discharge 130 degrees 
we extracted 37 degrees of heat by passing the 
water through the towers and obtained a vac- 
uum of 241 inches. 

In the same station we did the following 
work with a tandem compound condensing 


. engine rated at 750 hp.: 


Maxi- 

mum. 
Temperature, atmosphere, deg... 103 83 
Tem perature, condenser, discharge 


Mini- 
mum. 


to tower, deg.... ............... 128 106 
Temperature, condenser suction, 

deg. odiosa ep ota bed SS dois 98 91 
Degrees of heat extracted through 

e I TL 32 21 
Speed of fans, r.p.m............... 160 140 
Vacuum at condenser, in.......... 26 20 
Strokes at condenser pump........ 50 38 
Pounds boiler pressure............ 121 100 
Temperature, boiler feed, deg..... 212 200 
Engine, horse power developed.... 900 400 


I note these instances which I know to be 
facts simply to show results obtained under ex- 
treme conditions. 

In this same plant indicator diagrams were 
taken of the engine, air pump and fan engines, 
The results were as follows: 


Hngine, T. n Sateen 120 
Steam pressure, lbs.................. 112 
Vacuum at condenser, in........... 25 
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Work done in high pressure cylinder 311.8 hp. 
Work done in low pressure cylinder 331.5 hp. 


Total odutp ul 643.3 hp. 
Work done in L. P. cylinder below 


atmospheric line.......... lhp....185.1 
Deduet work done by air 

Pum?ssñ 13.75 hp...... 
Deduct work done by fan 

Sins ek 13.5 hp. 27.25 


This shows a net galn of 157.85 horse power 
by the use of the condenser and cooling tower. 

The cooling tower was located on the roof 
and water was elevated 58 feet. using an air 
pump and jet condenser. Had a surface con- 
denser been used the results would have been 
still better, as the work onthe pump would 
have been less with a balance water column. 

A fan tower is also used at Plainfield, N. J., 
and extracts from daily log records show the 
following results. 


TEMPERATURE. 


De- 
Atmo- Conden- Conden- grees Vac- 
sphere. ser dis- ser suc- reduo- uum 
Time. Deg. charge. tion. tion. inches. 


July 4, 3 P.M. 94 128° 96° 32 25 
July 4, 6 P.M. 86 132 96 36 24 
July 10, 3 P.M. 86 123 92 31 26 
July 11, 12 M. 90 102 36 24 
July 11, 3 r. u. 92 138 102 36 24 
July 11, 6 P. M. 88 136 96 40 25 
July 14, 6 P.M. 88 
July 15,12 N. 90 
July 15, 3 P. u. 90 


July 15, 6 P. M. 84 130 98 2 25 
July 16, 8 P.M. 86 142 102 40 33 
July 16, 10 P.M. 84 140 104 36 23 


July 16,12 M, 80 
July 17, 6 A.M. 78 
July 17, 12 M. 7 122 100 22 25 


It is a matter of regret that careful log 
records of operations are not maintained in all 
power stations. 

Special emphasis should be placed on the 
value of careful inspection, regular cleaning 
and skillful adjustment of the entire station 
equipment. Carelessness in these matters 
wastes many dollars that could readily be 
saved without extra cost of labor. 

In conclusion, I thank you for your courte- 
ous attention and in summing up will say that 
I believe the time is near at hand when the 
engineer who is afforded sufficient scope in de- 
signing a plant can select acombination fora 
station equipment of upwards of 1,000 hp. ca- 
pacity that will in daily operation success- 
fully produce one indicated horse power from 
one pound of good coal. 
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New Trains on the South London Electric 
Railway. 

When the City & South London Railway 
opens its Islington extension on November 
1, says our London correspondent, it will 
bring into service eleven new and enlarged 
trains. Each train will have four coaches with 
double compartments. The roof is raised in 
the center to permit the introduction of orna- 
mental ventilators. The electric lights are 
inclosed in corrugated globes, The cars were 
built by the Bristol Wagon Company, and are 
a great improvementon those which have done 
service up to the present. 
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The plans for the Fort Erle electric railway 


extension to Chippewa have been approved of 
by the Ontario Government. 
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THE DE LAVAL STEAM TURBINE. 


The De Laval Steam Turbine is a high speed 
rotary steam engine, in design and construc- 
tion adapted for all purposes where the com- 
mon reciprocating steam engine is now used. 
This is especially the case where great eff- 
ciency, uniformity of rotation, and close regu- 
lation are important, as when used in connec- 
tion with electrical machinery, centrifugal 
pumps, fans, blowers, etc. Its high speed and 
the directness of its energy conversion de- 
creases the dimensions and weight, and sim- 
plifies the construction without impairing its 
efficiency, advantages which do not exist with 
the modern steam engine where great bulk 
and complexity are features indispensable to 
highly efficient operation, Its principal ad- 
vantages are: No leakage from wear, smell 
friction loss, high efficiency with variable 
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rods worn out of parallel is often considerable, 
and a surprising difference in efficiency is often 
shown in a number of tests made with the 
same engine through these causes. 

While the De Laval Steam Turbine running 
condensing will give a better efficiency than a 
compound condensing Corliss engine, there is 
the additional advantage in favor of the tur- 
bine, that the efficiency of the reciprocating 
engine is given for its full rated load and tle 
steam consumption per horse power largely in- 
creases with every increase or decrease of the 
load, while with the turbine the efficiency is 
practically the same, from 25 per cent. load to 
a 20 per cent. overload. It is undoubtedly a 
fact that in nearly every case a steam engine 
is running under-loaded rather than over- 
loaded throughout many of its working hours. 
This is particularly so with an electric light 
plant, where the peak of the load lasts fora 


a 


CK * 


Em Y 


1 Bcc 


ra 
. 


ea te 


E^. 25 
— 


'THE DE LAVAL TURBINE WHEEL AND NOZZLES. 


loads, no moving parts under pressure, close 
speed regulation, simplicity of construction, 
perfect balance—small foundations, small 
space occupied, ease of erection, automatic 
oiling, no danger from water and long life, 

Unlike the reciprocating engine the De La- 
val Steam Turbine has no stuffing boxes, no 
glands, no packing joints, and no working parts 
under pressure, which entirely eliminates the 
question of loss from leakage, in this respect 
differing from all other steam motors. The 
efficiency of a steam engine as given in a shop 
testing room may beof the very best, but after 
running, the leakage constantly increases and 
the efficiency decreases, while the turbine 
throughout its entire life remains absolutely 
constant in this respect, and a test made in 
the shops at the time a turbine is shipped 
would hold good for the same engine after a 
number of years of operation. 

There is practically no friction loss to con- 
tend with in the turbine, while in the recip- 
rocating engine the loss caused by poor or im- 
properly adjusted packing and piston or valve 


very short time, and during the balance of run- 
ning time the engine must necessarily be oper- 
ating at a great loss, in many cases more than 
doubling the quantity of steam used per horse 
power hour. In other words, the total amount 
of fuel required to operate a reciprocating en- 
gine at half-load is almost equal to the 
quantity required for a full-load, while with 
the turbine the steam consumption is nearly 
proportionate to the amount of work being per- 
formed. Fuel cost is beginning to assume an 
important aspect in this country, and tbis, 
coupled with the close competition in most 
lines of manufacture, necessitates taking ad- 
vantage of every means of fuel-saving known. 
Nothing offersa better opportunity for thus 
economizing than the De Laval Steam Turbine. 
It is undoubtedly the excessive cost of fuel in 
Europe that has led to the generai adoption 
of the steam turbine for all classes of power 
work so far in advance of its introduction into 
the United States. While as a general propo- 
sition Americans are in the lead in machine 
designing and construction, it is freely ad- 
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mitted that in steam engine praotice Euro- 
peans lead the world.* 

As Steam under pressure does not come in 
contact with any moving partsa very high 
pressure can be used with a considerable in- 
crease of economy. This feature is also of 
great importance when using superheated 
steam, as it removes the difficulties of lubrica- 
tion at high temperatures. It is undoubtedly 
with superheated steam that the greatest 
future improvement can be looked for in the 
reciprocating engine, but a limit is soon 
reacbed on account of the great difficulty of 
lubrication. With the De Laval Steam Tur- 
bine the saving is equally as great, with this 
difference, that the allowable temperature 
and pressure is entirely a question of the steam 
boiler used and is not in any way limited by 
the turbine. 

The speed regulation is unexcelled. The 
high speed, the simple and direct connection 
of the governing mechanism, and the exceed- 
ingly sensitive governor insure a perfect, and 
under all conditions, safe control of the speed 


ELECTRICITY. 


power the space occupied and the weight of 
the turbine is extremely small. A large part 
of the metal in a reciprocating engine is used 
to absorb the shock, which is entirely absent 
in the turbine, but a sufficient ; quantity of 
metal is used in the turbine wherever neces- 
sary to withstand any strains it may be called 
upon to resist, and a large factor of safety is 
allowed. The saving in space occupied, in 
cost of building, in transportation ‘and in 
erection, as well as weight and cost of repairs 
when needed, are items well worth consider- 
ing. 

The main shaft and dynamo bearings are 
ring oiling and require no attention other 
than an occasional refilling with oil The 
bearings on the turbine shaft are fed from a 
common reservoir holding enough oil for a 
day's run, and a receptacle is provided in the 
base which collects allof the drip oil "This 
can be filtered and used over and over again. 
The oil reservoir is a closed one and can be 
connected with an elevated tank. By pump- 
ing the drip oll to tank after passing through 
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of the turbine, at the same time keeping the 
variation within very smalllimits. 'The value 
of this cannot be over-estimated, especially 
where a machine is used for driving electrical 
apparatus, where the full load is often thrown 
off or on at once, a happening which has 
proven destructive to many a steam engine. 
The De Laval Steam Turbine is particularly 
adapted for operating alternating machines in 
parallel, as there i8 an entire absence of varia- 
tion in angular velocity, which is responsible 
for so much trouble with reciprocating en- 
gines. 

The entire absence of reciprocating motion 
and the light weight and perfect balance of 
allrevolving parts removes the necessity of 
foundations, except such as are required to 
sustain the weight of the larger sized ma- 
chines, and as this is much less than the 
weight of reciprocating engines of the same 
capacity the saving in cost of foundations is 
an important item. In the smaller sizes no 
foundations whatever are necessary, and tur- 
bines of any size may be placed inthe upper 
stories of high buildings without any prepara- 
tion other than strength enough to sustain 
the dead load. 

As compared with a steam engine of equal 


*All efficiency tests or diagrams of steam consumption 
for the De Laval Steam Turbine are based on the actual or 
brake horse power and not on the indicated. The difference 
in favor of the turbine in rating should be about 10 per cent. 


a filter the system becomes automatic. The 
quantity of oil under all conditions is much 
less than that consumed by a steam engine. 
No cylinder oil is used and there is no oil in 
the exhaust steam, which makes the turbine 
particularly well adapted for use with a sur- 
face condenser or open heater, or where it would 
be advantageous to return all condensation to 
the boiler. 

There is absolutely no danger from water be- 
ing carried over into the motor as there are no 
valves and no clearance spaces where damage 
could result, the only effect of a large body of 
water being a slight slowing down of the 
wheel until it is disposed of. Itis well, how- 
ever, in all cases to use a Separator close to the 
governor, a8 wet steam slightly decreases the 
efficiency of the turbine. 

An experience extending over a period of 
about eight years, during which time there 
have been placed on the market from the 
European factories upwards of four thousand 
Steam turbines, has demonstrated that the 
wear in every case is very much less than any 
reciprocating engine. Some of these machines 
have operated during the entire time with 
practically no repairs, and at the most it has 
been only a matter of renewing some inter- 
changeable babbitt bearings which can be re- 
moved or replaced without lifting the turbine 
shaft or the gear shaft from its position, and 
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in an extremely short space of time. Unlike 
another well-known make of turbine there are 
no stads or pins about the governor or apy other 
part of the De Laval turbine; these always 
give more or less trouble, and in the governors 
and valve motions of all types of reciprocating 
engines where the centrifugal force makes 
them difficult to lubricate, they are soon worn 
flat on one side. There is no valve motion to 
wear, as in the steam engine, or to cause ex- 
cessive friction and consequent loss in effi- 
ciency, which isa considerable item even in 
the best so-called balanced valve engine, 

The De Laval Steam Turbine is particularly 
well adapted for direct connection to dynamos, 
centrifugal pumps, blowers, fire engines, etc. 
All such units are built and tested in the 
works, which is a decided advantage over the 
old method of buying an engine from one place, 
& generator or a pump from another, and hav- 
ing them fitted together on the ground where 
used, often-times wlth great expense and de- 
lay and probably a poor piece of work as the 
resulj. All machines are ready when taken 
from the car to be set down and operated 
when convenlent, nothing being necessary but 
the connection of steam and exhaust, and 
switchboard connections in case of dynamos. 

High speed, while objectionable in some 
classes of machinery, is certainly not in the 
turbine; the parts being 80 small, so perfectly 
balanced, and so well lubricated, are more 
durable than those of even a slow moving recip- 
rocating engine. While the speeds used in the 
De Laval Steam Turbine may seem excessive 
when applied to a steam engine, they are com- 
mon practice in other lines of work where the 
conditions imposed on them are more severe 
than with the turbine. 

The De Laval Separator Company has during 
the last twenty years placed on the market 
over 250,000 centrifugal cream separators, 
which are running at speeds once considered 
absolutely out of the question, and the fact 
that these have been placed in Operation on 
farms and in creameries where they are 
handled by the cheapest class of help, and 
often-times with practically no attention and 
almost no repairs. In addition to these many 
thousands of other makes have been sold and 
are in operation every day at speeds varying 
from 6,000 to 25,000 revolutions per minute. 
They are set up with poor foundations, or none 
at all, and in a number of cases where care is 
not taken with the engine governor, the Speed 
even exceeds these figures. Aside from a rare 
accident, caused by the grossest carelessness, 
these machines are never heard of by the en- 
gineering public. Certainly if working under 
such conditions and at such speeds these sep- 
arators give satisfaction, as they undoubtedly 
do, there sbould be no question in the mind of 
a Steam user as to the durability of the De 
Laval Steam Turbines, with their wonderful 


- Simplicity of construction, and used as they are 


where all conditions are infinitely better, and 
where in the majority of casesthey are in the 
hands of intelligent operators. 
— — SM 
Exports of Electrical Material from New 
York. 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended October 16: 

Antwerp, 25 packages, $1,763; Argentine 
Republic, 107 packages, $4,757; 2 bundles of. 
copper wire, $62; Australia, 1,697 packages, 
$244,536; Berlin, 6 packages,’ $2,233; Bilbao, 1 
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Pa., assignor of one-half to Charles F. Bidwell, Indian- 


which permits the motor, in case of accident, to be 
withdrawn and another substituted while repairs are 
being made. This equipment has the additional ad- 
vantage of being an economical installation. 


package, $7; Brazil, 21 packages, $942; Bremen; 
9 packages, $330; British Guiana, 9 packages, 
$225; British East Indies, 1 package, $30; Brit- 


apolis, Ind. Filed Aug. 14, 1884. 
084,600. Electric Rail Bond. Israel B. Chaatler, Sewickley, 
Pa. Filed Jan. 16, 1901. 


ish Possesions in Africa, 97 packages, $5,938; 
British West Indies, 25 cases, $359; Copen- 
hagen, 1 case, $80; Cuba, 79 packages, $1,278; 
Dutch West Indies, 15 cases, $300; Genoa, 4 
cases, $580; Glasgow, 27 cases, $1,292; Haarlem, 


— — ——ꝓ ee — ——— 
Card from Chas. A. Schieren & Co. 
We have just received word from Buffalo that we 


have been awarded a gold medal at the Pan-American 


684,609. Controlling System for Railway-Vehicles. Ernest 
R. Hill, Wilkinsburg, Pa., assignor to George Westing- 
house, Pittsburg, Pa. Filed Sept. 20, 1900. 

ELECTRIC LIGHTS AND APPLIANCES. 

084,407. Electric-Arc Lamp. Hugo Bremer, Neheim, Ger- 

many. Filed Nov. %, 1900. 


Exposition, for the superiority of our oak bark tanned 
leather belting and belt leather. Our exhibit there 
was in the machinery section, and it consisted of an 
oriental kiosk, made from the same material that the 
Exposition buildings were made, oneof the artistic feat- 
ures of the decoration being the wainscoting reach- 
ing from floor to ceiling on all sides, and made 
from samples of leather belting, showing the various 
grades of leather and fastening at laps of belting used 
by our house. The exhibit proper consisted of a 72'' 3- 
ply leather belt, 165 feet in length, made for the People's 
Tramway Company of Putnam, Conn., which is un- 
doubtedly the largest 72" belt ever made in this coun- 
try. In addition to this large belt, we exhibited rolls 
of smaller sizes, showing the different grades manu- 
factured by us, and in the electric power plant of the 
Exposition we have had a 20 double and 7 or 8 
12 double leather belts running ever since the Ex posi- 
tion began. These belts are treated with Leatherine, a 
composition which renders belts impervious to damp- 
ness and water and gives the belt more dynamic power 
than a belt which is not sotreated. <A practical dem- 
onstration of the value of Leatherire occurred during 
the heavy storm recently, when the roof of the Expo- 
sition power house leaked and wetall of the belts in 
operation. The only belts that held together at the 
laps and were not rendered useless were those made by 
ourselves filled or dressed with Leatherine. 
Y ours respectfully, 
CARB. A. SCHIEREN & Co. 


684,493. Process of Making Incandescing Mantles. Wood. 
bridge H. Birchmore, Brooklyn, N. Y., assignor of one. 
half to Clarkson A. Collins, New York City. Filed 
Mareh 14, 1900. 

681,534. Inner Globe for Inclosed-Arc Lamps. James P. 
Williams, New York City, assignor to H. Howard Doug- 
las, same place. Filed Nov. 10, 1900. 

684,619. Eiectric-Arc Lamp. Charles M. Shafer, McDonald, 
Pa., assignor of one-half to Joseph Voye, Sr., same 
place. Filed June 26, 1901. 


1 case, 821; Hamburg, 67 packages, $3,910; 77 
cases, $3,113; Havre, 20 packages, $3,438, Bayti, 
18 packages, $201; Japan, 1 case, 840; Liver- 
pool, 222 packages, $22,791; London, 363 cases, 
$6,445; Manchester, 14 cases, $1,794; Mexico, 
133 cases, $9,846; Milan, 2 cases, $500; New- 
castle, 20 packages, $7,805; Peru, 14 packages, 
$838, Rotterdam, 4 packages, $55; Santo Do- 
mingo, 1 case, 8 14; 16 packages, $1,004; South- 
ampton, 14 packages, $411; Tasmania, 4 pack- 
ages, $1,299; U. S. Colombia, 24 packages, 
$1,026; Venezuela, 47 packages, $1,480. 
— qo —e— re ñĩ—Ü4.— 
Good Man for Export Work. 


A young man who has had four years! expe- 
rience in electrical engineering work, speaks 
Spanish and Portuguese, would like to secure 
employment in the export department of an 
electrical company. Address J. L., care ELEC- 
TRICITY. 


ELECTRICAL MACHINERY AND APPARATUS. 


654,579. Means for Operating Electrical Machines Synchron. 
ously. Carl J. A. Michalke, Charlottenburg, Germany, 
assignor to the Siemens & Halske Electric Company of 
America, Chicago, Ill., a Corporation of Illinois. Filed 
Dec. 31, 1897. Renewed March 1, 1901. 


TELEPHONES AND TELEPHONE APPARATUS. 


681,415. Telephone-Attachment. Horace J. Mier, Ruther- 
ford, N. J. Filed May 14, 1901. 

684,506. Telephone-Relay. Bela Gati, Temesvar, Austria- 
Huogary. Filed March 22, 1900. 

684,601. Telephone Apparatus and System. Frank B. Cook, 
Chicago, Ill. Filed April 13, 1893. 

684,00v. Apparatus for Telephone Systems. Frank B. Cook, 
Chicago, Ill. Filed April 17, 1899. 

634,615. Telephone Call-Bell Apparatus. William S. Paca, 
Erie, Pa., assignor of one half to Peter H. Adams, same 
place. Filed Dec. 26, 1900. 

684,700. System of Signaling. Arthur J. Mundy, Boston, 
Mass., assignor to the Gray Telephone «Company, Wa- 
terville, Me., and Boston, Mags. Filed April 5, 1901. 


— i> —> — 
A Modern Printing Press Equipment. 


Electrically driven printing presses have been in 
operation long enough to demonstrate beyond question 
their superiority over all other kinds. They are no 
longer an experiment, but are considered an important 
factor in economy of power and an increased output. 
The individual equipment of each press is also conceded 
to be the most satisfactory, but it is sometimes a ques- 
tion which method—belted, geared or direct connected 
—gives the best results. One of the most successful 
is a beltad equipment recently perfected by the Sprague 
Electric Company, and shown in the accompanying il- 
lustration. It consists of a Lundell 4 hp., standard 
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MISCELLAN EOUS. 


'684,415. Quadruplex Telegraphy. Clark E. Diehl, Harris- 
burg, Pa., assignor to the Postal Telegraph Cable 
Company of New York. Filed Feb. 25, 1901. 

624,429. Visual Indicator for Submarine Boats. John P. 
Holland, Newark, N. J., assignor to the Electric Boat 
Company of New Jersey. Filed Sept. 27, 1900. 

684,440. Signal Telegraph. Erwin Lavens and Edward J. 
Lavens, Brooklyn, N. Y. Filed Jan. 7, 1901. 

684,459. Electric Heater. Edwin F. Porter, Boston, Mass., 
assignor to the Bay State Electric Heat & Light Com- 


Mr. W. Kelsey Schoepf, of Pittsburg, was re- 
cently made president of the Cincinnati, O., Traction 
Company. 

Mr J. B. Hanna, of Cleveland, O., will devote 
his entire time to the various interests of the Everett- 
Moore Syndicate. 


Mr. M. Tietjen, the noted financier, died in 
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speed, compound wound motor, belted toa flat bed 
press. 

The motor is controlled by one of the Sprague Com- 
pany’s standard rheostatic rotary controllers, used in 
connection with armature and shunt field regulating 
resistances. 
and 6“ face, and the pulley on the main driving shaft of 
the press is 22’’ diameter, 6“ face. The transmission of 
the power from the motor to the press is obtained with 
a medium thickness perforated endless belt 5% wide, 
which insures noiseless operation and reduces slippage 
to a minimum. An idler or belt tightener is used 
which, together with the motor brackets, are furnished 
and attached by the press manufacturer. This method 
of equipment has merit, owing to the impossibility of 
sudden strains being puton the gears of the press or the 
motor by the rapid manipulation of the controller. 
With this equipment, if the controller suddenly throws 
the full power upon the motor, it causes a slight slippage 
of the belt until the press has attained its speed. 

The motor is attached to a removable bed plate 


25 ) 

; 
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The pulley on the motor is 414"' diameter. 


Copenhagen, Saturday, October 19. He started many 
banks, railroads and industrial companies, among 
them being the United Steamship Company and the 
Northern Telegraph Company, whose lines extend 


acrcss Asia. 
— — Ge ———À — 


INCORPORATIONS. 


The Oakland City Electric Light & Power Company, In- 
dianapolis, Ind. Capital stock $15,000. Directors: George 
H. Klenck {Charles Haury and Charles J. Haury. 

The Corona Gas & Electric Company, San Francisco, Cal. 
Capital{stock, $50,000. Incorporators: J. G. Whiteon, A. 
Harris, H. M. B. Pabst, L. M. Thompson and P. L. Benjamin. 

The Cresset Company, New; York City to do stereotyping 
and electroty ping. Capitalstock,$4,500. Directors: J. T. 
Harper, New York City; J. A. Farrington, Ir, and Landon 

Gurlitz, Brooklyn. 

The Montana Electric Company, Butte City, Mont. Capi- 
tal stock, $100,000, Incorporators: Max Heebgen, W. T. 
Jackson and H. W. Turner. 

The Hubbell Grier Electric Company, New York City. 
Capital stock $25,000. Directors: Harvey Hubbell and E. 
R. Grier, Bridgeport. Conn., and F. E. Laimbeer, New York 
City. 

The Mound City Motor Company, St. Louis, Mo. Capital 
stock $2,000. Shareholders: John J. Mielko, Edward M. 
Doyle, George W. Bonney and M. J. H. Perkins. 
— — —— 


ELECTRICAL PATENT HECORD. 


LETTERS PATENT ISSUED OCT. 15, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 
684,408. Trolley Attachment. Thomas J. Burke, New Or- 
leans, La. Filed July 1, 1901. 
684,596. Electric Railway. Benson Bidwell, Philadelphia, 


pany, Jersey City, N. J. Filed Jan. 29, 1898. 

684,467. Wireless Telegraphy. Harry Shoemaker, Philadel- 
phía, Pa., assignor to Marie V. Gehring, same place. 
Filed Feb. 12, 1901. 

684,482. Clutch for the Transmission of Power. Harry E. 
Walters Westminster, Eng. Filed Oct. 1, 1900. Re 
newed July 6, 1901. 

684,535. Motor Vehicle. Edward T. Birdsall New Ro- 
chelle, N. Y., assignor to the Desberon Motor Car Com- 
pany, New York City. Flled July 29, 1901. 

684,541. System of Testing Coils. Roger W. Conant, Bos 
ton, Maas. Filed Jan. 7, 1901. 

684.012. System of Electrical Distribution. Carl J. A. Mi- 
chalke, Charlottenburg, Germany, assignor to the Sie- 
mens & Halske Electric Company of America, Chicago, 
Ill., a Corporation of Illinois. Filed Dec. 81, 1897. 

684,028. Electric Resistance. Wilber A. Carrell, West Home 
stead. Pa., assignor of one-half to Jobn O. Horning, 
Pittsburg. Pa. Filed June 21, 1901. 

684,641. Insulator for Storage- Battery Plates. Charles 8. 
Kaufmann, Chicago. Ill., assignor to the American Bat- 
tery Company, Chicago, Ill. Filed Jan. 7, 1901. 

684,642. Plate for Storage Batterles. Charles S. Kaufmann, 
Chicago, III., assignor to the American Battery Com- 
pany Chicago. Ill. Filed June 9, 1901. f 

684,648. Plate-Holder for Electric Storage Batteries. Charles 
S. Kaufmann, Chicago Ill, assignor to the American 
Battery Company, Chicago. Ill. Filed Jan. 10, 1901. 

684,695. Process of Electrically Connecting Platinum Wires 
or Sheets With Non-Metallic Bodies. Richard Kuch, 
Hanau. Germany. Filed Nov. 24, 18ut, 

684,697. Storage Battery for Boats. Robert M. Lloyd, New 
York City, assignor to the Electric Boat Company of 
New York City, a Corporation of New Jersey. Filed 
June 14, 1900. 

694,098.681.699-531.700. Storage Battery. Robert M. Lloyd. 
New York City, assignor to the Electrig Boat Company, 
New York City, a Corporation of New Jersey. Filed 
Nov. 27, 1900, Feb. 1^, 1901. 

684,735. Means for Controlling Energy Delivered to Trans 
lating Devices. Joseph Sachs, Hartford, Conn. Filed 
March 9, 1900. Renewed Feb. 28, 1901. 
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To Change Telephone Service. 


The butchers and grocers of Columbus. Ind., have entered 
into an agreement to discontinue the use of the Bell tele- 
phone at their places of business, at the expiration of their 
contracts. This matter has been under consideration for 
some time, and took definite shape at a recent meeting. A 
committee was appointed to see each grocer and butcher 
and secure his sigoature to a contract agreeing to use only 
the Citizens’ telephone. This work has been cou:pleted, and, 
as far as is knowa, all the butchers and grocers have 
signed the agreement. 

Several of the merchants have been seen and each one 
reported that the Bell telephone will be taken out. They 
give noreason for this move except that they are able to 
reach most of their customers over the Citizens’ system, 
and that they intend to cut their expenses. 

Manager May of the Bell Company says that nearly all of 
the 31 grocers will use the Bell ‘phone and that most of the 
butcher shops can be reached by his lines. 

The Bell Telephone Company has about 300 subscribers in 
‘Columbus, and very fewin the rural districts, which is con- 
sidered a disadvantage to the merchants, The Citizens’ 
system has nearly 500 ‘phones in that city, and nearly that 
many more lines extending Into different parts of Bartholo- 
mew County. Another meeting of the merchants will be 
held, when final action is to be taken. 


A party of Eastern capitalists has Jately been in Bloom- 
ington, III, negotiating for the purchase of the Hcmeor 
Independent Telephone Company, which has been in opera- 
tion there for several years, and now has 700 instruments 
in use. The company was organized to secure competition 
with the Bell, but bas never had the money to put in as good 
service as the Bell. It is said the Home is paying a fine in- 
terest. The deal includes the toll lines of the McLean 
County Telephone Company, which runs to all the towns and 
villages and many of the private houses in the county. 


A telephone line is being built from  Mintonville to 
Humphrey, where it will make connection with the 
Middleburg, Ky., lines. The latter place will, when the line 
is completed, be ín telephone communication with Somerset 
and Southern Kentucky and East Tennessee towns, as well 
as with Louisville, Lexington and all points throughout 
Central and Northern Kentucky. 


A report from New Haven, Conn., states that the Southern 
New England Telephone Company will increase its capital 
stock $230,000, raising its total of outstanding capital stock 
to $2,090,000. The new stock will be issued at par, and will 
participate in the next July dividend. The money is to be 
used in liquidating the floating debt incurred by the exten- 
sion of the plant. 


The Richmond, Va., Telephone Company will shortly 
petition the common council for an amendment to its char- 
ter, allowing the maximum rate per annum for the use of 
the telephones of the company to be changed from $36 to 
$72. This latter figure is the rate fixed by the Bell Telephone 
Company. Tbe concession, it is thought, will be readily 
granted. John C. Robertson, president of the Richmond 
Telephone Company lately said: We have made arrange- 
ments to install the finest plant to be had, and Ican assure 
you that we will give the Bell Company about as lively a 
fight here in Richmond as it has ever had to contend with." 


The Eel River Telephone Company, newly organized at 
North Manchester, Ind., has awarded contracts for an up-to- 
date local exchange, and will build toli lines to surrounding 
towns. The public is likely to be benefited by competition. 


The annual meeting of the Heath, Mass., Telephone 
Company was held last week. The directors were given 
power to seil any portion of the line in Heath or Charle- 
mont that they wish. It was voted to increase the capital 
stock from $12,000 to $18,000, 


News received from Aberdeen. S. D, asserts that stock- 
holders of the Dakota Central Telephone Company have 
authorized an increase of the capital stock from $100,000 to 
$500,000. The new stock will be issued as fast as needed for 
improvements and extensions. The stock has been selling 
at 25 cents premium. 


The farmers between Kenyon and Aspelund, Minn., have 
organized a Farmers’ Mutual Telephone Company, and will 


bulid a line connecting these two points this fall Their in- 


tention is to extend the line from Aspelund to Zumbrota. 


A telephone line has been built from Hazard to Jackson, 
Ky , by citizens of Hazard, and the venture is proving a 
success. 


The Wallkill Telephone & Construction Company, a Mid- 
dletown, N. Y.. corporation, filed its incorporation papers a 
short time ago. The object of the company is to construct 
a telephone line connecting a number of surrounding villages 
with Middletown. On the south it will extend to Slate Hill, 
Johnson's, Unionville, West Town and Sussex, where it will 
connect with the Port Jervis local company. On the north 
and west it will extend to Otisville. The present line to 
Bullville will also be extended to Pine Bush and eventually 
connected with Newburg by way of Midway Park, Campbell 
Hall, Mont^omery and Walden, where it will meet the ex- 
isting line from Newburg. The incorporators are George 
William Batton, T. D. Mills, Win. Snyder, Floyd W. Morgans, 
W. A. Marshall, Geo. E. Beakes, D. B. Hardenbergh, Jobn 
McWilliams, Thomas C. Rogers, J. E. Barnes, M. A. Stivers, 
Chas. Higham and Jas. G. Harding. The capital stock is 
$12,000. The company will advertise for bids and push for- 
ward the work of construction as rapidly as possible this 
fall. 


The :ummer`s work in the northern division of the New 
England Telephone & Telegraph Company, which is under 
ths direction of Superiotend2at J. K. Butler, of Burlington, 
Vt., is nearly completed. The work this year has been con. 
fined largely to the improvement of varicus exchanges, 
although many miles of poles and wire have been erected. 
During the past nine months 94 miles of poles have been set 
up. iu which distance 3,700 poles have been used. There 
bave been 700 miles of iron wire apnd 443 miles of copper 
wire strung. Cables have been used to a considerable ex- 
tent and 7,110 feet have been put up. This is all 30 pairs 
cable and the length of the wire conductors is 42 660 feet. 
About three and one-half miles of cable have been ordered 
for the underground work in Burlington and the conductors 
in this will reach a total leogth of 508 miles. The longest 
lines built this year were double copper circuits between 
Montpelier and Bellows Falls and Claremont and Bradford. 
The remaining lines were for shorter distances. 


The directors of the Mankato, Minn., Citizens' Telephone 
Company have been talking over plans for the future. The 
plant is growing allof the time, and is approaching the 
limit of{present accommodations. The directors are contem- 
plating making important changes next spring or sum- 
mer that will greatly increase the facilities for business. 
The company has counected up with the farmers" line at 
Lura Lake, by way of Delavan. Negotiations are on foot 
looking to, connecting with the Sterling-Amboy independent 
line. The line from Mapleton to Good Thunder is completed 
and the section from God Thunder to Garden Cit. will be 
put in as soon as possible. The company already has a line 
to Garden City, so that the entire southeastern part of the 
county will soon be connected up. 


According to news received from Duluth, Minn., the life- 
saving station on Minnesota Point is now equipped with a 
telephone after a long effort on the part of Capt. McLennon. 
The Duluth Telepbone Company installed the instrument on 
the order of the War Department. Since the establishment 
of the station the work has been seriously handicapped for 
want of rapid communication with the scene of accidents, 
tug or other whistles alone being available. These wiil now 
be supplemented by the telephone. 


Articles of incorporation of the Kentucky Telephone Com- 
pany were recently recorded in Covington. The incorpora- 
tors are Wm. Scheifers, John 8. McCormick, Michael Glore 
and J. J. Weaver. Thecapital stock is $5,000. The business 
of the corporation will be the erection and maintenance of 
poles, wires and other electric appurtenances for telephone, 
telegraph, police, messenger and fire alarm lines. The office 
will be located at Ludlow, Ky. 


The directors of the Ashtabula, O., Telephone Company 
held a regular meeting this month and transacted consider- 
able business. The most important was the declaring of 
& 8 per cent. semi annual dividend, payable November 1. 
The affairs of the company are in excellent shape. 


C. C. Crowe, late manager of the Cumberland Telegraph 
& Telephone Company at Bay St. Louis, Miss., has been 
placed in charge of the company's exchange in Crowley, 
La., vice M. A. Foute, who has been recalled by the com- 
pany to New Orleans. 


It is reported that the local telephone company et 
Meridian, Miss., has sold out to the Cumberland Telephore 
Company. 

The new State Telephone & Telegraph Company is build- 
ing from Odebolt to Sioux City, Ia. 


Hillyard, Wash., now has a telephone exchange. 
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Among the recent property transfers at New Iberia, La., is 
that of the Louisiana & Texas Long Distance Telephone 
Company, Limited, tothe Telephone Company ef America 
of Washington, D. C, for a consideration of $35,000 cash. 
The new company is at present trying to secure a permit 
from the city of New Orleans. The management remains 
the same—that is, R. F. Hogsett has been made manager 
for everything outside of New Orleans. A good deal of work 
has already been done toward getting things in shape for the 
new company, and the materials for wiring Crowley, Lafay- 
ette, New Iberia and Franklin have already been ordered. The 
work of installing the new system will shortly begin. As soon 
as a permit is secured in New Orleans, that city will also be 
equipped with the new system. 


The Iadependent Union Telephone Company, which has 
made its application for the franchise for the city of Buffalo 
has been in the business of installing telephone systems for 
the last eight years. It his systems in several towns in 
Ohio, and has been organized under the laws of the State of 
New York, and is capitalized at $2,500,000, It has installed 
or is installing plants at Dunkirk, Fredonia, Batavia, the two 
Topawandas, Lockport, Gasport, Medina, Albion and eight 
other towns around Albion, with an up to date telephone 
service. The company started not & year ago at Niagara 
Falls with 100 ‘phones and now has over ^00, and the number 
is increasing daily. This is also true as to the Tonawandas 
aud Lockport. 


The Electrical Investment Company, capitalized at 
$100,000, has baen organized by Ft Wayne, Ind., capitalists 
forthe purpose of building independent telepbone lines in 
Indiana cities. Exchanges at Muncie and Elwcod are already 
projected and franchises applied for. 


The Weston (O.)-Grand Rapids, Telephone Company is 
beginning to set the poles to extend its lines into Liberty 
and Jackson townships, reaching the villages of Wingston, 
Haney and Hoytville. President Bamer is at present per- 
sonaily superintending the work, 


The Rock Island, Ill.. eity council is wrestling with the 
question of two independent telephone companies, there 
being a proposition from a Pennsylvania party, as well as 
that of Bills & Wortham The latter is still pending and. 
is the subject for discussion at a conference of the local in- 
terests. 


Wire thieves have begun to operate again in the southern 
section of New Jersey, and the Bell Telephone Company 
has suffered considerable loss in consequence of their work. 
The line between Burlington and Riverton has been stripped 
of about 100 pounds of copper wire. 


Stockholders of the Central Union Telephone Cor pary of 
Chicago have voted to reduce the capital stock to $3,481,500, 
or half the old amount. in accordance with the recommenda. 
tion of the board of directors. 


Aftera meeting that lasted far into the night, the alder- 
men voted for telephone competition in Buffalo, N. V, and 
by a vote of 24 to 1, decided in favor of awarding the fran- 
chise to tbe Frontier Telephone Company (independent). 


The Michigan Telephone Company reports a net gain of 615 
subscribers in September, and a net gain of 6,331 since Jan- 
uary 1, making a total number of 50,870 subscribers on 
September 80. 


The Rome, N. Y., Home Telephone Company closed its 
first year September 80, 1901, with a total of 685 ‘phones 
duly installed 4nd giving satisfactory service. 


The Rochester, Minn., Telephone Company is branching 
out into all parts of Olmstead County, and has 50 subscribers 
on its branch lines, 


The South Whitley, Ind., Telephone Company has increased 
its capital stock from $3,000 to $15,000. 


The Consolidated Telephone Company will build a line to 
Philippi, Bellington and Elkins, W. Va., within 60 days. 


TELEPHONE INCORPORATIONS. 


The Green Springs Telephone & Electric Company, Green 
Springs, O. Capital stock, $15,000. Incorporators: E. L. 
Johnson and others, 


The Woolstock Telephone Company, Woolstock, Ia. 


Capital stock, $5,000. Officers: C. H. Clifton, M. Wallin, 
J.C. Smith and J. N. Omstood. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 

Alton, Ill. —A few business men are agitating the 
movement to establish an electric light plant here. 

Altoona, Pa.—A new electric light company is being 
organized in this city, projected by Messrs. Carl Ormes, 
S. S. Reighard and A. R. Wolfe. The concern prom- 
ises to rival the Edison Company, operating an exten- 
sive plant here at present without competition. 

Bellefontaine, O.—The Bellefontaine Hame & Tool 
Company expects Soon to construct an electric light 
plant of its own in its factory in the west end of this 
city. 

Braddock, Pa.—The Keystone Electric Company, 
composed of capitalists of this place, will begin this 
week the erection of an electric light and power plant. 

Burlington, Ia.—The electric light plant was recently 
damaged by a severe wind and rain storm. 

Calumet, Mich.—A municipal electric lighting plant 
is being talked of and it is said the aldermen are in 
favor of uniting with Red Jacket to establish a plant 
for this place. 

Casey, III.— This place is to have a city light plant 
with a capacity of 50 arc lamps. 

Columbia, Pa.—C. C. Kauffman lately purchased 
the Columbia Electric Light & Power Company for 
$70,000. This company has a monopoly of all the 
electric lighting of this city. This month Mr. Kauff- 
man sold the property to tbe Lancaster County Rail- 
way & Light Company, wbich will enlarge and im- 
prove the plant. 

Concord, N. C.—The Coleman Manufacturing Com- 

pany will install new machinery, electric light plant, 
etc. 
. Conshohocken, Pa.—There is a strong probability that 
& borough electric plant will be erected in this place by 
the town council to supply illumination for the 
streets. 

Deertield, N. Y.—Deerfleld Corners is soon to have 
an electric light plant. 

Dexter, N. Y.—There are prospects of an electric 
plant for lighting purposes if the citizens manifest 
‘sufficient interest. 

Eufaula, I. T.—L. J. Mittinger will erect electric light 
and ice plants and construct a system of waterworks. 

Florence, Ala.—The mayor and board of aldermen 
have granted a franchise to M. C. Buxbaum and asso- 
-ciates for an electric light, power and heat plant and 
electric street railway for this city. 

Fort Benton, Mont.—Causey Brothers of the electric 
light company have sold the plant toa stock company, 
which filed articles of incorporation. H. J. Causey, 
Chas. Causey, C. E. Duer and others are the incor- 
porators. 

Franklinton, N. C.—This place is to have electric 
lights and waterworks. 

Highland, 1ll.—The electric light question is shortly 
'coming up in the city council meeting. 

Hutchinson, Kan.—The city council has decided that 
the city should own its waterworks and electric light 
plant. 

Jackson, Ga.—A franchise has been granted to the 
Jackson Street Railway & Electric Light Company 
for the construction of an electric road and electric 
plant for lighting purposes, and for furnishing power 
to manufacturing plants. Capt. W. F. Smith, general 
manager of the Flovilla & Indian Springs Railroad of 
Flovilla, Ga., has charge of the construction of the 
road. 

Kingston, Ont.—As a result of arbitration the price 
fixed for the city gas and electric light plants may be 
$260,000 to $280,000. The city may buy the works. 

Pennington, N. J.—The Pennington Improvement 
Society is in favor of electric lights. 

Rickmond, Ind.—The Wayne County infirmary will 
be lighted by electricity. 

Royal Centre, Ind.—An electric light plant is to be 
installed at this place. 

Vernal, Utah.—This place will in all probability be 
lit with electricity in the near future. Contracts for 
the plant are already under consideration. James 
Johnson is the promoter of the enterprise. 

Waco, Tex.—This city will build waterworks and 


electric plants. Plans and specifications are not 
yet ready. J. W. Riggins, mayor. 


Street Railways. 


Asheville, N. C.—It is stated that the work of con- 
structing the electric railroad between Weaverville 
and Burnsville will be commenced in the near future. 
It is being promoted by the Asheville and Weaverville 
Street Railway Company, which has prepared to float 
bondsto the extent of $160,000. L. B. Wilford of this 
city is interested. 

Auburn, N. Y.—A practically new power house 
will be erected on the site now occupied by the old 
structure by the Auburn City Railroad Company. 
It is intended to generate all the power for the Inter- 
urban Railroad from this city to Syracuse. The 
voltage will be increased to 15,000. The alternating 
current will be run to sub-stations, one between Skane- 
ateles and Marcellus and the other near Syracuse.—The 
directors of the Auburn Interurban Electric Railroad 
Company have voted to increase the capital stock of 
the company from $250,000 to $1,000,000. 

Brunswick, Me.—There now appears to be some 
chances that the proposed extension of the electric 
road from Brunswick to Yarmouth, making a through 
road from Lewiston to Portland, may be built next 
spring. 

Canal Dover, O.—A new electric line will be built 
between the twin cities and New Comerstown. A 
company bas been incorporated for the purpose. The 
line wil] pass through Tuscarawas, Gnadenhutten and 
Lock Seventeen. 

Carson City, Nev.—Incorporation papers have been 
filed with the Secretary of State of a company to 
utilize the power of Clear Creek to run an electric 
road from this city to Lake Tahoe. A new plant has 
been completed near Winnemucca. 

Cedar Rapids, Ia.—It is stated that R. A. Hall of 
this city is promoting a scheme to build an electric 
railway between Oskaloosa and Tama. 

Glassboro, Pa.—The extension of the trolley road to 
this section is again being agitated by the vitizens, 
with the board of trade of this place leading the 
movement. 

Jefferson City, Mo.—It is reported that George H. 
Monah n is interested in a company recently organ- 
ized to construct &n electric street railway in this city 
and suburbs. 

Lake Charles, La.—It is reported that the Lake 
Charles Street Railway Company will rebuild its line 
for the use of electric motors, and make several exten- 
sions. Adolph Meyer is one of the directors. 

Lexington, Ky —An electric railway system will be 
constructed between this city and Versailles. The 
Blue Grass Rapid Transit Company is interested. 

New Haven, Conn.— The New Haven Hailroad Com- 
pany has from time to time been having considerable 
ditficulty in the operation of its third-rail line between 
Hartford and Bristol, owing to the inadequacy of the 
current. This is to be remedied by the refitting of its 
power house at East Berlin, by a new feed wire, and by 
new sub-stations at Hartford and Bristol. 

Newark, O.— The Columbus, Newark, Zanesville & 
Wheeling Electric Railway Company of this city has 
been capitalized with $150,000. 

Portsmouth, Va.—The Norfolk, Portsmouth & New- 
port News Railway Company is considering au exten- 
sion of its trolley system to Churchland, 

Rosedale, Kan.—The State charter board has 
granted a charter to the Kansas City & Olathe Elec- 
tric Railway Company with a capital stock of $1,000,- 
000. Headquarters will be established here. T. C. 
Goodwin, T. A. Milton and others are interested. 

Scranton, Pa.— Dr. G. E. Hill of this city is organ- 
izing & company to build a trolley line from here to 
Lake Ariel, a distance of 25 miles. 

Sioux City, Ia.— The promoters of the proposed elec- 
tric railroad from this city to Le Mars have enlarged 
their plan and now propose to construct the line to 
Spirit Lake. The total length of the line will be 90 
iniles. The route to Spirit Lake from Le Mars will be 
by way of Primghar and Hartley. 


Manufacturing. 


Baltimore, Md. -The Monarch Electric Company 
was recently incorporated by Messrs. Walter Ray- 
mond Carpenter, Raleigh T. Lilley, Frank M. Walton, 
Clarence D. Boyle and Thomas Ireland Elliott for the 
purpose of manufacturing and dealing in electrical 
supplies and appliances, with a capital stock of $7,000. 

McKeesport, Pa.—Samuel H. Weimer, of Boston, 
near this city, who recently received & patent on a 
cement conduit for electric and telegraph wires, has 
formed a company composed of McKeesport and 
Greensburg capitalists, and will erect a plant near 
here on the Youghiogheny River front, which will 
cost about $50,000, and will employ nearly 150 men. 
The new works will be in operation before next spring. 

St. Louis, Mo.—Articles of incorporation were lately 
filed by the Hill Electrical Manufacturing Company. 
The capital stock is $25,000, paid. Harry M. Hill, 
W. P. Foster and Morton Jordan are the stockholders. 

Trenton, N. J.—The Colonial Electric Company pro- 
poses building and operating electric railways any- 
where except in this State, but is privileged to manu- 
facture and equip telephone and telegraph lines in 
New Jersey. Its authorized capital is $100,000. 


Company Matters. 


Coshocton, O,—The Coshocton local electric com- 
pany has been givena franchise by the council of this 
place, and will soon begin the construction of a heat- 
ing plant. . 

Houghton, Mich.—A meeting of the stockholders of 
the Peninsula Electric Light & Power Company is to 
be held, when the matter of increasing the capital 
stock of the corporation will be díscussed and very 
likely some action taken. 


Power and Transmission. 


Baker City, Ore.—William Pollman and a number of 
other men of this city have filed on the waters of 
Rock Creek, and have announced their intention 
to establish a power system for the generation and 
transmission of electric power to this city, to run mills 
and factories and light the city. The company, which 
is to be formed by Mr. Pollman and his associates, will 
expend about $50,000 on the power plant. It expects 
to have from 2,000 to 5,000 hp. to distribute. 

Canton, O. -M. Spitzer is taking figures for an elec- 
tric power plant to be built here for the Canton-Akron 
Electric Street Railway Company at a cost of $55,000. 

Clyde, N. Y.—Charles A. Lux of this place is about 
to organize a company which will utilize the water 
power. for generating electricity. A wire carrying a 
voltage of 20,000 will transmit the current to Syra- 
cuse in the same mauner as electric power is now sent 
from Niagara Falls to Buffalo. 

Reno, Nev.—A company has been formed here to 
tap the wires of the electric power company and dis- 
tribute energy throughout the town for lighting, heat- 
ing and power purposes. 

Salt Lake City, Utah.—The county commissioners 
have decided to grant to A. L. Woodhouse, for the 
Hercules & Telluride Consolidated Power Companies, & 
franchise to extend the electric transmission line to 
Bingham for the purpose of supplying the town with 
commercial lighting and current for power purposes. 


Mines. 


Deadwood, S. D.—The Mystic Electric Chlorination 
Plant has started up again with doubled capacity, 
now being able to treat 150 tons of ore daily. 
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Automobiles. 


Pierre, S. D.—The Standard Motor Vebicle Com- 
pany, with a capital of $500,000, was lately incor- 
porated here. R. M. Wiles, J. C. Edgecombe and T. F. 
Estes are back of the concern. 

West End, N. J.- The New Jersey Electrical Vehicle 
Company has moved its Sea Bright plant to this place. 
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STREET RAILWAY STOCKS. 


NAME. Par 
NEW YORK CITY. value. 
Bleeker Street and Fulton Ferry.. —— -100 
Broadway and Sevénth Avenue................ 100 
Central Crosstowwr̃rr nn 100 
Central Park, North and East River 100 
Christopher and Tenth Street. esse 100 
Dry Dock, East Broadway and Battery. ee 100 
Eighth A venue Tr 100 
Metropolitan Street Railway.................. 100 
Ninth Avenue...........ee.e ee esee rhon 100 
Second AVenu8. ce cco bo RN Yr EE EEESEER E 100 
Sint. 8 100 
Pünder 8 100 
Twenty-Third Streeee t ee Lees 100 
OTHER CITIES. 
Albany United Tractioůoᷣun . 100 
Brooklyn City Railway..................... . 100 
Brooklyn Rapid Transit....................... 100 
Baltimore United Railways, com.............. 50 
do. do. do. pref................ 90 
Buffalo Bln., eua e RUE TES 100 
Cleveland City Railway.................... eee 100 
Cleveland Electric Railway..... m 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. pref... vesc 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric. 100 . 
Born cer (N. Y.) Railway, ned. 100 
do. do. Dtef. oves 100 
St. por United BRE. CODI. «vind xU TUE 100 
do. do. do. Pre 100 
United Electric of New Neersen so ees 100 
PHILADELPHIA. 
American Rallwa ye 50 
ieh! ⁵³ð i eens 50 
Columbus Rall ways 100 
Columbus Railway, pr en 100 
Consolidated Traction of New Jerse d 100 
Continental $29 palIdodqodqoCMPe e 50 
Consolidated Traction of Pitteburg.......... 50 
do do Brel oo e E XR b 50 
Dayton Traction. 100 
Fairmount Park and Haddington............. 50 
Fairmount Park Transportation............ „5. 50 
Frankford & Southwark.....................- 50 
GerMANtOWD ......... eee eee e eee e enhn 50 
Green & Coates, $15 pald................... sse 90 
Hestonville Mantua & Fairmount............. 50 
do P//ö§ö;ͥ¹³ ses eb eR TUAM eee: 50 
Indianapolis Street Rallway................-- 100 
Lehigh Avenue, $30 paid....................-- 50 
Nawark. N: Joins ³ 4 es eee 100 
Philadelphia City, $23.75 paid.................- 50 
Philadelphia & ray’s Ferry, $25 paid......... 50 
Philadelphia Traction 50 
Railways Company Generals 5 
Reading Traction. 50 
Ridge Avenue, $28 paiũ eu... 50 
ROCHESUER “enn decease 100 
Scranton and Carbondale....................-- 100 
Second & Third.......... ccc cece eee eee renee 50 
Scranton Rallway................ een nn 50 
Thirteenth & Fifteent᷑tꝶ n. 50 
Trenton Street Rail wa. 50 
Union $30 5-6 paidee d... q 50 
Union Traction, $17.50 p aide... 50 
United Power and Transportation, 829 paid.. 25 
United Traction of Pittsburg................- 50 
do do FP 50 
United Traction of Reading, Pa............-- 90 
West Philadelphia ................... „% 50 
Wilmington and West Chester Traction...... 50 
BOSTON. 
Boston Elevated, full paid...................-- 100 
West End Street, com................ HEP 50 
do. d do. pre. ees 50 
CHICAGO. 
City Railway........... TET 100 
Lake Street Elevated..................... eese 100 
North Chicago. v eor rr RrRPEEPTS —.. 100 
nion Traction, com........... eese 100 
d ». do. DIOL. vosiosda ⁵ 8 100 


. ELECTRICITY. 
LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Moonday, October 21, 1901. 


Last Sale. 
Bid. Asked. 
35 37 
246 250 
255 260 
208 220 
175 185 
120 125 
400 410 
1574 157% 
196 205 
212 215 
175 215 
1172 1174 
408 415 
107 108 
240 242 
60 601 
164 16% 
91 92 
110 111 
114 115 
85 851 
46 48 
194 201 
29 31 
104 107 
23 25 
109 110 
30 34 
85 86 
254 26 
7 804 
177 20 
402 41 
3591 300 
46 48 
100 103 
65 67 
155 1554 
238 24 
62 624 
156 1561 
71 114 
22 223 
466 4664 
1473 148 
151 1511 
48 483 
2 73 
47 471 
42 421 
205 20501 
101 1014 
95% 96 
24 2} 
324 321 
3064 310 
25 254 
201 21 
3051 306 
24 244 
310 3104 
240 245 
21i 28 
40 404 
14 144 
50 504 
202 2524 
49 46¢ 
1784 179 
94 941 
112 113 
2004 201 
114 11$ 
190 200 
7 18 
58 60 


STREET RAILWAY STOCKS. 


š NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 73 14 
es Praon Company, on e 50 234 231 
do. pre 50 64 641 
Federal Street and Pleasant "Valley Railroad: 25 is 57 
Pittsburg and Birmingham Traction Co....... 50 472 49 
United Traction Company, pre˖ f 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, com................ . 100 20 23 
do V' oca eI TIG 100 45 60 
Electric Lead Reduction 100 2 3 
Edison Ore Milling Coo. 10 8 11 
Electric Vehicle, cou... 100 11 3 
do do DIOP. eon Eua suoi aet 100 3 5 
General Carriage.....................eeeeeeeA 100 1 
General Electrico- drm - eese. 100 256 2561 
BOSTON. 
Boston Electric Light......................... 100 "m " 
Edison Electric Illuminating. . 100 250 251 
General Eleetrió. 2 a educ ERI CP 100 256 2001 
Massachusetts Electric Companies, com....... 100 358 36 
pref....... 100 92 921 
Westinghouse Electric & Mfg., com........... 50 TOt 124 
. do do do pref 50 77 78 
CHICAGO. 
Chicago Fals ss x ees 100 165 1651 
National Carbon, coũũuuůuuuuuũuu . 100 184 19 
do do. Prefers coo nersubeiess v 100 83 85 
PHILADELPHIA. 
Electric Company of America................. 50 61 64 
Electric Storage Battery, com................. 100 63 68 
do do do pre... xsx 100 63 68 
General Electric Automobile.................. 50 t i 
National Electric q . 10 11 114 
EPON TITANIA Pironi Ydo ore 2 Se SE ate 50 1 11 
e e 1 1 
Philadel phia Electric trust ctfs. 165 pala — 25 5 E 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence... 50 93 94 
London (Can.) Electric Company..... MEG E 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1411 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value, Bid. Asked. 
American Telephone & Telegraph Company.. 100 1594 1598 
Erie Telegra E & Telephone Company........ 100 35 351 
New England Telephone Company............ 1341 1344 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100  .105 110 
Commercial Cable Company................... 100 180 ' 185 
Franklin Telegraph Company................. 100 45 54 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company 100 108 109 
International Ocean Telegraph Company.... 100 116 118 
Mexican Telephone Company................ 100 2 2 
New York & New Jersey Telephone Company 100 168 170 
Pacific & Atlantic Telegraph................ 25 78 85 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 - 
Western Union Telegraph Company.......... 911 913 
MISCELLA N EOUS. 
American District Telegraph of . 25 26 37 
Bell Telephone Company of Canada 100 188 
Buffalo Bell Telephone Company.............. 50 113 116 
Cumberland Telephone & Telegraph Co...... 50 136 140 
Chesapeake & Potomac Telephone Company.. 100 60 65 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company) 15 16 
Hudson River Telephone Company............ 100 110 115 
Northwestern Telephone Company, guar...... 50 124 126 
Providence (R. I ) Telephone Company........ 50 11 98 
Southern New England Telephone Company.. 100 ; 8 
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ELECTRICAL SECURITIES. 


Closing Prices, Monday, Oct, 21. 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 
Last Sale, 
Value. Bid Asked. 
10 1i 18 


Electro- Pneumatic Transit.................... 
Eddy Electric Manufacturing e EY 25 8 REI 
Storey General Electric....... ................ 10 12 13 
Consolidated Car Heating... .... „ . 100 55 37 
Standard Underground Cable n 100 218 220 
Pratt and Whitney, pref....................... 100 90 95 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 533. 1174 J&J 
do. do. do. gen. mtg. 58....... 1164 M&N 
Watervliet Turnpike & RR. lst mtg. 668. 125 M&N 
do. do. do. 2d. mtg. 68...... 124 M&N 
Troy City Railway Company, Ist 5s...... «wes 116 us 
BROOKLYN 
Bkn. Heights, Ist tg 1084 A&O 
B., Q. C. & Sub., 18t meg. 117 J&J 
do. lst con mtg. OE AP —— P] 101 M&N 
Jamaica & Bkn 1st mtg...... FFF . 105 J&J 
Sea Beach Ist mtg.......... C EEE 86 M&S 
Bkn. Un. El. ist mg ee ee 101 F&A 
Nassau Electric, cn mg ese 98 J&J 
do. Ist mtg...... ere awe e APRES 114 A&O 
Atlantic Avenue Ist mtg........................ 108 A&O 
do. do. gen mtg.......... ——H— 115 A&O 
NEW YORK 
Bleecker St & Fult'n Fer’y RR, Ist mtg 78..... 098$ TT 
Cent P'k, N. & E R. RR, 1st cons mtg 48...... 107 J&D 
Central Crosstown RR, 1st mtg 68............. 125 M&N 
Coney Island & Brooklyn RR, Ist mtg 58...... 101 J&J 
BM) E Bd'y & Bat’y R gen mtg 5s ETTE 117 J&D 
do. do. RR scrip 5 per cent. 102 F&A 
ane Av RR Co, cert indebt 6 percent...... 208 F&A 
oh Man & St Nicholas Av Ist mtg 68...... 1164 M&S 
do. 2d mtg inc 6s... 89 J&J 
Les Ave & Pav Ferry RR, Ist mtg g 08.......... 124 M&S 
Metropolitan St Ry Cog mtg cl tr g 5s........ 120 F&A 
Second Ave Ry gen cons mtg 58................ 120 M&N 
do. JJC 1083 J&J 
Steinway Ry (L. I.) lst mtg g 68........... ..... 116 J&J 
South Ferry RR Co lst mtg 5333. ... 1104 is 
Third Ave RR lst mtgg658.................... sd J&J 
Twenty-third Street Ry lst mtg 666666. J&J 
do. deb ss 106 J&J 
Union (Huckleberry) Ry 1st mtg 5s............ 113 F&A 
BROOKLYN. 
Kings Co Elec L & P...... CCC 200 & M 
do. f/! ˙ AAA 110 A & O 
do. do. pur mtg.............. we 126 A&O 
Edison consol mtg................ F 992 J&J 
PHILADELPHIA. 
Baltimore Traction 1st 5s coup 1929.. Sn abai M&N 
do do col gold 5s 1900........ Te 100 J&J 
Buffalo Railway con ds reg coup 1931.......... 118 F&A 
Citizens of Ind 1st con gold 5s reg coup 1933.. 110 M&N 
Columbus St Railway lst con gold 5scoup 1932. 100 J&J 
Continental Passenger lst 6s coup 1909........ 9 J&J 
Consolidated e nn of N. J. Ist gold 581933. 1094 J&D 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1004 JI &D 
Dayton . Ist gold 5s reg 1916. 95 X J 
Duquesne Traction 1st 5s reg coup 1930........ 117 J&J 
Electric-People's 48 trust ctfs reg 1945.......... 968 A&O 
Fairmount Park Transp lst gold 5s reg c 19:2. TERM M&S 
do do 2d gold 5s reg 1 1912. ened M&S 
Germantown Passenger 1st 5s reg 1904... J &D 
Hestonville 2d 6s coup1902................L.... 102 M&S 
do do con gold 5s reg coup 1924.. 120 M&N 
Holmesburg, Tacony & Frank, Ist g 5s rc 1925. 100 M&N 
Indianapolis St Railway gold 4s reg coup 1933.. 83 J&J 
New York & Queens County 5s 1946.......... TF AX O 
People’s Pass stock trust certificates reg 1943.. 1054 F X A 
Philadelphia Traction col tr 4s coup 1917. 106 T X A 
Rapid Railway lst g 5s reg coup 19155. 105 M&S 
Reading Traction Ist 6s reg coup 1933.......... 12 J & J 
Reading & Womelsdorf 1st 5s coup 1925........ cd J & J 
Rochester Railway con 5s reg coup 1930........ 110 AKO 
Scranton & Carbondale Ist 68 reg coup 1923.... 100 JX J 
Scranton Railway Ist con 5s reg coup 1932.... 105 J J 
Scranton Traction 1st 6s reg coup 1930.......... 117 MÅN 
United Railways (Balto.) tr ctfs.4s reg 1940.... 96 X J 
United Trac (Pitts.) gen mort 5s reg coup 1907. 115i JX J 
United Traction (Reading) 5s coup 1926 103 JX J 
West Philadelphia mort 6s reg 1906............ 111 A & O 
West Philadelphia 2d mort 5s coup 1926.......... 118 MXN 


NOTES FOR INVESTORS. 


—— 


Latest quotations for copper are: Electrolytic, 165@16c.; Lake, 164 81T7c.; 
casting, 16 C 16540 

Rochester, Minn., has voted to issue $25,000 electric light plant bonds. 

The Trinidad Electric Company, Limited, is inthe American market for about 
$1,000,000 worth of equipment. 

The stockholders of the Third Avenue Railroad Company will hold their 
annual meeting in this city on November 4. 


The mining interests of Barney McCaffrey in Southern Carbon County, 
Wyoming, will be consolidated and a $3,000,000 trolley system will connect 
them. 


The Hudson River Telephone Company has declared its regular quarterly 
dividend of 174 per cent., payable November 1. Books close Saturday and reopen 
November 2. 


Traffic on the Metropolitan West Side Elevated Railway of Chicago for the 
first twenty days of October shows a gain of 11 per cent., compared with the cor- 
responding period last year. 

It is reported that the new trolley line between Wilkes-Barre and Hazleton, 
Pa., will really be a part of the main lineof the Lehigh Valley between New York 
and Buffalo. All equipment is of the heaviest. 


Interests associated with the Amalgamated Copper Company and their selling 
agent, the United Metals Selling Company, assert that assurance has been given 
from official sources that there will be no reduction in the price of electrolytic 
copper. The commercial condition, it is claimed, has grown materially stronger. 


President Vreeland, of the Metropolitan Street Railway of New York, says 
that the earnings of the road for September increased over $112,000. He said there 
was no truth in a current report that the dividend on the stock would be reduced. 
The report in question has been heard several times of late, but has never been 
seriously credited. 

Stockholders of the Southern New England Telephone Company will be asked 
at the annual meeting next January to authorize an increase in the capital stock 
from $2,990,000 to $5,000,000, the legal limit. The Bell Company owns 34 per 
cent. of the outstanding stock. The new stock will be issued from time to time as 
demands of the business warrant. 


Information from Washington, D. C., is tothe effect that 93 per cent. of the 
$13,400,000 of the bonds of the Washington Traction Conipany have been deposited 
under the plan of reorganization. The time for receiving the bonds has been ex- 
tended until October 21. Upon the expiration of the time it is thought that the 
court will be asked for authority to sell the property of the company. 


Directors of the Telephone, Telegraph & Cable Company of America were in 
session Monday concerning the steps to be taken toward extending an independ- 
ent system of telephones across New England. At the close of the meeting it was 
said that nothing of importance was decided upon, the question of extending the 
company having yet to be worked out. 


The Stave Lake Power Company, of Vancouver, B. C., Las completed its 
negotiations with eastern capitalists for the financing of the property. The money 
for the development is being furnished by Stone & Webster, of Boston, Mass., 
and work will begin at once in connection with the installation of the plant. 
Power will be transmitted to Vancouver and New Westminster. The cost of the 
work is estimated at $650,000, including $250,000 for a tunnel two miles in length, 
dam, etc., and $370,000 fur gonerating plant and pole line. 


A t gentleman well versed in Erie Telephone affairs says: Knowing the 
reputation of Charles W. Morse as a trader, it is my opinion that Mr. Morse has 
purchased the Telephone, Telegraph & Cable Company of America not to enter 
into active conipetition with the Bell Company or to secure control of the Erie 
Telephone Company, but to push the construction of the Independent Telephone 
Companies sufliciently to enable a sale of his properties to the Bell interests ata 
profit.” 

Application was made in the United States Court at Helena, Mont., for the ap- 
pointment of a receiver for the Helena Power & Light Company. The proceed- 
ing commenced in the interest of the Central Trust Company, which holds bonds 
of the company to the amount of $1,000,000. The court signed an order appoint- 
ing H. L. Walker, secretary of the company, as receiver. The trust company is 
trustee for the bondholders. For some time the company has defaulted on interest 
on its bonds. The company owns the gas, electric light and street car plants in 
Helena. 


It is nosecret, says the Boston News Bnreau,” that there has been a diifer- 
ence of opinion in the General Electric board on the question of capital readjust- 
ment. Under New York laws only such an amount of stock can be issued as is 
equaled by the actual surplus of the company. The surplusof the company at the 
present time is said to amount to $14,900,000, a gain of over $7,000,000 since Janu- 
ary 1. To make full restitution to stockholders for the stock taken from them at 
the time the company's capital was impaired, it will be necessary that the com- 
pany havea surplus of $15,000,000. It is the belief of General Electric directors 
that the company will be able to accumulate such a surplus by April 1. Some of 
the directors are desirous of restoriuz part of the capital stock this fall or early 
winter and the remainder next year, but it is said the Morgan interests think it 
better policy to wait until the company’s surplus will permit of a complete capital 
restoration. 
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EDITORIAL NOTES. 


The independent telephone 


Healthy situation in the vicinity of 
Telephone New York City has of late 
Competition reached a very interesting 
in Sight. stage and the various moves 


that are being made by Mr. 
C. W. Morse, who recently obtained control of 
the Telephone, Telegraph and Cable Company 
of America, are being carefully watched with 
no little interest by the Bell monopoly. 

The Telephone, Telegraph and Cable Com- 
pany of America has the right to operate in 
New York, New Jersey, Massachusetts, Con- 
necticut and Pennsylvania. Without publicity 
the company has strung miles upon miles of 
wire and will shortly be ready to begin business 
on a large scale, There are many ‘‘constituent 
companies” of the corporation, the principal 
ones being: The Knickerbocker Telephone 
and Telegraph Company with a capital stock 


0f $7,500,000. The Boston and New York Tele- 


phone and Telegraph: Company, capital stock 


$5,000,000. The Continental Telephone, Tele- 


graph and Cable Company, capital stock $1,000,- 
000. The New Rochelle and Westchester 
Telephone Company, capital stock $150,000. 
The Telephone, Telegraph and Cable Company 
of Eastern New York, capital stock $100,000. 
The Anderson Telephone Cumpany, capital 
Stock $50,000, and the Massachusetts Tele- 
phone and Telegraph Company the capital 
stock of which is embraced in the $5,000,000 of 
the Boston and New York, Telephone and 
Telegraph Company. Itisalso rumored that 
Mr. Morse has practically obtained control of 
the Cumberland Valley Telephone- Company 
of Pennsylvania, which is capitalized at $10,- 
000,000 and which controls many smaller com- 
panies throughout the Keystone State. 

The parent company proposes through three 
of its constituent companies to take immediate 
steps to inaugurate competition with tbe Bell 
interests in New York, as well as in Boston. 
That such is the case may be inferred from the 
following statement made by President James 
M. Thomas recently: 

It is the intention of the Boston and New 
York Telephone Company, which is one of the 
constituent companies of the Telephone, Tele- 
graph and Cable Company of America, to 
proceed vigorously with the completion of the 
line between New York and Boston. 

“At the New York end we have completed 


the tunnel and the pit has been made. 


RELIER 


the line as far as White Plains, while in Boston 
the work has proceeded to a satisfactory ex- 
tent. It is impossible to tell with any degree 


. of certainty just when the line between the 


two cities will be finished, but the work will 
proceed witbout delay. 

„As for the Knickerbocker Telephone and 
and Telegraph Company, we fully expect to be 
in operation in the Borough of Manhattan 
witbin twelve months, but probably only in 
the lower part of the city; perhaps below 
Eighth street. The system, however, will be 
rapidly extended. Weshall operate through 
the Empire Company's subways. We intend 
to introduce many improvements in telephone 
service. For one thing all our transmitters 
will be of the long distance type."' 

From the above it would certainly seem as 
though the East was about to realize the bene- 
fit to be derived from a healthy telephone 
competition, which bas done so much in the 
middle West toward improving the service 
and lowering the rates. 


* * * 

| Advices from Buffalo 

The Second State that work is rapidly 
Wheel Pit progressing on the second 
of the wheel pit of the Niagara 


Niagara Falls Falls Power Company. 
Power Company. The pit has a length of 
463 feet 8 inches, a depth 
of 1784 feet, and it is 184 feet wide. It is in- 
deed a remarkable hole, comments a corre- 
spondent of a daily paper, and the sight it pre- 
sents at the present time is interesting. The 
tunnel extension to the new wheel pit has 
been excavated, brick-lined from end to end, 
and connection between the brick lining and 
Many 
of the castings for girders, streets, etc., have 
already been placed in the walls. 

In the construction of this second pit the 
engineers are said to have met the same con- 
ditions of rock and water that were found in 
the construction of the first pit. From the 
top to the bottom the nature of the rock 
changes four times. The inflow of water 
through seams in the rock was practically the 
same as was metin the first pit. This water 
was caught in a ring“ sixty feet down and 
then pumped to the surface. This “ring’’ is 
practically a reservoir excavated in the sides 
of the pit. It is six feet deep and four and 


` one-half feet high. Into it flows all the water 


that comes through the rocks above. When 
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the pit is completed and the installa- 
tion pleced, the water that flows into the 
"ring" will be conducted to a point below the 
turbine deck, and there pass into the tunnel, 
and through 1t to the lower river. In the new 
pit, as well as in the old, care has been taken 
to see that the big hole is carefully drained. 
lt may be recalled that the pit is to be lined 
with brick from top to bottom, and the rear 
course of brick will be hollow in order that in- 
flowing water may be caught and conducted to 
the tunnel. 

The tunnel extension made necessary by the 
construction of the new wheel pit has been 
driven. It is nearly 700 feet long, and runs in 
a curve from pit No. 1 to pit No. 2. It is of 
the same size and shape as the original tunnel. 
which is that of a horseshoe. It has been 
lined with brick, the first eight courses and 
the inverts being of vitrified brick, and the 
other portions of what is known on the work 
as tunnel hards.” Workmen are now connect- 
ing the tunnel lining with the wheel pit. 

When the second section of the original pit 
was built two chambers were excavated in one 
of the sides, In these there are now installed 
huge water pumps and other machinery. The 
convenience of these chambers having thus 
been demonstrated, the Niagara Falls Power 
Company has had six similar chambers exca- 
vated in the westside of the new pit. Each of 
these chambersis 18 feet wide, 21 feet high and 
50 feet deep. Itis probable that oil and air 
pumps will be installed in them, and also the 
exciters for the mammoth dynamos that will 
be operated in the power house. The cham- 
bers are 138 feet below the surface. 

Already a large portion of the steel skeleton 
of the new power station has been erected. 
While the original power house has commanded 
general attention for its beauty of architect- 
ure, this new station is likely to have more 
admirers. Its length will be 560 feet and its 
width 70 feet. The superstructure will beof 
Queenston limestone, a stone that is a soft 
gray in color. The roof wil! be broken bya 
gable at each end and one in the center, thus 
relieving the long stretch of roof and sides and 
adding materially to the beauty of the struc- 
ture, 

The capacity of the station will be 55,000 
horse- power, made up of 11 units of 5,000 
horse-power each. The turbines in the Original 
pit are of the twin type, while those in the 
new pit will be single wheels of the Francis or 
inward discharge type working under a head 
of 145 feet. The turbines in the original pit 
work under a head of 136 feet. 

One of the interesting new features in con- 
nection with this latest and greatest Niagara 
installation is the construction of a covered 
forebay on the west side of the power house. 
This forebay will have a length of 460 feet, 
and it will be 40 feet wide. Its outer wall 
runs along the inlet canal, and inorder that 
the water of this canal may pass into the 
forebay 24 arches have been built, the top line 
of which is under water. Back about 10 feet 
from the arches are the racks, and against 
them the current of the water rushes straight 
from the openings of the arches, passing them 
into the huge penstock mouthpieces. The 
vuter wall of the forebay is expected to keep 
back the floating ice in the inlet canal, while 
the fact that the forebay is covered, will bea 
protection to the men employed there, and 
also from the severe weather of winter time. 
With the exception of these arches, all the 
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masonry on the big contract has been com- 


pleted. 
* » & 
One of the most satisfac- 
A Report on tory moves that has been 


Wage Statistics. made in connection with 
tlie census is the appoint- 
ment by Director Merriam of Dr. Davis R. 
Dewey, Professor of Political Economy and 
Statistics in the Massachusetts Institute of 
Technology, to be an expert Special agent of 
the census to prepare a report on wage statis- 
tics, to be used in connection with the census 
report on manufactures and the mechanical 
industries, 

It is hoped that, as the result of the work 
now being organized by Prof. Dewey, the 
twelfth census will be able to show the actual 
wages paid in the great manufacturing indus- 
tries of the country in a manner and witha 
degree of accuracy that has never before been 
attempted in census reports of this country. 

All that it has ever been possible to obtain 
from any of our previous census reports, so 
far as wages are concerned, has been a very 
unsatisfactory, misleading, and uncertain 
average earnings of employes,?' and this has 
been secured by dividing the total amount 
paid in wages by tlie total number of the em- 
ployes reported. The quotient thus obtained 
has been accepted, but it has been in the ab- 
sence of anything better, and it has always 
been with the knowledge that it has been a 
false quotient, for the reason that the divisor 
has not been the true number of employes to 
whom the total amount of wages have been 
paid. 

It has not been reliable for purposes of com- 
parison. for the further reasons that at differ- 
ent censuses different methods have been em- 
ployed for ascertaining the average number, 
and different phraseology has been used in 
framing the several schedules of inquiry. 

It has therefore beenan agreed fact by the sta- 
tisticians, who have been in the habit of using 
these figures, that these "average earnings” 
have been worthless so far as being any indica- 
tion of the actual wage rates prevailing in the 
several industries. To obtain the real facts 
regarding wages for the censuses of 18 and 
1900, half a dozen picked men have been sent 
into the field by the Census Office, with in- 
structions to copy the actual pay rolls of typi- 
cal and representative establishments in dif- 
ferent industries and in different Sections of 
the country, and it is the analysis of these 
pay rolls, which will be made under Dr. 
Dewey’s supervision, that will enable the 
Census Office to show the actual rates of wages, 
and determine what the actual trend of wages 
has been, as between 1890 and 1900, with a 
degree of precision and accuracy that has 
heretofore been impossible. 

It is Director Merriam's determination to 
make the wage statistics of the twelfth census 
a reflection of the actual conditions prevailing 
in the various industries in 1900, Dr. Dewey 
was selected for this purpose for the reason 
that he has bad such long experience in the 
practical handling of statistics, and also for 
the high reputation which he earned during 
the time that he was engaged as chairman of 
the Massachusetts Commission on the Un- 
employed several years ago 


—— Áit —9— Gree 


A DISPATCH from Stockholm, Sweden, states 
that the Government has ordered the directors 
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of the State railways to prepare plans for con- 
verting the steam railways to electric traction. 
Power will be provided by numerous water- 
falls, the Supreme Court having decided that 
most of the river waterfalls belong to the 
crown, and not, as commonly believed, to the 
riparian owners. 


UNDER THE SEARCHLIGHT. 
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Notes and Comments on Various Topics. 

THE Pan-American Exposition will close on 
Saturday, 

— 28 — 

THE Manhattan Elevated Railroad of this 
city will be running cars by electricity on its 
Second Avenue line about November 15. 

—— — — 9 4»—— — 

THE New York Electrical Society will hold 
its 217th meeting this ( Wednesday! evening at 
the College of the City of New York. 

—— 28 — — 

THE London “Daily News" declares that 
J. Pierpont Morgan 1s bearing the entire ex- 
pense—$15,000—involved in instaling an elec- 
tric light system in St. Paul's Cathedral, Lon- 
don, and says it is a reproach to rich English- 
men that the benefaction should be left to an 


American. 
—— 22. — 


CONTRACTS have been let for the equipment 
with electricity for headlights of all the 
Passenger engines of the Chicago and Alton, 
III., Railway. The power will be derived from 
a small dynamo placed on top of the engine 
behind the smokestack. The new headlight, 
it is claimed, will throw a light clear enough 
to distinguish any object 2,000 feet ahead of 
the locomotive. The present oil lights donot 
reach further than 700 feet. 

—— — $-9- 0» ———— 

A BosTON paper says the Old Colony Street 
Hailway Company, one of the Sub- companies 
of the Massachusetts Electric Company. bas 
been substituting aluminum for copper. 
President P. J. Sullivan Says: ‘‘ We made a 
thorough investigation of the use of alu- 
minum by street railway companies as a sub- 
Stitute forcopper in feed wires and, as a result, 
we installed about 10 miles of aluminum 
feed wire on the South Shore. Aluminum 
has given complete satisfaction, and our next 
order for feed wire will undoubtedly be for 
aluminum. 'The cost of aluminum is 20 to 25 
per cent. less than copperand its value as 
scrap has the same proportionate value as 
copper. We found that aluminum was being 
used quite extensively by street railways 
throughout the country.” 

— —— 9 9 4»— ——— 

THE offer of Murry A. Verner, of Pitts- 
burg. Pa., to buy all the municipal and private 
street railways of st. Petersburg, introduce 
electrical traction and organize a complete 
system of electric tramways, has been received 
very favorably by the local press, Says a dis- 
patch from St. Petersburg. The Municipal 
Council has been discussing the matter for 
several years. but Mr. Verner's offer is the 
first genuine step towards the introduction of 
electricity. The city owns three lines, and a 
number of other lines are owned and operated 
by two private companies. The city has begun 
legal proceedings against these companies 
with a viewof unifying all the surface trac- 
tion companies. Mr. Verner’s offer stipulates 
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that the city shal] turn the private lines over 


to him when the matter has been settled. 
— 2 — 


THE Toronto Electric Street Railway car- 
ried, during the week when the Duke and 
Duchess of York were in Toronto, no less than 
1,200,000 passengers, not counting transfers. 
During one day of that week 282,000 people 
were carried, and although the streets of the 
city were crowded with pedestrians and 
vehicies, not a single accident occurred. This 
would indicate that Toronto has an exception- 
ally good street railway service. 

— 22 — 


KARPENESION, in Greece, is to be lighted by 
electricity, and United States Consul McGin- 
ley, at Athens, in a report to the State 
Department at Washington, says that it is 
desired to obtain the electric plant from the 
United States. 

— 2 — 

For over a year now it has been stated that 
the New York Electric Vehicle Transportation 
Company would ‘‘shortly’’ place electric stages 
on Fifth avenue in this city. Not more than 
one or two stages have as yet materialized, but 
the announcement is again made that before 
December 1 eight electric ‘‘busses’’ will be ply- 
ing up and down that avenue. Let us hope 
that there i8 some truth in the last announce- 


ment. 
— — 


A CABLE dispatch from Paris states that the 
question of submarine transit of the English 
Channel is occupying the minds of inventors. 
M. Goubet, inventor of a submarine boat, has 
made a perfect model of a passenger boat, 25 
meters long, to run by electricity on a steel 
cable at auniform depth of 15 meters. Passen- 
gers can be carried in salon compartments, 
with electric light, and every conven- 
ience. The passage would be as easy, says the 
dispatch, as a rallway, with no vibration. 
Perfect safety is insured by an iron weight, 
which in case of need can be dropped, and the 
boat will rise to the surface. The estimated 
speed is 20 knots. Capital is the only thing 
required, says the inventor. 

— UO —À 


FROM New Orleans, La., comes the report 
that the United Fruit Company has adopted 
the electric unloading system for unloading 
vessels and loading cars and will do away with 
Italian hand labor now used for this purpose. 
It is estimated that it will cut down the time 
of unloading one-third, the loss and damage to 
fruit one-fourth, and naturally reduces the 
expense. It will throw 
Italian fruit handlers out of work. 

—Ó — 


WEATHER OBSERVER B. JOHNSON, of Astoria, 
Ore., has received the plans aud specifications 
from Major Langfitt, United States Engineers, 
in charge of that lighthouse district, for the 
wireless telegraph station to be erected. at 
North Head, for reporting to the local 
weather bureau the arrival and departure of 
vessels at the mouth of the Columbia. The 
original plans for this station are made on 
estimates based on conditions which existed a 
couple of years ago, but it was found that the 
plant could not be constructed and placed in 
condition for use within theamount of the ap- 
propriation made by Congress for the purpose 
on account of the advance in the price of ma- 
terials to be used. Since then the plans have 


several thousand 
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been modified considerably in the hope that 
the work could be done for the original price 
fixed. It is difficult for the Government archi- 
tectsat Washington to accurately figure on the 
cost of construction under the conditions that 
exist there, but if the present plans prove to 
be too expensive the difficulty may be reme- 
died by a further appropriation at the next 
session of Congress. 


— — 


A MAGNIFICENT private car for use by mem- 
bers of the Everett-Moore Electric Railway 
Syndicate in traveling over their long trolley 
system is about tobe built, the contract calling 
for its completion before February 1. The 
details were worked out by C. W. Mason, pur- 
chasing agent for the Cleveland (O.) Electric 
Railway Company, and the contract has been 
given to the J. C. Brill Company. The price is 
$15,000. The car is to be fitted up asa sleeper 
and dining car with every comfort for day 
traveling. There will be sofa beds, sleeping 
berths, plate glass flooring, sheet steel siding, 
pneumatic gongs, whistles, and sand boxes, a 
bathroom with a tile floor, tea and coffee urns, 
electric heaters for cooking food, folding wash 
stands, disappearing ice boxes and food re- 
frigerators, disappearing tool boxes and con- 
trollers, patent electric headlights fitted with 
interchangeable glass for danger signals, elec- 
tricity, gas, and hot and cold water. 

— 2 — — 


PRELIMINARY trials recently carried out on 
the Valtellina-Colico-Sondrio electric railway 
in Italy, which is equipped with the Ganz sys- 
tem, are reported to have given every satisfac- 
tion, says the London Electrical Engineer.“ 
The result of the tests, it is said, is to show 
that the installation js capable of driving a 
train of five carsat a speed of 44.7 miles an 
hour, and of maintaining this speed even on 
the up-grades, which are fairly steep. It was 
also proved that the generators supplied their 
21,000 volts without trouble. The starting of 
the train is gradual on the descent of inclines 
of 14 per cent., and the decrease of the load on 
the central station is very apparent. 'The 
practice is to partly close the gates which ad- 
mit the water to the turbines until the motors 
are taking their normal current again. . 


— il —ẽ — — — 


American Institute of Electrical Engineers. 

At the 157th meeting, held at 12 West 31st 
street, October 25, 175 members and guests 
being present, President Steinmetz'gave an in- 
troduction to the general subject of tbe even- 
ing, which was Regulation of Prime Movers 
and Successful Operation of Alternators.” 
Papers were presented as follows: ‘‘Angular 
Variation in Steam Engines," by Mr. P. O. 
Keilholtz, of Baltimore. Parallel Operation 
of Engine Driven Alternators," by Mr. W. L. 
R. Emmet, of Schenectady. ‘‘Parallel Running 
of Alternators," by Mr. Ernst J. Berg, of 
Schenectady.  'Angular Velocity in Steam 
Engines, in Relation to Paralleling of Alter- 
nators," by Mr. Walter I. Slichter, of Sche- 
nectady. 

'T he discussion was participated in by Messrs. 
R. H. Rice, J. A. Seymour, G. M. Peek, C. F. 
Scott, A. V. Garratt, R. T. Lozier, R. D. Mer- 
shon, C. P. Steinmetz and others. 

At the meeting of the executive commitee 
in the afternoon twenty six new members 
were elected. 
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CYLINDERS FOR STEAM ENGINES. 


— — 


BT W. H. WAKEMAN. 


While the primary object of this article 1s 
to explain plans for determining the diameters 
of steam engine cylinders for various condi- 
tions, which is an interesting point for all 
progressive engineers, it does not comprise all 
of the features contained in this treatise, as 
many facts of interest to those who are en- 
gaged in steam engine work are so closely 
allied to the main subject that they almost 
form a part of it. The study of these plans 
with their accompanying data is sure to prove 
beneficial to the man who desires to be some- 
thing more than a starter and a stopper." 
When solving problems of this kind it be- 
comes necessary to assume some of the factors 
to serve asa foundation for the others, but 
this assumption is based on conclusions which 
are admitted by a majority of engineers to 
becorrect, although some of them relate to 
points that we cannot all agree upon. 

For an illustration of this I will call atten- 
tion to the fact that while many compound en- 
gines are built with low pressure cylinders 
that are twice the diameter of the high pres- 
sure, some engineers claim that if the propor- 
tions were in still greater contrast the results 
in practice would be as good or better than 
we now realize. 

The firstexample presented is a simple, non- 
condensing engine to develop 250 hp. The 
boilers that are to supply steam are safe at 
100 pounds pressure, and some engineers cal- 
culate on the full pressure at all times, which 
i8 never realized in every day practice, al- 
though it can be depended on for a portion of 
the time. In order to give a generous mar- 
gin it is assumed that 90 pounds are available 
continuously at the boilers, and the initial 
pressure in the cylinder is 85 pounds making 
the absolute pressure 100 pounds, and the cut- 
off takes place at 1 stroke, therefore the ex- 
pansion rate is 4. The back pressure is taken 
at 2 pounds above the atmosphere, or 17 
pounds absolute. 

The clearance will not be considered in this 
article because it makes the computations 
much more complicated without being of cor- 
responding importance. If the theoretical 
mean effective pressure of an engine is calcu- 
lated with a cut off at ł stroke without con- 
sidering the clearance, the actual pressure will 
be slightly higher owing to the effect of the 
clearance, therefore when it is ignored the re- 
sults are on the safe side. 'The rule adopted 
for calculating the theoretical mean effective 
pressure is as follows: 

Divide the stroke, expressed as unity or 1, by 
the cut off expressed in a fraction of thestroke 
and the quotient is the ratio of expansion. 
Find the hyperbolic logarithm of it and add 1. 
Multiply the sum by the Initial pressure, and 
subtract the back pressure, both absolute. 
Applying this rule here results as follows: 1 — 

= 4, the hyperbolic logarithm of which is 
1.3863. Adding 1 and dividing by 4 = .5965 
and.5965 x 100 — 17 — 42 pounds mean effect- 
ive pressure. | 

The stroke of an engine for this purpose 
will be taken at 34 feet and the speed at 90 
revolutions, making the piston speed 630 feet 
per minute. The area of the piston may now 
be found by the following rule: 

Multiply the horse power by 33,000 and divide 
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by the mean effective pressure multiplied by 


250 X 33.000 
the piston speed. In this case it is 


42 X 630 
= 312 square inches. 

From this the area may be found by divid- 
ing by .7854 and extracting the square root. 
It may also be found without calculation by 
referring to a table of areas of circles. 312 — 
.1854 = 397, the square root of which is 19.9, 
showing that the diameter should be 20 
inches, the area of which is 314 square inches. 

The truth of the foregoing may be proved 
by calculating tbe power of this engine in the 
usual way, namely, by multiplying the area of 
piston, mean effective pressure and pistcn 
speed together and dividing the product by 
33.000. 314 x 42 X 630 — 33,000 = 254 horse 
p wer, which is as nearly as two calculations of 
this kind can be expected to agree, on account 
of omitting to carry out fractions to their 
limit. 

If it is practical to install and use a con- 
denser the diameter of cylinder should be less 
as follows: The cut-off should take place at 
1-5 stroke, making the expansion rate 5, the 
hyperbolic logarithm of which is 1.6094, and 
applying the rule already explained, assuming 
the back pressure to be3 pounds, shows that 
the mean effective pressure is 49 pounds. Pro- 
ceeding to find the area as before results as 

250 x 33,000 
follows. — = 201 
49 x 630 
for which the corresponding diameter is 18.5 
inches. 

Proving this calculation demonstrates that 
268 x 49 x 630 — 33,000 = 250 hp. (The area of 
a circle 18.5 inches in diameter is 268 square 
inches. ) 

If a cylinder 20 X 42 inches is used for a con- 
densing engine to develop 250 hp., the cut-off 
will take place at 4 stroke and the mean ef- 
fective pressure will be reduced to 43 pounds. 
When sufficient load is added to this condens- 
ing engine to lengthen the cut of ł stroke as 
it was with the non-condensing engine, the 
mean effective pressure will be increased to 56 
pounds and the engine will develop 335 hp., 
but if nothing i8 done to the non-condensing 
engine except to adda condenser, the cut-off 
will be shortened from 1 to 2 stroke and the 
power developed will remain as before. The 
actual reduction in the volume of steam re- 
quired is therefore 33 per cent., but all of this 
apparent saving will] not be realized owing to 
& greater loss by cylinder condensation. A 
saving of 25 per cent. can safely be counted on. 

Proceeding to determine the size of cylinders 
for a compound engine, we will assume that a 
cross compound, non-condensing engine is 
wanted, to develop 600 hp. with a boiler pres- 
sure that is limited to 150 pounds, taking the 
average carried at 140 pounds, and allowing a 
loss in the pipe of 5 pounds, making the in- 
itial pressure 135 pounds by the gauge or 150 
pounds absolute. 

If we expand this steam down to atmos- 
pheric pressure without making an allowance 
for loss, the combined expansion rate will be 
10, as found by dividing the initial pressure by 
the terminal, both absolute. 

Transferring steam from one cylinder to 
another results in a small loss which may be 
deducted from the expansion rate, or allowed 
for by taking the initial pressure for the 
second cylinderat a few pounds lower than 
the terminal in the preceding cylinder. The 
amount will depend upon the conditions under 
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which the transfer is made. "The difference is 
called the ''drop" in pressure. 

In order to divide the expansion equally be- 
tween the high and low pressure cylinders it 
is necessary to extract the square rootof the 
total rate, to determine the rate for each 
cylinder, because when each rate is given 
separately it is necessary to multiply one by 
the other to get the total. It is not proper to 
add them together as some have supposed. 
The square root of 10 is 3.16, but owing to the 
fact that the loss in pressure is greater in the 
cross compound than in the tandem compound, 
we may call this 3 without error. 

The terminal pressure in a cylinder 1s found 
by dividing the initial pressure by the expan- 
sion rate. Then 150 — 3 = 50 pounds and the 
back pressure i8 assumed to be equal to thís. 

We now have an initial pressure of 150 
pounds, an expansion rate of 3 and a back 
pressure of 50 pounds. Applying the rule al- 
ready explainedshowsthat thisgives 55 pounds 
mean effective pressure. 

Assuming the stroke to be 34 feet and the 
speed 90 revolutions makes the piston speed 630 
feet per minute, 

AS the engine js to develop 600 hp., one 
half of it should be developed in the high pres- 
sure cylinder, or 300 bp. "The required area of 


300 x 33,000 


cylinder is - 285 square inches, 


55 X 630 
the corresponding diameter of which is 19 
inches, therefore the high pressure cylinder 
should be 19 x 42 inches. 

With a “drop” of 5 pounds between the two 
cylinders, a back pressure of 50 pounds in the 
first, tbe initial pressure in the second or low 
pressure cylinder is 45 pounds, the expansion 
rate is 3 and the terminal pressure 15 pounds, 
or zero by the gauge, which is also the back 
pressure. 

The mean effective pressure in this cylinder 

300 x 33,000 


16 x 630 


= 917 square inches, the diameter of which is 
34 inches, therefore this engine would be 
known as a 19 and 34 x 42 inch compound. 

Suppose that we wish to design cylinders for 
across compound condensing engine to develop 
800 hp., with a boiler pressure limited to 140 
pounds, carrying an average of 130 pounds, 5 
pounds of which are lost in tbe pipe. The in- 
itial pressure is then 125 pounds by the gauge, 
or 140 pounds absolute, 

A total expansion rate of 12 will be right for 
this engine, the square root of which is 3.5 
nearly, therefore the rate of expansion for 
each cylinder is 3.5. The terminal, also the 
back pressure, is 140 — 3.5 = 40 pounds, and 
the mean effective pressure is 50 pounds in 
the high pressure cylinder. 

A stroke of 42 inches will answer every pur- 
pose, also a speed of 90 revolutions or 630 feet 
per minute, As we wish to develop 400 hp. 
in each cylinder, the area of the high pressure 

400 x 33,000 
— = 419 square inches, the 


is 16 pounds. The area of it is 


must be 


50 X 630 
corresponding diameter of which is 23 inches 
nearly. 

With a drop“ of 5 pounds between the two 
cylinders the initial pressure is 35 pounds in 
the second or low pressure cylinder, and with 
an expansion rate of 3.5 the terminal pressure 
is 10 which will give good results. With 3 
pounds back pressure, the mean effective pres- 
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sure is 19.5 pounds. The required area is 


400 X 33,000 


= 1,074 square inches the corre- 
19.5 X 630 


sponding diameter of which is 37 inches, there- 
fore under the conditions that I have assumed 
in this case the engine would be 23 and 3% x 42 
inches to develop 800 hp. 

Treating the two parts of this machine as 
if they were separate engines, calculating the 
power: of each by multiplying together the 
area of piston, mean effective pressure and 
piston speed, anc dividing the product by 33,- 
000 then adding the two together shows that 
the whole engine will develop 796 hp., or only 
4 hp. less than before, which isa very small dif- 
ference, and this is due to the dropping of 
fractions that it is not practical to carry out 
further. 

These proportions are rather unusual, but 
will give good results under the conditions 
named. Assuming a boiler pressure of 125 
pounds by the gauge, a combined expansion 
rate of 16, a drop“ of 5 pounds, a terminal 
pressure of 3 pounds, and the cylinders will be 
24 and 46 x 42 inches to develop 800 hp. 

Passing on to determining the diameter of 
cylinders for a triple expansion engine we will 
assume that it is to develop 900 bp., the boiler 
pressure is limited to 190 pounds, and after 
making tbe usual allowances the absolute 
pressure is 190 pounds. The combined expan- 
sion rate is 27, the cube root of which 18 3, 
therefore the ratio of expansion for each 
cylinder is 3. 

The terminal pressure in the first cylinder 
1s 190 — 3 — 63, and the mean effective pres- 
sure is 70 pounds. The stroke is assumed to 
be 5 feet, and the speed 80 revolutions, mak- 
ing the piston speed 800 feet per minute. 

As 300 hp. must be developed in each cylin- 


300 x 33,000 


70 X 800 


= 178 square inches, the corresponding diam- 
eter of which is 15 inches. 

If the “drop” between the first and second 
cylinders i8 3 pounds, the initial pressure in 
the second is 60, the terminal 20, and the mean 
effective pressure 22 pounds. 

The required area of second cylinder is 
300 x 33,000 
—— ————— 562 square inches, and the diam- 

22 X 800 
eter is 26.5 inches nearly. 

With a “drop” of 3 pounds between the 
second and third cylinders, the initial pressure 
is 17, the terminal nearly 6 and the mean ef- 
fective pressure 9 pounds. 

Allowing a back pressure of 3 pounds the re- 

300 X 33,000 
required area is —————— = 1,375 square 
9 x 800 


inches, which calls for a low pressure cylinder 
42 inches In diameter, therefore this engine is 
liand 26.5 and 42x 60 inches to develop 900 
hp. 

This example may be proved by assuming 
thatallof the power is developed in the low 
pressure cylinder, thus regarding it as a simple 
condensing engine with a cylinder 42 X 60 
inches, with a piston speed of 800 feet per min- 
ute. 

The initial pressure is 190 pounds and the 
expansion rate is 27, the hyperbolic logarithm 
of which, plus 1 is 4.2958. Then 4.2958 — 27 X 
190 — 3 = 21 pounds mean effective pressure. 
The area of a 42 inch circle is is 1,385 square 
inches, but the actual area required is 1,375 
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square inches, making but a very slight dif- 
ference. Using the actual area and calculat- 
ing the power of this engine in the usual 


1,375 X 27 X 800 
way shows that it will develop 
33,000 


= 900 hp. 

In some cases, especially where larger en- 
gines are to be designed, it may be desired to 
use two low pressure cylinders instead of one 
large one, making a four cylinder triple ex- 
pansion engine. This may be done by taking 
one-half of the power that is to be developed 
in the last cylinder, and design one according- 
ly, using the same initial pressure, expansion 
rate and back pressure, as already explained, 
then providing another cylinder of the same 
proportions. 

Or the area of the low pressure cylinder may 
be determined according to the foregoing rule, 
and divide it by 2. Divide this by .7854 and 
extract the square root of thequotient. 'This 
gives the diameter of onelow pressure cylin- 
der, and another must be provided of the 
same size. It is much more convenient, how- 
ever, to use a table of the areas of circles as it 
Saves time. 

In this case the low pressure cylinder con- 
tains 1,375 square inches, one-half of which is 
687 square inches, which is equivalent to a 
circle 29.5 inches in diameter, therefore a four 
cylinder triple expansion engine to develop 900 
bp. under stated conditions should be fitted 
with a high pressure cylinder 15 inches in di- 
ameter. an intermediate 26.5 inches and two 
low pressure cylinders 29.5 inches in diam- 
eter. 

When designing the cylinders for aquadruple 
expansion condensing engine the same prin- 
ciples are employed as fora triple expansion 
engine. One quarter of the total power should 
be developed in each cylinder, and when the 
total expansion rate is decided the fourth root 
of it, or in other words, the square root of its 
square root is the expansion rate of each cylin- 
der. 

Suppose that the total expansion rate is 40 
the square root of which is 6.3 and the square 
root of 5,3 is 2.5 therefore the expansion rate 
of each cylinder is 2.5, 

In these, calculations are carried out far 
enough to answer all practical purposes, which 
is enough for the object sought. 

In order to give good results the initial pres- 
sure sbould be 250 pounds. With 2.5 expan- 
sions in each cylinder and a drop“ of 3 pounds 
every time tbat steam is transferred from one 
to anot her, the terminal pressure will be about 
5 pounds absolute. 

W hen boilers that are calculated to produce 
superheated steam are more commonly used, 
the use of triple and quadruple expansion en- 
gines will be more general, as the greater com- 
plication which belongs to them as a neces- 
sary evil will be more fully warranted by the 
greater economy of fuel. 


— — e — 


The Aurora Borealis Produced Artificially. 


A foreign scientist has recently made some 
wonderful experiments in electricity. By 
plunging the negative wire of a powerful in- 
duction coil in a vessel of water and bringing 
the positive wire into contact with the surface 
of the water, or slightly below it, he has suc- 
ceeded, so it isclaimed, in creating the perfect 
aurora borealis, or northern lights. 


CROSS-TALK IN TELEPHONE CABLES 
WITH WIRES LAID UP IN FOURS.* 


——— 


BY JUL. H. WEST. 


Calculating the electrostatic capacity in tele- 
phone cables, we find that we get lower 
capacity when the wires are laid up in fours 
than if they are laid up in separate pairs. In 
the former method the two wires lying diagon- 
ally opposite one another form the two con- 
ductors of each metallic circuit, and the 
calculatlon assumes that the planes of the two 
circuits will be normal to one another, so that 
the induction between both loops or circuits is 
balanced. It being of great importance, 
especially with long telephone cables, to lower 
as much as possible the electrostatic charge of 
the cable, the Post Office decided, in giving 
the order for the cable from London to Birm- 
ingham, that the wires should be laid up in 
fours; but when the greater portion had been 
put down, cross-talk was observed between the 
two loops of each four-strand. For this reason 
the rest of the line was made with wires 
laid up in pairs. In this article the reason why 
cross talk appears and some means of eliminat- 
ing it are discussed. 


Fid. 1. 


Fra. 3. 


Fig. 1 represents a bundle of four wires 
insulated from one another by means of paper 
wound round each wire. As long as this 
bundle 1s not stranded, each wire will be con- 
centric to the paper covering, as represented 
in Fig. 1, the wires resting on the edges of the 
loosely wound paper strips. But as soon as the 
bundle i8 stranded a pull occurs, which draws 
the wires (1) inwards towards the axis of the 
bundle, and (2) round the axis in the direction 
ofstranding. As this pull only acts on the 
wires themselves, and not on the paper cover- 
ings, the wires are drawn out of their con- 
centric position to the coverings, as 
Shown in Fig. 2, in which figure, the ar- 
row p indicates the direction of the strand- 
ing. The first effect of stranding the bundle 
is, therefore (as itis always the case with the 
wires laid up in pairs), to increase the capacity 
by bringing the wires closer together. The 
effect is greater the tighter the wires are 
Stranded, and therefore it is good to take as 
long a lay as possible. But even now no cross- 
talk will occur, the planes ab and cd of the two 
loops being still at right angles to one an- 
other. 

In practice, the cross-section of the strand 
will never be as illustrated in Fig. 2, for the 
reason that, in stranding the four wires to- 
gether, the four drums which carry the four 
wires will never have the same friction, one 
rotating easier than the others. The result is 
that one drum will effect on its wire a greater 
pull than the other drums on their wires, and 
this difference in the pull must necessarily 
cause a change in the cross section of the 
bundle. This may be shown in the Special 
case that one drum is rotating with very high 


*Translated from the “ Elektrotechnische Zeitschrift " for 
the " Electrician," London. 


friction whilst the other drums are rotating 
easily. In this case we get the section Shown 
in Fig. 3, in which D, represents the wire on 
which a strong pull is exerted, so that the wire 
D, is pulled so tight that it forms thecenter of 
the strand, whilst the three other wires, D,, 
D, and D,, are wound spirally round D, lying 
at first on the right side of D., then passing 
above it to the left side and returning below it 
to the right side again. The paper covering of 
D, will be pressed out to the other side, so 
that D, lies eccentric in its insulation but sym- 
metrically to the insulations of D,, D, and D,. 
The smaller pull exerted on the wires, D,, D, 
and D,, running spirally round D,, fcrces these 
wires, as in the case of Fig. 2, not only centri- 
pedally towards the center of the strand—i. e., 
towards D,, but also parallel to the direction 
of stranding, and in this way the section 
represented in Fig. 3 is obtained. From the 
sketch it is seen at once that the plane ab of 
the one loop is inclined to the plane cd of the 
Other loop; to show this more clearly the dot- 
ted line ef represents the normal to ab. 

A somewhat similar position of the wires 
will be obtained if the pull on the wires D,, 
and D, is greater than on the two others, D, 
and D,. Also in this case, asin any other case 
in which the pull on the four wires is not of 
the same amount, the two planes will te 
inclined to each other. Now,asa matter of 
fact, it will be impossible in practice to obtain 
the same tension on all four wires, and there- 
fore it is impossible to obtain the section 
Shown in Fig. 2; the planes of the two loops 
will always be inclined to one another, and 
hence the one loop will always disturb the 
other. Itis probable that this is the reason 
why cross-talk is observed in cables with wires 
laid up in fours. 

In the above remarks it has not been taken 
into consideration tbat the paper wrappings of 
the four wires pressing against each other lose 
their circular shape. It will be understood 
that this deformation of the paper wrapping 
will necessarily have the result of increasing 
this defect. 

The question now is, how the cross-talk 
occurring in this way can be eliminated; it 
would be useful to have a means of doing this, 
as every possible way of lowering the electro- 
Static capacity of telephone cables for interur- 
ban lines will be of practical value. There 
seem to be various methods. At first it is 
obvious that, as the cross-talk has its origin in 
the stranding of the wires, the trouble can be 
lessened by stranding the wires as little as 
possible. This also has the effect that the 
wires lie further apart from one another, as it 
is the winding itself which pulls them to- 
gether; therefore the electrostatic capacity 
will be lower the longer the lay is, and hence 
the lay should be made as long as possible with 
regard to the flexibility which the cable must 
have during manufacture and laying. Next, 
precautions should be taken to insure an easy 
rotation of the drums carrying the wires during 
the winding, and to secure as far as possible 
equal friction at all four drums. 

In these ways the trouble cannot be entirely 
removed, but only lessened. The cross talk 
which will therefore occur in such cables must 
then be eliminated by means of balancing the 
cable when the different sections are joined | 
together. For instance, if cross-talk occurs 
between two loops of a strand, then it will be 
easily understood that it would disappear if 
the strand were cut in two halves, and wires 
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D, and D, changed—i. e., if D, of the one sec- 
tion were connected to the former wire D, of 
the second half, and vice-versa. Therefore, if 
cross-talk occurs in a cable, it will be possible 
to remove it by changing the position of the 
wires of one loop at proper places; or, instead 
of changing the two wires of one loop, chang- 
ing all four wires, so that after cutting the 
cable, D, of one section is connected to the 
former wire D, of the following section, D, 
with D,, and so on. 

Another method would seem to be to change 
the direction of the winding at intervals, that 

tosay, to make some lengths of cable with 
the wires wound in one direction (say clock- 
wise) and other lengths of cable with wires 
wound in the opposite direction. If tbe wires 
of the first section are numbered A, B, C, D, 
and of the second a, b, c, d, then, if cross-talk 
occurs when A is connected to a, B to b, and 
80 on, it must disappear when A is connected 
to b, B to c, and 80 on. 

These methods, of course, are not applicable 
to subscribers' cables containing 400 to 500 
wires; but for such cables of comparatively 
short length, the gain in relation to electro- 
Static capacity would not be of great practi- 
cal importance. With interurban cables, on 
the other hand, which contain a much smaller 
number of wires—from 20 to 60—the work of 
balancing would pay. The work could easily 
be carried out in the following way: In laying 
the cable the different sections would at some 
places have to be connected together only pro- 
visionally, by means of small connecting 
boards; if then, in going on laying the cable, 
cross-talk occurs, the connections at the boards 
would have to be changed until the cross-talk 
disappeared. The extra work this would 
necessitate would be worth while, as with the 
wires laid up in fours the electrostatic capacity 
of the line would be considerahly lower than if 
the wires were stranded in pairs. 


—— ea 
ELECTRIC FULL-GAUGE RAILWAYS.* 


The development of electric railways is a 
subject of interest to the public at large, 
especially at the present moment, when we are 
on the threshold of a new era in locomotive 
principles. 

The engineering possibility of running full- 
gauge electric railways has already been 
proved; it is the economic aspect that has to 
be considered, then, most carefully. German 
railway engineers doubt the advisability of em- 
ploying electric traction on long lines with an 
infrequent service, and in this they are prob- 
ably justified on economic grounds, but the 
System of a frequent service of short trains 
has much to commend it, and this is the point 
on which the success of electric traction is 
hinged. 

The maintenance of, and attendance to, the 
permanent way is the same whether ten or 
fifty trains run over it daily, whilein the case 
of single wagons or short trains, with their 
light locomotives, bridge work can be made 
much lighter and cheaper. The latter point 
might prove an important factor in projected 
new lines, but falls out of proposals for the 
conversion of present lines to the electric sys- 
tem. The present arrangements for railway 
traveling are undoubtedly no longer abreast of 


*|xtracted from an article by Max Schiemann (Ueber 
Electrische Voll und Schnellbahnen) " Eleetrotechnische 
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the times. Long-distance passenger traffic 
ought to be separated from local passenger and 
goods traffic, while the necessity of connecting 
such cities as Berlin, Hamburg, Paris, etc., by 
a faster service is becoming more and more 
apparent. Further, the possibility of using 
short goods trains running at frequentand con- 
Stant intervals would go far to relieve the con- 
gestion in the goods yard, would accelerate 
delivery and simplify the management. The 
employment of water-power for generating 
purposes has also great attractionsin countries 
where it is available. 

It was in view of these considerations that 
the Berlin Studien-Gesellschaft was formed, 
its objects being to determine the greatest 
speed attainable, the best method of generat- 
ing power electrically, and transmitting it to 
the cars, and also details connected with the 
permanent way, width of rails, inclines, curves, 
etc. 'The Berlin-Zossen military line bas been 
placed at tbe syndicate's disposal, and the ex- 
perimental cars are rapidly nearing comple- 
tion. Each car is built for 40 to 50 persons and 
is 67 feet long; it weighs about 90 tons, and is 
supported on two six-wheel bogies, each bogie 
being fitted with two three-phase motors, giv- 
ing in all a capacity up to 3,000 hp. per car. 
The power is transmitted at 10,000 to 12,000 
volts, three-phase, and transformed on the car, 
the motors being fed at a low pressure. 

By this arrangement it is hoped to reach a 
speed of 124 miles per hour, and should the ex- 
perimental line prove successful, a line will be 
built between Hamburg and Berlin. 

In Italy the Lecco-Sondrio and Colico Chia- 
venna lines will be entirely propelled by elec- 
tricity, the latter line, about 70 miles long, 
being capable of carrying goods trains of over 
250 tons, On the Milan-Portoceresio line of 63 
miles, electric traction will be employed for 
passenger traflic, at a speed of 54 miles per 
hour. 

In France a commission has been appointed 
for investigating the problems connected with 
electric railway.traction. It is hoped to make 
much use of water-power for generating pur- 
poses, the Riviera district especially offering 
natura] facilities for this method of driving. 

In Austria and Norway similar projects are 
being prepared. 

A syndicate of Russian bankers propcses to 
connect St. Petersburg and Moscow with trains 
running at 93 miles per hour, at ten 
minutes’ interval from each end, each train 
consisting of five 35-passenger cars. 

Turning to the electrical part of the question, 
we have at least four systems to choose from 
in such schemes: 

1. High tension three-phase generation, con- 
version in sub-stations and direct current 
supply, as on tramways. Example—Central 
London Railway. 

2, High tension three-phase generation, con- 


version by static transformers in sub- stations, 


and supply to the lines at lower tension, the car 
line being driven by three-phase motors. Ex- 
ample—Burgdorf-Thun Railway. 

3. Iligh tension three-phase generation 
directly supplying the line, cars carrying static 
transformers, and three-phase motors for lower 
tension. Example- -Berlin-Zossen experi- 
mental line. 

The possibility of conveying high- tension 
power to the cars has been proved by Messrs. 
Siemens & Halske at Lichterfeld. 

4. High tension three-phase generation 
directly supplying the lines, the cars being run 
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by high-tension three-phase motors without 
the interposition of transformers. 

Example—The Valtellina line, Budapest, 
on this system has been successful. 

Considering these systems in order: 

1. Has the advantage of direct-current 
motors for starting, but necessitates an expen- 
Sive central station and sub-station upkeep 
and attendance, also a heavy line current for 
great power. 

2. Motors are efficient, sub-station attend- 
ance small, but speed regulation more difficult. 
The last point is of less importance on long- 
distance railways. 'This system also necessi. 
tates a heavy line current for great power. 

3and 4. Are admirably adapted for long- 
distance railways. The line current is small 
for great power; the transformers in (3) pro- 
vide the necessary weight for high speed, and 
hence are not really a disadvantage. 

Turning to the present fastest services from 
steam traction, the “Railroad Gazette’’ quotes 
a run on the Savannah, Florida and West 
Railway of 150 miles in 130 minutes, or a speed 
of 69 miles per hour with a five-axle locomotive 
of 65 tons weight, and 6 feet 3 inch driving 
wheels. 

In Europe the following runs are given as 
representative, the fastest being the one from 
St. Pierre to Orleans at 61.2 miles per hour: 


Run. Distance, Time. Speed. 
St. Pierre-Orleans.. 08.5 miles. I hr. 7 min. 61.2 m. p. h. 
Dax-Bordeaux... .. 92 si 1" 85 * 58 ` 
Amiens-Calais .. .. 104 s 1“ 49 * 57.2 


In England (sic) the quickest run is the For- 


far- Perth at 59 miles per hour. 
Forfar-Perth...... 32.8 miles. Ohr. 33min. 59 m. p. h. 
Stirling-Perth... . 38 e 0” % ŘĂ“ 56.5 
In Germany the speed is at present limited 
by law to 56 miles per hour. The fastest runs 
are: 
Wittenberg-Hamburg at 51.3 miles per hour. 
Stendat- Hanover at 49 b ih 
The practical limit of speed with steam loco- 
motion has probably been reached at 75 miles 
per hour, and we must look to electric traction 
for further progress in this direction. 
——— oo —— 
THE PUBLIC, THE OPERATOR AND THE 
COM PANT.“ 


BY CHARLES S. SERGEANT. 


It would be difticult indeed to indicate the 
entire essence and range of street railway op- 
cration in fewer words than has been so tersely 
done by your President, in the title of this 
paper. 

It is with diffidence that I shall try to pre- 
sent a few thoughts in its illustration, feeling 
it impossible within the necessary limitations 
to do justice to so comprehensivea theme. I 
assume that tlie intention of this title is to 
induce consideration, and perhaps discussion, 
of the relations of street railway companies to 


` the public, and in particular those relations as 


concern with the question of private or 
municipal ownership, or in connection with 
the conditions affixed to grants or franchises, 
or possibly as to the relations of the street 
railway company to the publicin the matter 
of taxation. 

Urban and interurban transportation of 
passengers on the public streets and highways, 
is, in its nature, so different from the move- 
ment of passengers by waterways or upon pri- 
vate rights of way, tbatit is not only very dif- 
fieult for those not actually engaged in the 


*Paper read at the 20th Annual Convention of the Ameri- 
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business to appreciate its duties and respon- 
sibilities and its limitations, but it is natural as 
well that there should bea sentiment in the 
public mind in relation to street railways, 
somewhat different from that felt towards 
steam railroads, for the reason that the busi- 
ness of the street railway is transacted in the 
streets. 

Few, however, of those who are so ready to 
lay burdens upon the street railway realize or 
have ever learned that the streets are not the 
property of the municipality, but belong to 
the public. A citizen of any European coun- 
try has the same right upon the streets of an 
American city that a resident in that city has. 
The care of the streets devolves, it is true, 
upon the municipality, but this of itself gives 
the municipality no right to sell privileges be- 
longing to the public in connection with those 
Streets. It is natural for citizens to assume 
that the street railway is a fair mark for the 
levying of taxes, ordinary and extraordinary, 
and the imposition of conditions, severe or 
otherwise. in granting franchises. From this 
sentiment, and other causes, results a great 
volume of special legislation, often ephemeral 
in its character, varying in different States, 
all calculated to impose burdens and regula- 
tions upon this business. 

The great variety of such legislation is con- 
tinually changing character, and minor legisla- 
tion (if it may beso called) which originates 
in city councils, or with highway authorities, 
places the entire business of street transporta- 
tion in conditions of uncertainty, to which 
few other investments, and none of like mag- 
nitude, are subjected. 

In consequence of this condition of affairs, 
the street railway corporations are constantly 
placed upon the defensive, and necessarily 
much of the time and attention of their man- 
agements is devoted to a struggle for a reason- 
able existence. 

In this connection I desire to quote from an 
address delivered at Philadelphiain April, 1900, 
at the fourth annual meeting of the American 
Academy of Political and Social Science, by 
Senator William Lindsay of Kentucky, this 
quotation showing that some of the evils of 
the present situation are appreciated by the 
public. The quotation is as follows: 

“I may say, with reasonable confidence, that 
nine-tenths of the corporations now engaged 
in shaping public opinion would welcome the 
opportunity to abandon that policy and gladly 
confine their attention and devote their 
moneys to none other than the purposes of 
their creation. If they could be relieved from 
the annoyances and dangers attending the at- 
tacks of the place hunter and the professional 
agitator, and be protected against the demands 
of greedy and party bosses in charge of party 
organizations, they would submit without re- 
monstrance to all proper restraints and forget 
their past political affiliations in the more en- 
ergetic prosecution of their corporate busi- 
ness. 

The proposition which I wish to advance in 
the desirability of legislation substantially 
uniform in its character throughout our several 
States of the Union, which shall fairly, de- 
finitely and with reasonable permanency, 
establish equitable relations between street 
railway companies and municipal and State 
governments. The most ardent advocate for 
heavy franchise taxes or governmental owner- 
ship could not but admit the desirability of 
such a solution of this question from every 
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point of view. Surely there is no street rail- 
way company but would deem a permanent 
settlement of this character most advantage- 
ous. The banker would be spared the long 
and careful consideration of the particular and 
special conditions in some small city and State 
before making his loan, and the patrons of the 
street railway company would receive the 
benefit of that improvement in service, which 
would result from a fixed tenure and a lower 
rate of interest upon the money invested. 

I can devote but little space to the question 
of municipal ownership. If the term ''mu- 
nicipal ownership" includes municipal opera- 
tion, which has usually been understood to be 
the case, I believe that the tendency of the 
experiments already made abroad, and the 
knowledge which will result from a fair mind- 
ed study of the subject, will be towards the 
abandonment of any such proposition. Not 
the least important reason for such a belief is 
the fact that street railways in this country at 
least, have long since outgrown municipal 
boundaries in the sense of one company being 
confined to one municipality. Rapidly they 
are also outgrowing State boundaries. The 
natural tendencies of the business, therefore, 
are such as would greatly complicate the ques- 
tions of ownership and operation by munici- 
palities. Still further the rate of interest 
which has been earned upon the money in- 
vested by municipalities in Great Britain in 
street railways has been extremely small, and 
the facilities afforded have been most inferior 
to those enjoyed in this country. 

In general, aside from the question of mu- 
nicipal ownership, Government restrictions 
upon the construction and the operation of 
tramways in Great Britian have been so Severe 
that the citizens have been deprived practi- 
cally, until the present time, of the benefits 
which have been enjoyed by the citizens in 
this country, growing out of the freer oppor- 
tunities which have in the past been afforded 
investors to provide tramway facilities for 
cities and towns. 

Unquestionably the most important social 
benefits, development of real estate, and in- 
crease of taxable property, have resulted from 
the general policy which has been in vogue in 
the United States. Why, then, should our 
legislatures and municipalities consider 
changes of a restrictive character, calculated 
to reduce the profits of tramway operation, 
and consequently restrainand dwarf its future 
development? . 

We are told by the so called ‘‘economists ” 
that such is the trend of thought. Why should 
there be such a trend of thought, if a fair 
investigation is given tbe subject ? 

Presumably it will be generally admitted 
that the only proper source which can be 
drawn upon for payment of taxes, rentals, 
assessments for paving, street cleaning and 
other similar burdens, is the gross revenue, 
and consequently the net revenue of the street 
railway company, that tbis gross revenue is 
contributed by the public; that therefore all 
such burdens are taxes levied upon the public 
who use the cars. It must then follow that 
every burden of this cbaracter is one tending 
either to increase the fares, to maintain them 
ata high level, or to diminish the facilities 
afforded the public in the quality of cars and 
tracks, frequently of service and its genera] 
maintenance. A company unfortunately is 
regarded as an entity, ratber than as an asso- 
ciation of individuals. What ownership could 
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be, in fact, more public than the ownership of 
a street railway corporation? Its shares can 
be purchased by everyone, and investigation 
will almost invariably show such ownership to 
be widely disseminated, and largely among a 
class of citizens, male or female, who can ill 
afford tbe impairment of the anticipated 
revenue. 

What greater benefit could be conferred 
upon our citizens than legislation of a char- 
acter calculated to eliminate from street rail- 
way securities their speculative nature, and 
place them substantially upon the basis of a 
savings bank deposit ? 

Many persons have pointed out the social 
benefits of street railways, especially electric 
Street railways, and in particular due to the 
American system of a uniform fare, regardless 
of distance, within a reasonable radius from a 
center of population. Examination of this 
subject, especially in contrast to the European 
System, will show extraordinary advantages of 
the American system. The very small fare for 
the very short distances, which bas been the 
custom abroad, has neutralized the benefit 
which otherwise would have been experienced 
by the community in such large cities as are 
provided with good tramway facilities. The 
poorest element in the population, asa result 
of such system, is confined abnormally in 
centers of population, and the amount of ex- 
penditure for policing, lighting and the atten- 
tion to the public health, is necessarily greatly 
enhanced, and the moral effect of such concen- 
tration of population is most serious. Uni- 
formity of fare tends to break up the slums: 
gives the workmen and his children a home of 
their own in the suburbs, and the question 
of rates i8 therefore one in which the great 
majority of the people are vitally interested. 

In the light of these facts, is it not unwise 
to so tax in one form or another, the tramway 
enterprises, that they are prevented from ren- 
dering that service in transportation which 
might otherwise be secured? In these days of 
extravagant expenditures by municipality and 
State, it is doubtless a ditticult matter to 
determine how the necessary funds are to be 
provided, and it is natural that the business of 
the street railway company, being always in 
the public eye, should seem a proper subject of 
assessment; but we should never lose sight of 
the fact that any such burden is in restraint of 
transportation facilities. A frequent argu- 
ment for municipal ownership, is that munici- 
palities can borrow money at lower rates of 
interest than private corporations. Why, then, 
pass such laws as will make the credit of 
private corporations good enough to command 
the lowest rates of interest? But, it is also 
argued that great profits would result, and 
therefore great abatement of taxes upon 
others, if the cities were in control of the 
tramway. 

AS I have already pointed out, it seems rea- 
sonable to suppose that the greatest benefits to 
a community have accrued, and will continue 
to accrue, by private ownership. 

The question as to whether the capital in- 
vested in street railways and their property, 
should be exempted from all special taxation, 
inorder that the greatest inducements may be 
afforded to investors to increase such facilities 
or that the profits should be restricted by 
limitation of dividends, or division of surplus 
earnings with the public, or bearing additional 
burdens in the maintenance of street surface 
and otherwise, isa fair ground for discussion. 
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Much may be said upon both sides of the argu- 


ment, yet I am firmly of the belief that greater 
public benefit is to be had by exemption from 
taxation than by other methods. 

It is not to be supposed that in any city or 
State capital should be permitted to conduct 
the affairs so vitally bound up with the private 
interests of every citizen without proper re- 
striction and regulation, but the persons whose 
capital is invested have equal right to the 
protection of our laws, although that side of 
the question is too often overlooked. The best 
service can never be secured when several 
corporations are entrusted with the duty of 
providing transportation for any center of pop- 
ulation. A properly regulated monopoly 
undoubtedly conduces to the best of service, 
and with suitable provision for fieedcm of 
investment in its securities, and suitable regu- 
lation of the service performed, the public 
good would be conserved, and the evils which 
arise from unnecessary investments, due to 
competitive enterprises, upon all of which 
(necessary or unnecessary) the public must pay 
interest, or must suffer as patrons and inves- 
tors, would be avoided. 

Under the conditions usually existing. the 
operator of a street railway is charged with 
duties and responsibilities of the most exact- 
ing nature. Ilis work, in so faras itis mani- 
fest to the passenger, is of so public a charac- 
ter that there is little opportunity for a failure 
to provide proper service to go unremarked, 
and be is therefore held to so strict an ac- 
countability that the character of the service 
must necessarily be continually improved. 

Probably the greatest misfortune attendant 
upon the conduct of a street railway is the in- 
ability to provide comfortable accommodations 
during the so called rush hours” of the after- 
noon. It may almost be said that street rail- 
way trattic during rush hours increases as the 
square of the facilities provided. It is the 
constant endeavor of every operator to meet 
these conditions, but his efforts in the provi- 
sion of extraordinary power supply. rolling 
stock and employes, are seldom appreciated, 
for the reason that itis impossible to prevent 
the overcrowding of cars during such hours, 
Overcrowding tends to much loss of revenue, 
to minor accidents to passengers, and creates 
in the minds of the passengers a feeling of 
disaffection towards the transportation com- 
pany, and a belief in its extraordinary protits. 
As a matter of fact, everthing in these condi- 
tions tend to diminish the company’s profits 
aud to increase its investments. 

Erroneous ideas prevail in the public mind 
relative to the profits derived from street 
railway enterprises. Those who are engaged 
in tbe business realize that the utmost en- 
deavors and watchfulness are necessary to se- 
cure a fair return upon the investment. 
When there are added burdens in the way of 
excessive taxation, or otherwise, then indeed 
is the operator in need of all his experience 
und skill to save a proper dividend from the 
net earnings. 

Your association has been in existence for 
a considerable term of years, but it has not be- 
come feeble in its old age. It would seem to be 
within the power of the association and with- 
in the scope of its duties to take some action 
looking towards uniformity of legislation rela- 
tive to street railway companies, and to aid in 
the connection of facilities by dissemination 
of information upon many points as to which 
the general public is entirely ignorant. 


If,in the few thoughts which bave been 
suggested, there is anything worthy of your 
consideration, my purpose in writing this 
paper will bave been accomplished. 
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LOAD FACTORS.* 


BY W. H. BOOTII. 


As the question of load factors has again 
come to the front, it may not be out of place 
further to discuss the matter. It is first 
necessary clearly to define what we severally 
may mean by the term load factor as appiied 
to electrical power or light stations, for there 
are two load factors, namely, the station load 
factor and the running plant load factor. It 
is the former that is of chief importance. The 
latter does not merit so much consideration. 
The running plant load factor is simply the 
ratio of the units generated by the running 
plant in a given period to the units that 
would have been generated by the same plant 
if run steadily at its nominal rating. It is 
thus possible for the load factor to exceed 100 
per cent., and, moreover, the ratio is depend- 
ent so much upon the nominal rating as to be 
quite useless as a guide, for there appeurs to 
be no standard system of rating plant. As- 
suming, for argument, that the term may be 
employed, however, it may be said that in 
a lighting plaut the load factor of the running 
plant may be kept very close to 100 per cent., 
because, in a light station, the load is steady, 
but with a gradualincrease and decrease over 
such long periods as to admit of fresh sets 
being started to meet the load, and of sets 
being stopped as the load falls off. Ina power 
station this is not possible. The load varies 
al day long very rapidly between extreme 
limits, and the plant load factor cannot be 
high, but must, if a station be run properly, 
approximate to tbe station load factor or load 
factor proper. The use factor of plant is a 
term that may be discussed in this connection, 
as to which more anon. 

The station load factor is different altogether 
fromthe plant load factor. It is the ratio of 
the mean station output in a given time to the 
maximum output. It is a most important 
factor to know, because on it depends the 
whole question of engine ty pe, the economy of 
batteries, and soon. In one sense the station 
load factor is of Small account in a lighting 
Station. The mean load of a lighting station 
is made up of a steady long continued period 
of low output, and of a short period of maxi- 
mum output; but this state of affairs is, as 
above stated, met by regulating the plant at 
work to suit the load, and a bad station load 
factor does not imply that the plant is being 
run uneconomically while it is being run, 
whereas in a power station a bad load factor 
doesimply wasteful and uneconomical running. 
llere, again, comes in the use of factor of 
plant. In a power station the use factor 
will be higb, because, except perbaps for a 
single spare set, all the plant is run all the 
time. Ina lighting station the use factor is 
low, because the bulk of the plant is only run 
forquitea brief period. Inthis case a poor 
use of factor points to the economy to be 
derived from batteries. In the case of the 
power station, batteries are indicated by a low 
station load factor, and not by tlie use factor 
at all. 

In power work theload variations are wide 
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and rapid. Experience has shown me that 
this factor must be sought empirically. I have 
previously pointed out how it may be approxi- 
mated to in ordinary English tramway sta- 
tions with a closeness sutlicient for purposes of 
power plant calculation. It is dependent, of 
course, on an enormous number of factors, but 
thecumulative average of all these factors is 
such a general mean, that it may be stated that 
load factor in a tramway station is practically 
a function of the number of loads. A car is a 
load. The load factor is dependent upon the 
number of such cars, because the cars, by 
their starting and stopping, each give an ex- 
ceedingly bad load curve, and only by numer- 
ous superpositions of these bad load curves, one 
upon another, can a better average curve be 
secured. An infinity of cars would give a per- 
fectly level curve, or a factor of 100 per cent., 
and in practice the load factor approaches to 
100 per cent. a long way before the cars attain 
infinity in number. 

Thus, witb an average number of running 
cars of 64, the load factor will be about 45 per 
cent. Hence the importance of knowing what 
is the number of running cars. This can only 
be known when the total car-hours are known, 
when the average number of running cars can 
be found by dividing the car-hours by the 
station running hours. Here, again, the ques- 
tion of different conditions in different systems 
might be thought to act to vary results, but 
experience shows that if the number of run- 
ning cars be found by this system, tbe load 
factor can be found from the number of cars 
within a fraction, that will be more accurate 
than any of the guess-work systems that ap- 
pear to be at tlie foundation of most plant 
proportions. It is, indeed, easier to calculate 
load factors from the above data than it is to 
wring out the car-hours from the traffic man, 
who cares for none of these things. Given 
the number of cars always at work as an aver- 
age, we Should find approximately the follow- 
ing load factors to obtain:— 

Cars... 1 8 2i 64 120 
Factor... 10% 22% 34% 4o", 67% 

With such figures to guide us we can do 
much, and their accuracy can betested by any 
station man who will fish out his car hours and 
determine his average running cars." The 
"average running cars,” I admit, is an arbi- 
trary figure, for io no systems do the running 
cars remain equal all day through. Still, the 
tigure is good enough for calculation. Thus, 
for example, it is self-evident that in small 
systems running few cars the loud factor is 
very poor, and when compound engines are 
used they must inevitably prove wasteful, be- 
cause with them the ratio of expansion at 
small load is altogether extravagant, and there 
is noengine so wasteful as an underloaded en- 
gine. Load factors, therefore, in power sta- 
tions exercise an enormous influence upon en- 
gine types, or should do so. Again, they 
ouglit to determine the question of accumu- 
lators, and the use or non-use of accumulators 
determines the type of engine. With an ac- 
cumulator the engine may be reduced in size 
almost in the ratio of tbe load factor, while it 
may at the same time be raised in its charac- 
ter, for it will pay to run an economical tvpe of 
engine on the steady load secured by means of 
accumulators. 

Tne accumulator bas an important influence 
upon the running plant load factor, which 
may be brought up to any desirable figure and 
maintained there. It also brings up the load 
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factor of the station to nearly 100 per cent. 
This being so, it follows that where there are 
many cars and a high load factor, the good in- 
fluence of batteries is less felt. 

It is then evident that station load factor, 
plant type, size and arrangement, are all 
closely interwoven, and that a new station 
cannot be economically designed unless the 
vital figures can be approximated to, and the 
first figure to be known is the average car 
number as regards use factors; far too little 
has been done to secure these. Few tramway 
managers have a knowledge of what propor- 
tion of their capital is lying idle. Yet the 
average use factor of cars is often as low as 50 
percent. Insome cases it is only 35 per cent. 
The use factor of the track is never even 
dreamed of. Managers do not inquire how 
many car miles are run on each mile of track. 
They do not enter into the question of how 
they might make a greater use of their car 
bodies if they possessed bogie trucks in place 
of enlarged single truck horse cars. Yet all 
matters are purely those of factors. 

Tramway statistics are, indeed, deplorably 
lacking. The neglect of them accounts for 
the very poor returns from electrical tramway 
undertakings, few of which do not start out 
bandicapped by unnecessary power plant, and 
generally excessive capitalization in certain 
directions that might be avoided. 

Were the influence of load factors on steam 
consumption better understood we should see 
less of specifications for tramway plant thatcall 
forsteam consumption tests under full load 
conditions. Tramway sets ought to be tested 
on a load varying between selected limits. 
They should maintain speed at the maximum 
load, and their type should be left to the 
makers. We should then see what steam 
engine makers could do in real economy, as 
distinguished from the sham economy of full 
load testing. 


Three-Phase Motors. 


The satisfaction expressed at the working 
result of the direct-current system for the 
operation of electric tramways does not hold 
out any prospect of the introduction of the 
three-phase methcd for this purpose at an 
early date, says the ‘‘Mechanical World," Lon- 
don. According to Mr. M. B. Field, if three- 
phase motors are to be successfully employed 
for tramway work in crowded cities, the solu- 
tion of the problem will be found in the com- 
bination of two shallow conduits of the slot- 
rail type with surface contacts. By this isim- 
plied the use of such shallow conduits as 
would avoid contact with underground gas and 
water mains, but sufticlent to insure protec- 
t on to a number of contact studs laid at in- 
tervals of from 2 to 3 feet in the floor of each 
conduit. The studs would be of the simplest 
character possible, involving no mechanism 
whatever with the exception of every fortieth, 
which would be of the automatic surface-con- 
tact type, and would control the succeeding 
39 studs. It would not be a matter of necessity 
to place the automatic switcbes under the road 
bed, as they might be Inclosed in boxes under 
the pavement, or several grouped together 
and erectedin switch pillars and placed at in- 
tervals along the route where their accessibil- 
ity would be a point in favor of the scheme. 
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It is stated that reliable estimates of finan- 


cial returns of the Pan-American Exposition 
show a loss of over $1,000,000. 


Ocean Steamers Exchange Messages While 
the Vessels Are 170 Miles Apart. 

On the arrival of the Campania of the Cu- 
nard line in New York on Saturday two mar- 
velous tests of the Marconi system of wireless 
telegraphy were disclosed. One was the dis- 
patch of a message from a Campania passenger 
to Philadelphia by way of Ireland twenty-four 
hours ahead of the arrival of the Campania in 
New York. This was accomplished by send- 
ing the message to the Campania’s sister ship 
Lucania, bound in an opposite direction, when 
the latter was 170 miles distant. The two ves- 
sels were full 1,100 miles off the Irish coast at 
the time. The Lucania having less distance 
to traverse, wafted the message to the wire- 
less instrument at Crook Haven when she 
reached the radius of electrical communica- 
tion, and it was then sent to Philadelphia by 
cable. The man who received it in Philadel- 
phia had ample time to come to New York 
and meet his friend. 

The second test was almost as wonderful. 
When the Lucania, bound east, was still 100 
miles otf the Irish coast a message was received 
on board from Crook Haven from a man in 
Paris who sent a welcome to oneof the Lu- 
cania’s voyagers and arranged for a meeting in 
London. 

The Campania on emerging from Queens- 
town on October 20 plunged into a fresh west- 
erly gale and a bigh head sea that sent waves 
Slamming over her forward turtle back. 

This weather continued almost throughout 
the voyage. It was still blowing fresh from 
the westward and a high sea was running on 
the night of October 23, three days out when 
the ether waves radiating from the pole of the 
Marconi iostrument on the Campania picked 
up the current from the Lucania’s instrument. 
This was at 12:20 P. M. and the Campania was 
about 1,100 miles out from Queenstown and at 
least 1,600 miles from Sandy Hook. 

Complete communication was soon estab- 
lished and a comparison of bearings of tbe two 
ships by wireless telegraph showed that they 
were 170 miles apart. In less than 20 minutes 
the condition of those on board the Lucania 
from the time of leaving New Yorkon October 
19 was known on board the Campania. The 
Lucania was also informed of Campania’s voy- 
age up to the time of speaking her sister ship. 

One of the last messages sent from the Cam- 
pania was addressed to a gentleman in Phila- 
delphia, an acquaintance of one of the 
Campania’s voyagers, informing the Philadel- 
phia man of bis friend's presence on the 
Campania. 

This message the Lucania sent to the wireless 
instrument at Crook Haven when the Cunarder 
was Still off the Irish coast. It was then cabled 
to Philadelphia. IIardly had it beensent when 
tbe Lucania's receiver began to click. The 
operator wrote down a message from a man in 
Paris, who was anxious to meet one of the 
Lucania's voyagers. 

The telegraph communication between the 
Lucania and Campania at sea was kept up 
without interruption from 10:20 P.M., when 
the current was established, until 6:25 A.M. of 
the 24th, an interval of more than eight hours. 

All this time tlie wind and sea were both 
too high to make deck promenading pleasant 
for the passengers. Every ofticer on the Cam- 
pania, from Captain Walker down, was elated 
at the great success of the wireless system. 


value of this means of communication at sea. 


Inspecting the New Wireless System. 


LONDON, Oct. 26.—The naval attachés of 
the United States, German, and Austrian Em- 
bassies in London to-day ofticially inspected 
the Orling-Armstrong system of wireless 
telegraphy and telephony, in which earth cur- 
rentsare used. Commander Clover, represent- 
ing the United States, operated the transmit- | 
ter. Messages in Morse characters were satis- 
factorily sent a distance of three quarters of a 
mile. 

A short iron rod was stuck in the ground at 
the sending and receiving stations, and the in- 
struments were connected with these rods. 
The inventors claim to have operated in a 
similar manner over a distance of twenty 
miles. 

In the next experiment the instruments 
were connected with a semaphore apparatus, 
the arms of which were thrown up and down 
at a distance of three-quarters of a mile. An 
attempt to control the steering apparatus of a 
torpedo at the same distance was more or less 
successful, but the trial of telephonic con mu- 
nication failed. 
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The Revised Tariff for the Philippines 


The revised tariff for the Philippine Islands 
will become operative on November 15, 1901, 
and among its provisions will be found the 
following: 

Amperemeters, $25 per 100 kilos, net weight. 

Automobiles for passengers, $60 each. 

Automobiles for merchandise, $60 each. 

Batteries, wet and dry and parts for same, $3 
per 100 kilos, net weight. 

Batteries, storage, $25 per 100 kilos, net 
weight. 

Cables, for conducting electricity over public 
thoroughfares, $5 per 100 kilos, net weight. 

Cables, submarine, telegraphlc, free. 

Calcium carbide, 2 cents per kilo, net weight. 

Carbon, prepared for electric lighting, $5 per 
100 kilos, gross weight. 

Copper wire covered witb textiles or insulat- 
ing materials, $5 per 100 kilos, net weight. 

Dynamos, $5 per 100 kilos, net weight. 

Electric fans, $3 per 100 kilos, net weight. 

Galvanometers, 825 per 100 kilos, net weight. 

Generators, electric, $5 per 100 kilos, net 
weight. 

Graphite, unwrought, 20 cen's per 100 kilos, 
gross weight. 

Incandescent lamps, mounted or not, $2 per 
hundred, 

Jusulators, of common glass, 80 cents per 100 
kilos, gross weight. 

Insulators, of porcelain, plain, $4 per 100 
kilos, gross weight. 

Motors, electric, $5 per 100 kilos, net weight. 

Stoves, electric, $33 per 100 kilos, net weight. 

Voltmeters, $25 per 100 kilos, net weight: 

Merchandise in transit at the time this re- 
vised tariff goes into effect may be entered 
under the provisions of the law existing at the 
time of shipment, but itis provided that this 
privilege sball not be extended beyond 60 days 
after the enforcement of the revised tariff. 

Net weight includes immediate interior 
packings. 

Gross weight includes that of all coverings. 

Tne metric system of weights and measures 
will be used. 

Duties are assessed on goods imported from 


the United States just the same as though they 
were imported from some foreign country. 


CANADIAN NOTES. 


(From our Ottawa Correspondent.) 

The electrical equipment of McGill Univer- 
Sity, Montreal, has been increased by the 
addition of a 300-kilowatt power storage bat- 
tery, which will be used for lighting and ex- 
perimental purposes, when it is not desired to 
use the steam power plant. In addition to 
what has been purchased, the electrical de- 
partment has received many machines of in- 
terest and value from the Westinghouse and 
other companies. Among them are a number 
of standard electric measuring instruments— 
standard voltage meters, ammeters and watt- 
meters. A standard subdivided megohm, 
having à current carrying a capacity of about 
balf an ampere, perhaps one of the finest 
pieces of apparatus of its kind in existence, is 
the gift of a New York gentleman, a friend of 
tbe university. 

The Dominion Government telegraph Ser- 
vice, from Ashcroft, B. C., to Dawson, in the 
Yukon district, is proving a difficult one to 
keep open. Advices just received at the 
Public Works Department state that the lire 
is down somewhere north of Quesnel and busi- 
ness will be tied up until the break is located. 
This makes the second break in three weeks, so 
that it looks as if the winter service will be 
rather irregular. Between now and the month 
of January, when traveling will not be safe on 
the ice, the telegraph is about the only means 
of communication between Dawson and the 
outside world. 

Over 125 men are now employed on the site 
of the Consumers’ Electric Company's new 
power house at the Chaudiere Falls in Ottawa. 


On a rough estimate, over 3,000 square yards 
of rock have been exca vated, and fully 4,600 
yards more will be taken out of the solid rock. 
From present indications, the building will Le 
completed and plant installed, ready for the 
development of electric power, in about nine 
months. 
— ái — — 


Important Patent Infringement Decision. 


An important decision was handed down in 
the United States District Court for the West- 
ern District of New York by Judge Hazel Oc- 
tober 22 at Buffalo. The Electric Smelting & 
Aluminum Company of Cleveland, O., began 
equity proceedings against the Pittsburg Re- 
duction Company of Niagara Falls, N. Y., for 
infringement of a patented process for cheaply 
separating aluminum by an electrical process. 
Judge Hazel held that the defendant company 
did not infringe the patents of the plaintiff. 
This, in effect, means that the Pittsburg Re- 
duction Company will be allowed to continue 
the manufacture of aluminum. Asthe com- 
pany can market the article, by virtue of its 
improved processes, much cheaper than any 
other company, it bas a monopoly upon the 
production of aluminum. 

— c 


New York Electrical Society. 


The 217th meeting of this Society will be 
held at the College of the City of New York, 
corner of Lexington avenue and 23d street, 
this (Wednesday) evening, October 30, at 8 
o'clock. Mr. F. W. Willcox, of the Edison 
Lamp Works of the General Electric Company, 
Ifarrison, N. J., will deliver a lecture on The 
Manufacture and Use of the Modern Incan- 
descent Lamp." Mr. Willcox's lecture will be 
a review of one of the largest branches of the 
electrical industry and will take up the sub- 
ject of lamp manufacture, exemplifying the 
progressive changes which have been made in 
perfecting the lamp and in lowering its cost to 
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the public. The various steps in the produc- 
tion of the lamp will be elaborately illustrated 
with slides. Mr. Willcox will also treat upon 
the uses of the lamp and discuss the part 
which it plays in the illumination of the pres- 
ent day, as wellas variouseconomic features of 
efficiency, life, etc. 

As an appropriate supplement to this lecture, 
Mr. Luther Stieringer, consulting electrical 
engineer of the Pan-American Exposition, has 
kindly consented to deliver a brief address on 
“The Incandescent Lamp at the Pan. Ameri- 
can Exposition." The  magnificence and 


beauty of the night spectacle at the Exposi- 


tion has excited tbe admiration of the world. 
Mr. Stieringer will describe bow these effects 
were obtained simply with theaid of the in- 
candescent lamp and will outline the princi- 
ples to be observed in tlie employment of light 
for artistic effects. 


PERSONAL MENTION. 


Mr. Philip Gossler of Columbia, Pa., has been 
elected general manager of the Royal Electric Com- 
pany of Montreal, Canada. 


Mr. John McNamara, second vice president of 
the United Traction System of Albany, N Y., has been 
elected president in place of Mr. R. C. Pruyn. 


Mr. Charles F. Mack has resigned as secretary 
of the Warren Electric Company of Sandusky, O., to 
accept a position with the Kilby Manufacturing Com- 
pany of Cleveland. 

—— — ee — 


COMMERCIAL PARAGRAPH. 


The Smith & Hemenway Company, of 296 Broad 
way, New York, importers and manufacturers of a 
line of Swedish plyers, are putting on the market what 
they call their Swedish Sure Grip Climber, The spur, 
in addition to being welded to the upright, is also 
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LETTERS PATENT ISSUED OCT. 22, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES. 
684.791. Electric Resistance Eugene R. Carichoff, East 
Orange. N. J.. assignor to the Sprague Electric Com- 

pany, New York City. Filed Aug. 1, 1901. 

684,865. Mechanism for Making Trolley-Tracks. Fred J. 
Richard, Bloomsburg, Pa, assignor to Henry B. New- 
hall, Plainfield. N. J. Filed Sept. 18, 1900. 

684.881. Railway-Signal. Herbert B. Taylor, Newark, N. J. 
Filed Aug. 7, 1909. 

684,952. Street-Railway Signaling System. Jobn J. Rud- 
dick and Charles E. Rand, Newton, Mass., assignors. by 
direct and mesne assignments, to the United States 
Electric Sigoal Company. Portland, Me., and Newton 
Highlands, Mass. Filed Feb. 27, 1899. 

684,964. Car Fender. George W. Webb, St. Louis, Mo. 
Filed July 12, 1901. 

685,109. Car- Fender. Joseph P. Cornelius, St. Louis, Mo. 
Filed Aug. 15, 1901. 

685,118. Trolley. Albert J. Eberwine, Slatingtou. Pa. Filed 
Aug. 8, 1901. 

ELECTRIC LIGHTS AND APPLIANCES. 

681,785. Electric-Arc Lamp. Jean Bouillet, Levallois Per- 
ret, France. Filed Dec. 20, 1899. Renewed March 16, 1901. 

694.440. Incardescent-Lamp Base. Alfred Swan. New 
York City, assignor to the General Electric Company 
of New York. Filed March 6, 199. 

ELECTRICAL MACHINERY AND APPARATUS. 

684. PK Power-Transmitting Device for Engines. Elibu 
Tuomson, Swampscott, Mass. Filed Nov. 16, 1900. 

685,145. Transmission or Coupling Device for Power En- 
gines or Machines. Hugo John, Erfurt, Germany. Filed 
Sept. 8, 1900. 

TELEPHONES AND TELEPHONE APPARATUS. 

684,963. Telephone Iostrument. Willis W. Washburn, Chi- 
cago, III. Filed Nov. 5, 1900. 

685,044. Party Line Telephone System. William W. Dean, 
Chicago, Ill., assignor to the Kellogg Switchboard & 
Supply Company, Chicago. III. Filed April 28, 1899. 

683,259. Apparatus for Recording and Repeating Tele- 
phonic Speech. Harry A. Rhodes, Denver, Col. Filed 
Jan. 2, 1960, 

MISCELLAN EOUS. 

684,831. Process of Preparing Secondary-Battery Plates. 

Arthur Lehmann, Berlin, Germany. Filed Oct. 10, 1900. 


SWEDISH SURE GRIP CLIMBER, 


riveted, thereby insuring a solid connection. We are 
informed that in a number of tests recently made they 
have demonstrated beyond a question of doubt that 
the spur is there to stay and it is practically impossible 
to knock it out. They have been experimenting quite 
some time in the manufacture of climbers, and have 
Dow struck a standard and will hereafter warrant each 
And every climber, and should the spur loosen or come 
out they will either refund the money to the purchaser 
or replace the climber by a new pair. It would be well 
for anyone interested to write for a copy of the Green 
Book of Hardware Specialties," published by the above 
firm, which gives full information with reference to 
their goods and which will be sent free on application. 
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INCORPORATIONS. 


The Pittsburg Electric Machine Company, Pittsburg, Pa. 
Capital stock, $1,050. 

The Storey Motor & Electric Company, New York City. 
Capital stock, $500,000. Incorporators: S. Livingston, 
Frederick Weiner and Rupert A. Jenks. 


The Rapid Traction Construction Company, Custer, S. D. 
Capital stock, 85,000,000, Incorporators: E. W. Farnham, 
B. R. Noble, George J. Hicks, I. N. Woodbury and Charles 
E. Nasen. 


The El Faso Electric Company, Trenton, N.J. Capital 
stock, $1,250,000. Incorporators: Hepry B. Sawyer, John 
W. Hallowell, J. Harold Oakes, Benjamin H. Dibblee, Owen 
W. Young and James B. Dill. 


681,893. Electric Feed Regulater for Steam-Boilers. Marcy 
L. Whitfield. Memphis, Tenn., assignor to the Reliable 
Automatic Boiler Feed Company, New York City. Filed 
April 13, 1901. 

684.906. Electrical Reciprocating Apparatus. John Brown, 
Belfast, Ireland. Filed July 10, 1900. 

684,930. Mechanism for Motor Vehicles. Darwin Hanauer, 
Long Isiand City. and Thomas Veitch, Yonkers, N. Y., 
assignors to the Daimler Manufacturing Company, 
Long Island City, N. Y. Filed Dec. 13, 1900. 

681,950. Electric Mine-Locomotive. Cyrus Robinson, Co- 
lumbus, O., assignor to Joseph A. Jeffrey, same place. 
Filed Sept. 14, 1895. 

684,977. Electric Belt. 
Filed Aug. 19, 1901. 

685,008, Electric Signaling System. John J. Ruddick, New- 
ton, Mass., assignor to the United States Electric Sig- 
nal Company, Portland, Me, and Newton Highlands, 
Mass. Filed June 20, 1899. 

685,012. Means for Increasing the Intensity of Electrical 
Oscillations. Nikola Tesla, New York City. Filed 
March 21, 1900. Renewed July 3, 1901. 

685,042 Electric Furnace. William T. Gibbs, Buckingham. 
Canada Filed Oct. 14, 1807. 

685,043, Electrie Method of Fusion, William T. Gibbs, 
Buckingham, Canada. Original application filed Oct. 
14, 1897. Divided and tbis application filed March 15, 1901. 

685,072. Arrangement for Controlling Electric Elevators. 
Emil A. Wahlstrom, Cannstadt, Germany. Filed Aug. 


Andrew Chrystal, Marshall, Mich. 
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685,101. Electric Battery. Paul Chapuy, Vincennes, 
France. Filed Feb. 21. 1901. 

685,110. Electrically Illuminated Display-Fountain. Frank- 


lin B. Crouch, New York City. Filed June 13, 1901. 
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To Battle Against the Bell Company. 


All of the indications point to a battle royal between the 
two big telephone corporations in Chester and Delaware 
County, Pa. For months the United Telephone Company 
has been at work consolidating the local and independent 
companies until a chain has been established in that State 
from Chester to Pittsburg, and from thence to Chicago. This 
will insure long distance service, and it is said that as soon 
as the circuits are completed that a war of rates will ensue 
between the Bell and the United. 

The Delaware County Company, which operates a large 
circuit in Chester, has gone into the United Company, and is 
one of the most important branches of the system, as it has 
a large number of subscribers and the list {s continually in- 
creasing. Ithasa system at Media, and is gradually ex- 
tending its lines to the county towns and to this end fran- 
chises bave been granted bythe various borough councils. 
The entire summer was occupied in this work, in fact, and in 
a short time the company will be ready to connect with the 
long-distance wires to Pittsburg from Delaware County by 
way of the Darby office. | 

The United Company by its alliances with other companies 
is extending its service in the city of Philadelpbia, so that in 
the very near future the company that practically began 
with the Delaware County Telephone Company in Chester 
will be a most formidable rival to the Bell Telephone Com- 
peny. l 

The Bell people, or the Delaware & Atlantic Telephone 

Company. as it is known locally, has not been idle by any 
means. It has displayed greater activity than at any time 
in its history and has made great improvements and addi- 
tions to its system, not only in Chester and county, but in 
parts of the State and country, so that it is giving a wider 
range of connections than at any time since the invention 
of the telephone. 


. The People’s Telephone Company of New Orleans, La., 

through Manager D. R. Sharpe, has announced that it will 
install in that city & two-cent messagesystem. Manager 
Sharpe said that the scheme would be started within a very 
short time. The telephones will be put into any residence or 
business house, and provided with a slot into which the two 
cents' charge for & message can be dropped. The scheme 
has been decided upon with a view 'of increasing the patron- 
age. The company is said to have 1,100 machines in opera- 
tion throughout the city now, and hopes by the copper cent 
plan to increase the number to double that amount. 


Tbe Wisconsin Telephone Company reports a net gain of 
309 subscribers in September, and a net gain of 2,034 subscrib- 
ers since January 1, making a total number of 22, 5814 sub- 
scribers on September 30. The Erie Telephone System, of 
whicn this cowpany is a part, reports a net gain of 2,795 
subscribers in September, and a net gain of 13,599 since 
January 1, making a total number of 159,069 subscribers on 
September 30. 


Within the past few days the local management in Scotts- 
boro, Ky., of the Cumberland Telephone system has ad- 
vanced the rent on the lines in business houses from $1.25 to 
$1.50 per month, Some of the subscribers have refused to 
pay the raise, and are having their ‘phones taken out, It is 
thought that others will do likewise. 


An independent telephone company was lately organized 
at Aurora, Neb, which wil be known as the Hamilton 
County Farmers' Telephone Association. Exchanges will] be 
put in at Aurora and Bromfield, and the entire county will 
be wired and ‘phones plaeed in many of the farm houses. 


-— oe 


At a recent meeting of the Tulare, Cal., city trustees, a 
franchise was granted to the Tulare County Telephone Com- 
pany to enter that town with itssystem. It is now scattered 
through the Enterprise and Laure! districts and has given 
great satisfaction. 


L. Tradell and Charles Suiter of New Orleans, La., elec- 
triclans for the Cumberland Telephone Company, have 
recently been in Jennings of that State, to install an ex- 
change. The new switchboard is the latest improved, and 
whea the exchange is opened it will be up-to date. 


A force of men is now at work putting in the telephone 
line between Gann Valley and Kimball, 8. D., and it is ex- 
pected to bave the line in operation by the first of Novem- 
ber. This will be the first telephone line constructed in 
Buffalo County. 


The Cumberland Telephone Exchange Building in Meri- 
dian, Mias., was recently gutted by fire and nothing saved but 
twoswitebboards and the routeboard. The insurance was 
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New Telephone Plant. 

It is expected that by the first of next month a beginning 
will be made in the operation of a manufacturing plant in 
Washington, D. C., that will give employment to some 600 
men, As preliminary to this a real estate transaction has 
practically been closed, which involves the expenditure for 
property of something over $200,000. 

The property that has been selected is the large tract of 
land belonging to the Metropolitan Railroad Company at 
the western end of the P street bridge over Rock Creek. A 
deposit has been made for the purchase of this land at the 
figures above named by the Telephone Company of America. 
It isthe intention of the company, according to the state- 
ment made by Col. T. W. Tyrer, the secretary, to begin there 
the making of the instruments in use by the company in the 
various placesthroughout the country where exchanges are 
now being operated. At present the corporation has its in- 
struments made by a concern that has a plant at Relay, Md. 

In establishing its own manufactory in Washington the 
company is continuing the same policy it had in view in 
locating its principal offices there. It is not proposed to 
make any change In the executive offices, which will con- 
tinue to be in the Builders’ Exchange Building on 18th street, 
between G and H streets. 


Independent Telephone Association of 


Maine. 


The Eastern Telephone Company tendered a banquet a 
short time ago to managers and directors of minor com- 
panies controlling local lines in Western Maine. About 60 
persons were present. An association was formed, to be 
known as the Independent Telephone Association of Maine, 
with these officers: President, M. S. Bird of Rockland, 
also president of the Eastern; vice-presidents, G. W. O, 
Perham, Bryants Pond; John W. True, New Gloucester; 
L. A. Goudy, Portland; secretary and treasurer, S. T. 
White, West Paris, executive committee, one director of 
each line, 

William T. Cobb, of Rockland, and J. M. Libby, of Me- 
chanic Falls, were among the leading speakers. 


* 


The Winona, Minn., Telephone Company, which will co- 


operate with the new independent telephone line being built ' 


from Minneapolis to La Crosse, has purchased the Phoenix 
Company of Rushford, which brings the following towns into 
communication with Minneapolis: Rusbford, Lanesboro, 
Preston, Wykoff, Fountain, Spring Valley,Isinour's, Canton, 
Harmony, Peterson, Whalen, Caledonia, Spring Grove, 
Houston, Money Creek, Hokah, La Crescent, Bratsburg and 
Black Hammer. 


The Home Telephone Company, which has been engaged 
putting in a system in Dunkirk, N. Y.. is about ready to 
begin operations. Five modern Eureka system switchboards 
with accommodations for 500 subscribers have been in- 
stalled in the exchange. There are 100 numbers to each 
board and one operator has charge of each switchboard. 
The new company will begin operations with about 80 sub- 
scribers and this number will be increased rapidly, as each 
subscriber has the advantage of a private wire. 


The Belmont Telephone Company of the Ohio side, which 
is connected with the National of Wheeling, W. Va., is rap- 
idly fulfilling its promises, and in the near future will cover 


every available poiat in Eastern Ohio. The company now 


has almost all Belmont and Harrison County towns and 
villages connected with its lines, at a rate that is perfectly 
satisfactory to its patrons, 


The poles for the telephone line between Newbern and 
Morehead City, N. C., areall in place. The placing of the 
wires will begin at once from the lower end of the line, and 
will be pushed to completion. The line will prove a valuable 
factor in the business of that section and will bring into 
direct communication the various points along the line. 


A new switchboard was recently put in for the local tele- 
phone system at Kinston, N. C. Howard F. Jones, the 
general superintendent of the Carolina Telephone Company, 
is having improvements made over the whole local system 
with the purpose of giving Kinston a good telephone 
service. i 


Control of the recently organized $10,900,000 Cumberland 
Valley Telephone Company of Pennsylvania is stated to have 
been obtained by the Telephone, Telegraph & Cable Com- 
pany of America. 


The Cumberland Telegraph & Telephone Company is 
having poles placed between Saltillo and Swallow Bluff, 
Tenn., and will at once extend its line to that point. This 
town has never before had any telephone service. 


HE TELEPHONE WORLD. 


Independent Telephone Company Wins. 


A dispatch received last week in Wall Street, this city, 
says that Dudley E. Waters, president of the Grand Rapids 
National Bank, is at the head of a syndicate of Michigan 
capitalists who have sscured a 80 day option from the execu- 
tive committee of the Erie Telephone & Telegraph Company 
to purchase all its holdings in the Michigan Telephone Com- 
pany —30,000 shares. a controlling interest. 

This means a triumph of the independent telephone men 
in Michigan. It will result in a consolidation of the Michigan 
Company and the new People's Telephone in Detroit. 

President Waters confirms the news in a personal dis- 
patch. 


Telephone Line in Alaska. 


According to Nome newspapers a telephone service be. 
tween Nome and Teller and Council City will soon be in 
operation. All material for the Council City line via Salmon 
River is on the ground and the material for the Teller end of 
the line was barely expected from the South on the late 
steamers. 


Oshkosh, Wis., will probably again witness an active tele- 
phone rate war early next year. The rate price war inaugu- 
rated there a year or two ago was the result of fierce compe- 
tition between the Northwestern Telephone Company and 
the Wisconsin Company. Following the elimination of the 
Northwestern Company from the field, the prices to tele- 
phone users stiffened. A new company with $1,000,000 cap- 
ital stock will have a toll line system, extending from Fond 
d 1 Lac to Steven's Point, and complete city systems in Osh- 
kosh, Fond du Lac, Appleton and Green Bay. 


The Roebling Construction Company, F. S. Katzenbach & 
Co., Joseph D. Smith, J. B. Margerum, J. W. Covert, all of 
Trenton, N. J., and A. C. Welchain, of Lancaster, Pa , bave 
been awarded contracts for work on the proposed new 
building of the Interstate Telephone Company in Trenton, 
N. J., and theonly contract yet to be awarded is that for 
carpentry. The building with its equipments will cost in 
the neighborhood of $50,000. 


Manager G. W. Griffen, of the Sheridan, Wyo., Telephone 
Company, recently stated that work on the extension of the 
telephone line to Banner, would shortly be begun. This will 
give a telephone service to a large numberof people and 
will add 50 or 75 instruments to the present system. 


The city council of Bedford, Ind., granted a franchise to 
James Ruddick for the establishment of a telephone ex- 
change at that place. Thelioe is 70 miles in length and 
connects Bedford with a large number of important country 
towns. The wires arerun up to the city limits. 


The Washington. Ind., city council, has granted the Inde- 
pendent Telephone Company a franchise. The new com- 
pany agrees not to charge for service until it has 300 sub- 
scribers, which is more than the Bell Company now has 
there. 


The Marianna, Fla., Telephone Company, with $5,000 capi- 
tal, has been incorporated to establish and operate a tele- 
phone exchange in that place; also to erect through to 
the counties of Jackson, Washington and Calhoun. 


The Macon, Mo., Telephone Company recently completed 
an independent line from Macon to Ardmore. It is also run. 
ning a new line to College Mound. 


Extensive improvements are to be made in the Interstate 
Telephone Exchange in Raleigh, N. C. In fact am entirely 
new equipment is to supplant the present office outfit. 


TELEPHONE INCORPORATIONS. 


The Orion Telephone Company, Orion, Mich. 
stock, $1,000. 


The American Telephone Directory Company, Detroit, 
Mich. Capital stock, $5,000. 


The [Wyoming and Cattaraugus Telephone Company of 
Arcade, N. Y. Capital stock, $10,000. Directors: Theodore 
Hayden, P. E. Merrill and B, B. Lewis, Sandusky. 


The;Citizens' Telephone Company of North Missouri, 
Monticello, Mo. Capital stock, $1!,200.  Incorporators: 
Oyrus.C. Raine, Pike Hanna, Charles Little and others. 


The Rapid Service Telepbone & Telegraph Company, 
Minneapolis, Minn —to operate, construct and control tele. 
phone and telegraph lines in Minnesota. Capital stock, 
$100,000. Incorporators: Eder H. Moulton, Robert H. 
Newlon, John A. Modisette, Franklin Benner and Claude B. 
Leonard, all of Minneapolis. 


Capital 
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GENERAL ELECTRICAL NEWS. 


Lighting. 

Andrewa, N. C.—F. P. Cover & Son contemplate in- 
stalling an electric light plant, and extending wires to 
Murphy, a distance of 16 miles. 

Batesburg, S. C —Thiscity has taken a new charter, 
as recently reported. for the purpose of general im- 
provements, which include an electric light plant, 
construction of waterworks and street improvements. 
M. B. Edwards, city treasurer, can be addressed for 
further information in relation to same. 

Boonville, N. Y.—The proposition for bonding the 
corporation for the sum of $45,000 for the purpose of 
erecting an electric light plant, to be owned and oper- 
ated by the village, was voted on a short time ago, 
and carried by a large majority. 

Burlington Junction, Mo.—An electric light plant 
will be built at this place. 

Cabery, Ill.—Business men of this place want an 
electric light plant. 

Centralia, W ash.—The council has let the contract to 
N. Meisenzahl for building a new power house for the 
city electric líght plant; it will be located outside the 
city limita. 

Denver, Col.—A scheme ison foot for the purpose of 
organizing a company that will have for its ends the 
lighting by electricity of all the towns in the Clear 
Lake Valley and immediate vicinity. 

Granite, Ore.—It is announced that this place will 
have an electric light plant. 

Houston, Tex.—The Citizens’ Electric Light Com- 
pany, of which W. W. Chapman is general manager, 
will expend $150,000 in enlargements and improve- 
ments to its plant. 

Howell, Mich.—This city will start her municipal 
commercial lighting plant with 2,000 incandescent 
lights. 


Kirkwood, lil.—This place will have electric light- 


ing. The franchise has been let to outside parties. 

Marianna, Fla.—This city contemplates establishing 
a system of electric lights. Information in relation 
to same may be obtained from the mayor. 

Martinsville, Va.—A proposition has been made for 
the organization of a company to establish a system of 
electric lights. The mayor can be addressed. 

Mexico, Mo.—4A proposition is to be submitted to 
the voters to bond this city in the sum of $35,000 for 
the purpose of acquiring an electric light plant. 

Minneapolis, Kan.—At a special meeting of the 
city council a ten-years’ franchise for an electric light 
plaut was granted to R. C. Jackman & Co. 

Newbern, N. C.—The citizens will vote on Deceme 
ber 3 on the issuance of $15,000 of bonds for an elec- 
tric light plant. Address the mayor for further in- 
formation in relation to same. 

Rockwood, Tenn.—The board of mayor and alder- 
men has called an election, to be held November 17, for 
the purpose of voting on a proposition to issue $6,000 
bonds to complete the electric light system. 

Stanton, Neb.—4An electric light company has been 
organized here, and this place will soon be lit by elec- 
tricity. 

Scotland, S. D.—A. E. Parmenter of this place has 
been granted a 20-year franchise by the council for an 
electric plant. 

Southampton, N. Y.—The Southampton Electric 
Light Company held a meeting of its stockholders last 
week and voted to increase its capital stock from 
£25,000 to $50,000. The reason for this move is the 
formation of a new electric light company here under 
the nauie of the Suffolk Light, Heat & Power Com- 
pany, with a capital stock of 350,000, and bonds also of 
$50,000, both of which have been largely over-sub- 
scribed. 

Tampa, Fla.—The ordinance granting the electric 
light franchise to John P. Martin, as well as the con- 
tract, was passed by the council atits last meeting. 

Terry, Miss.— The citizens of this place have voted 
$12,000 for waterworks and electric lights. 

Waukesha, Wis. - An ordinance granting a franchise 
to the Waukesba Electric ‘Light Company was pre- 
seuted to the council at its recent meeting. 

Webster Groves, Mo.—The St. Louis Electric Con- 


struction & Maintenance Company has leased and 
will improvethe plant of the Suburban Electric Light 
& Power Company at this place. 


Street Hailways. 


Altany, N. Y.—Lucian H. Clark, Frederick H. 
Pouch, Edgar D. Pouch and Bradley J. Bloodgood, of 
Brooklyn, are directors of the Orange County Trac- 
tion Company, recently chartered by the Secretary of 
State, with a capital of $525,000. 

Ava, Mo.—The citizens of this place have taken the 
initial step toward connecting their town by an elec- 
tric railway line with Cedar Gap on the Memphis 
division of the Frisco system. 1t is thought that only 
$50,000 will be required to build the line, about 14 
miles in length. 

Centerville, Ia.—The council has granted a 25-year 
franchise for an electric street railway system, a gas 
plant, electric lighting plant and a public heating 
plant. 

East St. Louis, Ill. —The right-of-way for the pro- 
posed electric line from here to the Mammoth Cave 
has been secured. The line will be built through Mill- 
stadt, Columbia and Waterloo, and later will be ex- 
tended to Chester through Red Bud. 

Exeter, N. H.— Wallace D. Lovell heads & board of 
incorporators, who have just filed papers with the 
Secretary of State at Concord, for a charter under the 
general law for an electric street railway, beginning 
at a point in Dover, connecting with the Dover, Som- 
ersworth & Rochester line, and crossing the Great 
Bay to Greenland, there to make connection with the 
new Portsmouth & Exeter line. 

Fairmont, W. Va.—A trolley line has been pro- 
jected between this place and Mannington. 

Flint, Mich.—Chicago parties are said to be contem- 
plating an electric road from this city to Long Lake, 
Fenton and Linden. 

Lead, S. D.—A petition is being circulated among 
the business men asking for a franchise to operate an 
electric road on the main thoroughfare. 

Mansfield, O.— The Mansfield, Savannah & Welling- 
ton Electric Railroad Company has increased its cap- 
ital stock from $100,000 to $1,500,000. 

Marinette, Wis.—H. McCallum, city surveyor, will 
soon start laying out a right-of-way for the inter- 
urban electric line between this city and Peshtigo. The 
cost of the road will probably be 875, 000. 

San Jose, Cal.—The work of changing the steam 
motor line from the terminus of the Santa Clara Street 
Electric Road to Alum Rock Park to an electric ser- 
vice has been begun and will be hastened. 

Santa Cruz, Cal.—F. W. Swanton of this city, who 
represents Eastern capital, has made a proposition to 
establish an electric railway betwen Monterey and 
Pacific Grove, and also furnish electric light to both 
places. 

Streator, Ill. — The city council has granted the use 
of the city to the electric railway for aterm of 20 
years. 

Troy, N. Y.— The new trolley line from this city to 
Hoosick Falls seems now assured, the consent of 51 
per cent. of the abutting propertv owners along the 
Stone road in the towns of Brunswick, Pittstown and 
Hoosick having been obtained. The work of construc- 
tion will probably be commenced in the spring. 

Uhrichsville, O, —C. W. Walter, G. W. Reed, G. H. 
Sherrard, Fred Ellery, J. Leslie Hillwer, Albert Ellery, 
W. J. Anderson and G. A. Parr have incorporated the 
Uhrichsville, White City & Newcomerstown Electric 
Railway Company of thiscity with a capital stock of 
$10,000. l 


Manufacturing. 

New York City.—The Electric & Chemical Manu- 
facturing Company of this city, capitalized at $1,000, 
has been organized with the following directors: C.W. 
Fitzgerald, H. S. Dickson and Edward S. Ballon. — The 
Electric Furnace Company was lately incorporated to 
manufacture potash, carbide and steel. on a capital of 
$200,000. The directors are Theron Davis, Thomas 
Seelye and William N. Barry, all of this city. 


Company Matters. 


Ackerman, Miss.— The Ackerman Compress, Ware- 
house & Electric Light Company, with a capital stock 
of $25,000, will open up business in this place on 
November 1. 

Cleveland, O.—The Electric Compositor Company 
will be removed to New York. A manufacturing syn- 
dicate purchased the interests lately, after being under 
consideration for several months. R. G. Anderson 
and J. W. Cummer, who have been connected with 
the company, will remain with the syndicate. 

Flora, Ill.—The Southern Illinois Electric Light 
Company has changed its name to the Flora Light & 
Water Company. 

Mechanic Falls, Me.—The Mechanic Falls Water & 
Electric Light & Power Company will increase its 
power. 

Trenton, N. J.—A company that will include a large 
number of electrical concerns located in the State of 
Texas will take out papers of incorporation in this 
State this week. The capital stock of the company 
will be $1,500,000, all paid in. Interests identifled with 
the combine said that nothing would be given out until 
its organization has been perfected. 

Warren, O.—The Packard Elestric Company of 
this city has reduced its capital stock from $10,000 to 
$4,000. J. W. Packard is the president. 


Power and Transmission. 


Bristol, Tenn.—The Ordway Manufacturing Com- 
pany will erect an electric plant as & feature of the 
enterprise, the purpose being to furnish electric power 
to other plants, which will follow the company to 
Bristol. 

Delpki, Ind.—The plans for the construction of a 
power plant on the Tippecanoe Hiver at Horse Shoe 
Bend, about a mile and a half above the Springboro 
bridge, seem to be taking definite form. Chas. Meeker 
of Lafayette is one of the chief promoters. 

Deinorest, Ga. - Edward Flox has purchased a water 
power from J. S. Adams & Sons and will develop same 
for electrical transmission of power. 

Denver, Col.--The Electric Power & Transmission 
Company, for the manufacture and transmission of 
electric power to this citv, was lately incorporated 
with a capital stock of 350,000. The articles state that 
a power plant is to be constructed on the South Platte 
River, at the junction of the north and south forks, 
near South Platte station, and that power is to be 
transmitted from there along the left bank of the 
river into this city. Henry T. Sale is one of the 
incorporators. 

St. Mary's, O. —The Mandlebaum-Ponieroy Electric 
Railway Syndicate has let the contract for the erec- 
tion of a $5,000 power plant at this place. 

Windsor, Ont.—F. H. Clergue, of Sault Ste Marie, 
has practically decided upon the construction of an- 
other water power canal to cost upward of $2,000,000. 
Associated with Mr. Clergue in this enterprise are 
Messrs, Widener and Elkins, of Philadelphia, who, it 
is understood, will furnish one-half of the capital. 
The new canal is intended to develop about 20,000 hp. 
electricity in the rapids or falls of St. Mary's River, 
opposite the ship canal. 

è 


Automobiles. 


Belvidere, lll.—The management of the National 
Sewing Machine Company say that beginning Novem- 
ber 1 the company will manufacture automobiles. 

Cleveland, O.— Bids for the erection of the automo- 
bile factory, to be built by the Baker Motor Vehicle 
Company on Jessie street, have been opened by Archi- 
tects Meade & Garfield. The contracts have not yet 
been awarded. 

Topeka, Kan.—H. R. Cloughey and W. S. Hannum, 
of Cherryvale, Kan., have been hero looking for a 
location for an automobile factory. The automobiles 
are being manufactured at the present time at Cherry- 
vale. 
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LATEST QUOTATIONS OF ELECTRICAL SECURITIES 


Closing Prices Monday. October 28, 1901. 


STREET RAILWAY STOCKS. 


NAME. Par 
NEW YORK CITY. value. 
Bleeker Street and Fulton Ferry................ 100 
Broadway and Seventh Avenue................ 100 
Central Crosstown............... poc p 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street.. (— U0 
Dry Dock, East Broadway and Batter y. — € 100 
Eighth Avenue eco EAE 100 
Metropolitan Street Railway.................. 100 
Ninth denne ned MAY ER 100 
Second Avenuſſſmſmuuu enn 100 
Sixth Avenue.......... ccc cee cece hn 100 
Third Avenuaunnſmuii ec cece cee ee ences 1C0 
Twenty-Third StreeᷣU I 100 
OTHER CITIES. 
Albany United Traction....................... 100 
Brooklyn City Rallwayůᷣ j Ʒ 100 
Brooklyn Rapid Transiũuuuuiuiq . 100 
Baltimore United Railways, cum.............. 50 
do. do. do. pref,.............. 50 
Buffalo ,,, paese UE RA RS 100 
Cleveland City Railway..................... 100 
Cleveland Electric Railway..... .............. 100 
Columbus (O.) Street Railway.................. 100 
Jersey Clty, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do.  pref............... 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, new............... 100 
do. do. do. Pl 100 
St. Louis United Railways, coůuwu 100 
do. do. nes sew tcaecass 100 
United Electric of New eser ausi 100 
PHILADELPHIA. 
American Railways 50 
CItIZBDS c von EE es euEPA: ee, RISE 5U 
Columbus Rallvaꝓůůyyyyyjyõcr,r,r?k eene 100 
Columbus Railway, pref.................. .... 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paid.....................e eee 50 
Consolidated Traction of Pittsburg.......... 50 
do do DIG. ose dpi 50 
Dayton Traction ..................... leitet ace 100 
Fairmount Park and Haddington............. 50 
Fairmount Park Transportation „. 50 
Frankford & Southwark gg 50 
Germantown... re ro ]⅛ĩ;V%-˙P³ o0 
Green & Coates, $15 paid....................L. 50 
Hectore Die er & Fairmount............. 20 
O-. lf! RATER US SA 
Indianapolis: Beret Rall wc rS 100 
Lehigh Avenue, $30 paid....................-. 50 
Nö Tx" 100 
Philadelphia City, 823. 75 paidgmee 50 
Philadelphia & Gray’s Ferry, $25 paid......... 50 
Philadelphia Tract iin. 50 
Railways Company General ................... 5 
Reading ractie ng 50 
Ridge A venue, $28 paiddddododod odd dꝓ . 50 
Rehesee.. eee ees 100 
Scranton and Carbondale...................... 100 
Second & 'ThlEd. . ER RE 50 
Scranton Railway................ r 50 
Thirteenth & Fifteenth...................... 50 
Trenton Street Rach, 50 
Union $30 5-6 pajdddedͥdw. ee eens 50 
Union Traction, $17.50 paid.................... 50 
United Power and Transportation, $29 paid. 25 
United Traction of Pittsburg................. 50 
do do DI6f UUVUUVUVwVUVVV bdo es 50 
United Traction of Reading, Pa.............. 50 
West Philadelphia ................... eene 50 
Wilmington and West Chester Traction...... 50 
BOSTON 
Boston Elevated, e, eh I T 100 
West End Street, ff ͤ ⁰ iE 50 
do. do. dö: Pf ssnk ees oodd 50 
CHICAGO. 
City. BAIWAY ics orcs Gottes Ioh DU eA Eust 100 
Lake Street Elevated............... cece eee eee 100 
North ChlCAE0.. 4e Te b ES —.. 1%) 
Union Ir enn 10) 


( 0, do, jo. OM OUR . 8 100 


Last Sale. 
Bid. Asked. 
35 31 
246 250 
255 260 
208 220 
175 185 
120 125 
400 410 
1554 155% 
196 205 
212 215 
175 215 
1171 1173 
408 415 
105 106 
240 242 
604 604 
164 162 
91 92 
110 111 
114 115 
85 851 
46 48 
194 201 
20 31 
104 107 
234 25 
109 110 
30 34 
85 86 
25% 26 
794 801 
174 20 
402 41 
3594 360 
46 48 
100 103 
65 61 
155 1554 
238 234 
62 624 
156 1561 
71 114 
22 224 
466 4664 
1474 148 
151 1511 
48 484 
72 73 
47 474 
42 424 
205 20501 
101 1014 
95 96 
2 2+ 
324 32 
3064 310 
25 25! 
262 27 
205} 306 
24 241 
310 3101 
240 245 
211 28 
40 404 
14 144 
30 50% 
252 2524 
49 464 
1784 179 
94 941 
112 113 
2004 201 
114 118 
190 200 
154 16 
o8 00 


STREET RAILWAY STOCES. 


NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 13 14 
Consolidated Traction Company, com.......... 50 234 231 
do. do. do. pref.. 50 64 641 
Federal Street and Pleasant Valley Railroad.. 95 is 57 
Pittsburg and Birmingham Traction Co....... 50 474 49 
United Traction Company, pref............... 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, oon . 100 194 21 
do do pre. esee 100 45 50 
Electric Lead Reduction...................... 100 P 2% 
Edison Ore Milling Co........................ 10 8 11 
Electric Vehicle, com mPmLUPæ ... 100 1i 2 
do do CCC 100 4 5 
9 dien fa CFC 100 4 ] 
enera Sede aurea we ek 100 ) 255 
PEON l 255 25d 
Boston Electric LEighl. 292523 eot sns 100 "T - 
Edison Electric Illuminating . 100 250 251 
General Electric. ............. 0c. ccc cee cee cece eee 100 259 2564 
Massachusetts Electric Companies, com 100 358 36 
Hu pref....... 100 94 942 
Westinghouse Electric & Mfg., com........... 50 104 714 
do do do pref 50 riri 18 
CHICAGO. 
Chicago Edison ee 100 161 1611 
National Carbon, cou. 100 201 204 
do do pre 100 83 85 
PHILADELPHIA. 
Electric Company of America................. 50 64 68 
Electric Storage Battery, F deus AE 100 68 G9 
do do do pre! 100 85 86 
General Electric Automobile.................. 50 t $ 
National Electric..................... EERU DY 10 11 114 
Pennsylvania Electric Vehicle, 2 beige e 50 1 14 
do do do ref.. ies. O0 1 1i 
Philadelphia Electric trust ctfs. 185 paid.. IDEME 25 5 51 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence... 50 93 94 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Ligbt................. 100 141 1412 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value, Bid. Asked. 
American Telephone & Telegraph Company.. 100 159 1594 
Erie Telegraph & Telephone Company........ 100 20 22 
New England Telephone Company............ 133i 1334 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 105 110 
Commercial Cable Company................... 100 180 185 
Franklin Telegraph Company................. 100 45 54 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.. 100 116 118 
Mexican Telephone Company................ 100 2 24 
New York & New Jersey Telephone Company 100 168 170 
Pacific & Atlantic Telegraph................ 25 78 85 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 a 
Western Union Telegraph Company.......... 914 918 
MISCELLA N EOUS. 
American District Telegraph of Philadelphia 25 26 31 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 113 116 
Cumberland Telephone & Telegraph Co...... 50 136 140 
Chesapeake & Potomac Telephone Company.. 100 60 6⁵ 
Chicago Telephone Compan gg 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company 15 76 
Hudson River Telephone Company..... POT 100 105 110 
Northwestern Telephone Company, guar...... 50 124 126 
Providence (R. I ) Telephone Company........ 50 914 98 


Southern New England Telephone Company.. 100 ; 
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ELECTRICAL SECURITIES. 


Closing Prices, Mon Monday, Oct. 28 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 
Last Sale. 


Bid Asked. 


Value 
Electro-Poeumatic Transit.................... 10 
Eddy Electric Manufacturing Company....... 25 
Storey General Electric....... ................ 10 
Consolidated Car Heating... ........ n . 100 
Standard Underground Cable......... n 100 
Pratt and Whitney, pref..... o 100 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. 
Albany Railway Company, cons. mtg. 5s....... 1173 
do. do. do. gen. mtg. 5s....... 1164 
Watervliet Turnpike & RR., lst mtg. 68...... 125 
do. do. do. 2d. mte: OS nares 124 
Troy City Railway Company, Ist 5s.. 1 116} 
BROOKLYN 
Bkn. Heights, Ist mty.......... 0... ꝗ .. 1084 
B., Q. C. & Sub., lst mtg... C 
do. ‘Ist con mtg.. MUS DER er as d 101 
Jamaica & Bkn lst meg eee. 105 
Sea Beach 1st mtg.......... F 86 
Bkn. Un. El. 18b. nitg.«.uuevexesms esse ames 101 
Nassau Electric, cn mg 98 
do. PSG: UG oio E ER EGO x RO E Ea 114 
Atlantic Avenue 1st mtg ————— 108 
do. do. gen mtg.......... ———— P. 115 
NEW YORK 
Bleecker St & Fult'n Fer’y RR, ist mtg 7s..... [84 
Cent P'k, N. & E R. RR, Ist cons mtg 4s...... 107 
Central Crosstown RR, Ist mtg 08............. 125 
Coney Island & Brooklyn RR, 1st mtg 58. 101 
D Dock, E Bd'y & Bat'y R gen mtg 5636... 117 
do. do. do. RR scrip 5 per cent. 102 
Eighth Av RR Co, cert indebt 6 per cent.. 208 
42d St, Man & St Nicholas Av lst mtg 68...... 1164 
do. do. 2d mtg inc 6s. 89 
Lex Ave & Pav Ferry RR, Ist mtg g 58.......... 124 
Metropolitan 5t Ry Cog mtg cl tr g 58........ 120 
Second Ave Ry gen cons mtg d8................ 120 
do. deb 5333. F 1084 
Steinway Ry (L. I.) Ist ‘mtg 4o. . 116 
South Ferry RR Co 1st mig 5S...... —— a. 1104 
Third Ave RR Ist mtg g 58.................... bea 
Twenty- ue Street Ry lst mtg 68............. ses 
deb U8 cee vau xe DI s 106 
Union (Huckleberry) Ry 1st mtg 5s............ 113 
BROOKLYN. 
Kings Co Elec L & P...... C 200 
do. r ee 4 9 tiene aid bes 110 
do. do. pur mtg e. 126 
Edison consol mtg................ tA ei Cant 994 
PHILADELPHIA. 
Baltimore Traction lst 58 coup 19299999. 
do do col gold 58 1900. 100 
Buffalo Rallway con os reg coup 1931.......... 118 


Columbus St Railway lstcon gold 5scoup 1932. 100 


Continental Passenger lst 6s coup 1909........ ee 
Consolidated Traction of N. J. 1st gold 5s 1933. 1094 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1004 
Dayton (O.) Traction ist gold 5s reg 1916...... 95 

Duquesne Traction Ist 5s reg coup 1930 1171 


Electric-People's 4s trust ctfs reg 1945.. — 96 
Fairmount Park Transp 1st gold 5s reg c 19.2 "n 


do do 2d gold oS reg dun 1912 
Germantown Passenger Ist 5s reg 1904... Sika: e epa 
Hestonville 2d 6s coup 190——UT l 102 

do do con gold 5s reg coup 1924.. 120 


Holmesburg, Tacony & Frank, Ist g 5s re 1925. 100 
Indianapolis St Railway gold 4s reg coup 1933.. — 83 


New York & Queens County 58 1946.......... uus 
People's Pass stock trust certilicates reg 1943.. 1054 
Philadelphia Traction col tr 4s coup 1917...... 106 
Rapid Railway Ist g 5s reg coup 1915 105 
Reading Traction Ist 6sreg coup IDE Shakes 128 
teading & Womelsdorf Ist 5s coup 1925........ jns 
Rochester Railway con ds reg coup 1930 Sheth felted 110 
Scranton & Carbondale Ist 6s reg coup 1923.... 100 
Scranton Railway Ist con 5s reg coup 1932.... 105 
Scranton Traction 1st 6s reg coup 1930.......... 117 
United Railways (Balto.) tr ctfs. 4s reg 1940.... — 96 
United Trac (Pitts.) gen mort 5s reg coup 1907. 1154 
United Traction (Reading) 5s coup 1926. 103 
West Philadelphia mort 6s reg 1906............ 111 


West Philadelphia 2d mort5scoup 1926.......... 118 
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NOTE 5 F OR IN VVE STORS. 


Latest quotations for copper are: Electrolytic, 165,@16c.; Lake, 16%{@17c. ; 
casting, 1614(21634c. 

Dividend and interest disbursements in Boston during November will aggre- 
gate $5,050,061, against $5,902,152 on November 1, 1900. 

The National Carbon Company has declared the regular quarterly dividend 
of 14 per cent. on its preferred stock, payable November 13. 

Business failures in the United States last week numbered 240, against 205 the 
same week last year; in Canada there were 29, against 28 last year. 

The Syracuse (N. Y.) Lighting Company has declared a quarterly dividend 
of 11, per cent. on its preferred stock, payable November 1. 

Papers in the consolidation of the North and West Side street car lines into 
the Chicago Union Traction Company were filed for record on Friday last. 

The New England Telephone & Telegraph Company has declared the regular 
quarterly dividend of $1.50 per share, payable November 15 to stock of record Oc- 
tober 31. 

The committee on stock list has recommended that the $45,000,000 capital stock 
of the Brooklyn Rapid Transit Company be admitted to the regular list of the New 
York Stock Exchange. 

The Staten Island ( N. Y.) Electric Railway Company reports for the quarter 
ending September 30 gross earnings of $19,909, an increase of $1,654, and net $37,- 
806, an increase of $5,706. 

Coupons due November 1 from the Kansas City (Mo.) Electric Light Com- 
pany's consolidated mortgage 5 per cent. gold bonds will be paid at the office of 
Blair & Co., 33 Wall Street, New York. 

The Nassau Electric Railroad Company (Brooklyn, N. Y.) has declared a 
dividend of 4 per cent. on its preferred stock, payable November 15. Books close 
November 8 and reopen November 15. 

There were quite heavy sales of copper by the United Metals Selling Company 
last week. On Friday one consumer took 5,000,000 pounds at full prices and total 
sales for the week are said to have exceeded 10,000,000 pounds. 

The Westinghouse Electric & Manufacturing Company has declared the 
regular quarterly dividend of 1?( per cent. on its assenting stock, payable Novem- 
ber 15. Books close November 2 and reopen November 16. 

The Danbury and Harlem Traction Company has been given authority by 
the New York State Board of Railroad Commissioners to issue a mortgage upon 
its property for $200,000. Tte funds are to be applied for new construction. 

The American District Telegraph Company has declared a dividend of 11 per 
cent, making 213 per cent. for the year, against 2!( per cent. in 1900. It is pay- 
able November 15. Books close November 4 and reopen November 15. 

A new experiment in the use of electric vehicles for transportation of mer- 
chandise and passengers in Boston is now being planned, and is expected to be 
started before the end of the winter. The Armstrong Transfer Company is back 
of the project. 

At a meeting of the board of directors of the Montreal Electric Street Rail- 
way, held at Montreal October 23, the annual statement for the year ending Sep- 
tember 30 was submitted. Theincomeof the road, over and above expenses and 
fixed charges, exclusive of dividends, amounted to $649,251, as compared with 
$047,240 for the year 1900. 

At a meeting of the directors of the Boston Elevated Railway Company Mon- 
day it was voted to ask the West End Street Railway Company to issue bonds in 
payment of charges against the West End held by the Boston Elevated for new 
construction. Total charges for new construction aggregate about $1,800, 
000. 

The New York State Railroad Commission has approved of the proposed 
$4,000,000 first mortgage bonds issued by the Hudson Valley Railway Company, 
which operates the trolley road between Waterford, Saratoga County, and Lake 
George, Warren County, a distance of about 85 miles, All but $50,000 of the bonds 
will be used to retire existing bonded indebtedness. 


The new issues of the Washington Traction Company, deliverable when issued, 
are, the New York News „ states, quoted at 82 ( 8314 for bonds, 420% 45 
for the preferred stock and 22 (% 25 for the common stock. The fixed charges of 
the company per $1,000 bond have been reduced from 845 to $22, as the old 414 per 
cent. bonds received only 55 per cent. of the new 4 per cent. bonds and a certain 
proportion of new preferred and common stock. It is urged, therefore, 
that the earning capacity of the company is well within the fixed charges, with & 
fair margin left for the preferred stock. 

The tone of the copper market is quiet at present, but steady on the 17-cent 
Lake basis. Consumers are busy but understood to be working on contracts 
closed sometime ago. "The future is regarded with some concern, it must be ad- 
mitted, and people in the trade think that interesting developments are possible 
between now and next spring. Nevertheless holders are confident apparently, 
and concessions are as hard toobtain as any time the past 30 days. Representa- 
tives of consuming interests recognize the improbability of any immediate change 
in tt e selling price of copper also, but at the same time show caution in buying at 
the quoted prices. Exports are improving slightly and additional shipments of 
815 tons copper and 200 tons matte, bring the shipments since October 1 up to 
nearly 6,000 tons. But the month compares poorly with a year ago when exports 
in October, 1900, were 12,682 tons. 
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NEW YORK, NOVEMBER 6, 1901. 


— EDITORIAL NOTES. 


Although wireless teleg- 


Wireless raphy may be said to 
Telegraphy have only graduated from 
and the laboratory some tive 


years ago, it is surprising 
to note how extensively 
this method of communicationis being adopted 
where the circumstances permit. AS we pre- 
dicted when wireless telegraphy was, so to 
speak, in swaddling clothes, its greatest field 
of usefulness has been found to be in communi- 
cating between ships at sea, or between a 
vessel and the mainland. The steamers of 
the North German Lloyd Company and the 
Cunard line are almost without exception 
provided with Marconi's apparatus for trans- 
mitting and receiving messages,and now we 
hear that the new fast steamer Savoie of the 
Compagnie Générale Transatlantique is also 
equipped with Marconi’s system. On the 
other side of the ‘‘herring pond " a wireless 
telegraphy station may be found at the Lizard, 
whileon this side of the Atlantic an enter- 
prising New York daily has provided a similar 
station on the lightship at Nantucket Shoals. 
AS a result of this, passengers on an up-to-date 
ocean greyhound may now vransmit or receive 
messages viathe Lizard or Nantucket Shoals 
stations, twelve hours after sailing, or twelve 
hours before reaching either point. In other 
words, the transatlantic passage is virtually 
shortened by a day, which should prove of 
great value to business men by enabling them 
to communicate with their associates with a 
loss of a minimum amount of possibly valua- 
ble time. AS wireless telegraphy is constantly 
being improved upon, we shall probably see the 
day when a transatlantic liner will be out of 
touch of either one continent or the other for 
but a few hours, 
* 3 & 
During the past few 
The English months there have been 
Railway Investor several welcome indica- 
and tions that English rail- 
Electric Traction. way companies are find- 
ing themselves compelled 
to pay greater heed than formerly to the appli- 
cation of electric traction, writes our London 
correspondent. We may pass over, says he, 
with a word, the dispatching of responsible 
officials to other countries to study develop- 
ments there, for this sort of thing has gone on 
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for several years with no result of special im- 
port. Railway men have produced this, that 
and the other particular difficulty which 
stands in the way of the immediate adoption 
of electricity for their own special systems, 
and the data compiled has been pigeon-holed 
for reference at a more convenient season. It 
is suggested that that more convenient season 
is almost at hand, for the railway shareholder 
is likely to exercise a very powerful influence 
in bringing the application of electricity to a 
head. One instance is cited of this kind of 
tbing. The proprietors in the London & 
Northwestern Railway are being invited to 
express their individual opinions on the fol- 
lowing points: (1) What steps should be taken 
to lighten the serious loss which has fallen 
upon the stockholders in consequence of the 
increased costs of working, which have risen 
since the passing of the Railway Rates Act of 
1891? (2) Whatattitude is to be adopted by the 
railways in regard to the development of 
electric traction throughout the country? 

Tae manner in which these two pertinent 
questions are coupled together in itself affords 
an indication of the inner workings of the 
minds of those responsible for the issuance of 
the circular. Steam railway shareholders hear 
every year of increased working costs, and 
diminishing or stationary dividends; they also 
hear of the directly opposite results happen- 
ing on electrically-operated lines, and quite 
naturally they draw one, and only one conclu- 
sion. But as every one knows, English rail- 
way companies as a whole are about the last 
concerns to adopt anything in the nature of a 
revolutionary change. They have nothing 
beyond their undergrouad (deep-level) lines in 
London, and overhead line at Liverpool, work- 
ing electrically so far, but the things on paper 
are exciting a good deal of public interest, 
and this affects the mini of tne investor of 
course. The schemes may be briefly men- 
tioned thus: f 

(1) Manchester-Liverpool (Behr) mono-rail; 
prospectus comes before the public in a few 
days. 

(2) A projected high-speed electric line be- 
tween London and Brighton (47 miles), with 
deep, level tunnels as far as Croydon (12 miles 
from London).  'This scheme has made the 
London, Brighton & South Coast Railway ex- 
amine its weaknesses, and its officials hint that 
to fight the new scheme, the company will be 
prepared to spend any sum of money that may 
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be necessary to duplicate its lines from London 
to Croydon by means of tunnels. and to work 
theservice thus far electrically, the existing 
line being available for express trattic to 
Brighton. 

(3) The Mersey Tunnel Railway, for which 
the Westinghouse Company has taken the 
electrical conversion contract under guarantee 
of completion in 18 months, and providing that 
the working expenses shall] be reduced from 
ls. 3d. per train mile to 64d. 

(4) The Glasgow Subway Railway directors 
have declared that they will never be able to 
pay much of a dividend upon the capital until 
the present system of working has given place 
to electric traction. It is only a few years ago 
that the line was opened, and electrical men 
wondered then why it was that other power 
was adopted. 

(5) The North London Railway (largely 
owned by the Loncon & Northwestern, re- 
ferred to above) is mentioned as one of the 
next London lines to adopt electricity. At 
the present moment the rallway basa splen- 
did business and brings hundreds of thousands 
of workers into tbe city from the northern 
suburbs between the hours of 6 and 10 A.M., 
and takes them home between 5 and 10 P. x. 
The railway is well managed and is as conven- 
ient as any steam line in or around London. 
With electric traction, however, it should be 
able to handle the rapidly increasing traflic 
from these congested suburban districts far 
more economically and conveniently than it 
does now. 

(6) There seems every likelihood that the 
London County Council will goin for shallow 
subway railways, such as their officials have 
seen at New York and Boston. It will take a 
long time to pass any projects through the 
* preliminary " and parliamentary stages. It 
appears probable that London will follow 
somewhat on the lines of the New York Rapid 
Transit line, although of course, as Mr. W. B. 
Parsons says, the conditions prevailing in the 
twocities are totally different. 

Railway authorities are continuing to wail 
over trafic lost through the competition of 
up-to-date trolley lines in large cities. The 
same grievance is also being ventilated in Ger- 
many just now. In England it will help to 
hasten railways adopting electricity for the 
controi of local traffic. 

x N * 
The advance which 
American electrical manu- 
facturers have made in 
the Argentine Republic 
during the last two years is shown in the 
official records of the Treasury Bureau of 
Statistics, from which itis learned that the 
exports of electrical machinery to that coun- 
try increased froma value of $114,733 in 1899 to 
$215,505 in 1900, while the exports of Scientific 
instruments, telephones, telegraphs, and other 
electrical apparatus increased from $247,062 to 
$259,608. The substantial increases in our 
electrical trade with Argentine are very satis- 
factory, and are all the more so when the ob- 
Stacles to our trade with that country are 
taken into consideration. There are no steam- 
ers and only a few sailing vessels that make 
regular trips to and from any of our ports. 
We sell the Argentine people good products, 
and,it might be remarked in passing, they 
are coming more and more to recognize tbeir 
superiority; but when ready for shipment they 
must lie in the dock warehouses of our home 
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ports until, forsooth, some foreign liner or 
tramp steamer comes along from a European 
port to take them to their consignees, not 
handling them too carefully en route, habitu- 
ally decrying their quality and mannerof pack- 
ing, and sneering at what they term our im- 
practicable business methods, in the vain hope 
(and vain it is, in view of quality and price) of 
stemming the current of trade that is setting 
away from them and toward our country. 

In a word, our electrical machinery has a con- 
stantly augmenting reputation in Argentine. 
Wherever our electrical manufacturers are 
persistently and intelligently introduced by a 
resident agent, speaking the language, fully 
acquainted with the habits of the people, and 
qualified to explain the value, merits and uses 
of the articles he has for sale, there is no ques- 
tion of our commercial success, even handi- 
capped as we are by the absence of our own 
shipping to carry our goods and of our own 
banking houses through which to transact the 
vast monetary exchanges incident to the com- 
merce we seek. 

AS constant dripping of water will wearaway 
a stone, so possibly a constant reiteration of 
tliese glaring needs may in time cause some of 
those interested to move to secure them. 
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THe Pan-American Exposition ended at 12 
o'clock Saturday night. President John G. 
Milburn pressed an electric button at that 
hour and the lights in the now famous electric 
tower grew dim for the last time. Slowly, one 
by one, the ligbts on post aud pinnacle and 
tower faded away. A corps of buglers stand- 
ing in the tower sounded *''taps" and one of 
the greatest glories of the Exposition. the 
electrical illumination, passed away and the 
show was ended. 

— ~> * 4 — 

THe city council of Chicago recommitted 
the proposed ordinance compelling the City 
Traction Company to charge only four cents 
fare for passengers unable to find seats. The 
ordinance would have been defeated if pressed 
to a vote. It is the first sign that the ex- 
travagant and hostile measures directed 
against the surface lines will not carry. 

— dip die — — 

The ‘North American Review" for Novem- 
ber contains an article written by Mr. Anthony 
N. Brady. He makes this prophesy: ‘‘ Mer- 
chandise will soon be collected by electrically 
Operated express wagons, transferred to elec- 
trically propelled freight cars and whirled 
from New York toChicagoata speed of ninety 
miles an hour over trunk lines whose problems 
of electrical equipment and maintenance will 
have solved themselves.“ 

— ee 

IN Mexico they are about to construct an 
electric railroad which will be the longest of 
all the roads now in operation there. It is 
intended, indeed, that this new railway shall 
start from Tuxpan and proceed across a great 
part of the States of Vera Cruz, Hidalgo and 
Puebla, as far as the capital. The mountain- 
ous nature of the ground will offer great difi- 
culties in the construction, but it is expected 
that these will be finally overcome. Asa com- 
pensation there are many rivers and torrents 


which will furnish hydraulic power to develop 
the electric force necessary for the operation 
of tlie road. 

——— —Kä— — 

A MEETING was held in Philadelphia on the 
evening of November 1, looking to the forma- 
tion of a national organization to be known 
as the American Electro.Chemical Society. 
Representatives of national institutions. and 
chemists from different parts of the United 
States were present, and many favorable let- 
ters were received, promising co-operation. 
Prof. Joseph W. Richards, of Lehigh. Univer- 
sity, acted as chairman. Dr. Charles .\. Do- 
remus, of the Collegeof the City of New York. 
was elected chairman of tbe committee on 


membership. 
— 48 —— 


ACCORDING to a Belgian newspaper the re- 
placement of horse traction bv electrical power 
on the Brussels street railways is about to be 
actively undertaken. Plans for the power 
houses have been passed, and there will soon 
be laid down four machines, each of 2,000 
horse power, for the production of the electric 
force. In all, eight machines totaling 25,000 
horse-power, will be requisitioned. and the 
work of reconstruction will proceed, section 
by section, from now till May, 1903. 

—— 9 4———— —— B 

NEVERAL hundred Chicago manufacturers 
have been offered free sites in St. Joseph. 
Mich., by the Indiana electric road. which will 
build from South Bend to St. Joseph next 
spring. 

— — 

Tne Electric Traction Committee of Hatley, 
Yorkshire, has decided to recommend the town 
council of that English place to let the con- 
tract for the laying of the permanent way in 
connection with the proposed electric tramway 
to Graham Brothers of Huddersfield. The con- 
tract price is over $150,000, 

— e-«»—— —— 

NEW Yonk automobilists will have the ex- 
clusive use of a road one mile in length now 
nearing completion in the Dronx. 

— —— 


THERE are many anecdotes told of Lord 
Kelvin. One, says an English contemporary, 
concerns a visit paid with a friend to some 
well-known electrical works. They were 
escorted over the workshops by the senior 
foreman, a man of much intelligence and an 
enthusiastic electrician. Entirely unaware of 
his visitor’s identity, he minutely explained 
the details of the plant and machinery, and 
lectured himin his role of layman yuite pro- 
fessionally. Lord Kelvin’s friend was on the 
point of interrupting Several times, but an 
amused signal from the great master of elec- 
tricity kept him silent. When the tour of in- 
Spection was complete Lord Kelvin quietly 
turned to the foreman and asked, ‘‘W hat then, 
is electricity?“ ‘This was a poser for the man, 
who, somewhat shamefaced, confessed that he 
could not say. ''Well, well," said Lord kel- 
vin gently, ‘‘that is the only thing about elec- 
tricity which you and I don’t know." 

— — eoe 

HERBERT E. PLASS, of this city, is the 
inventor of a portable electric lamp, and he 
States that it is constructed so thatit can 
be carried in the user's pocket or thrown 
into a traveling bag without liability to 
damage either the lamp or contents of the 
bag. ‘The bulb is set beneath the sur- 
face of the case and is further protected by a 
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practically no danger of breakage. The case is 
fitted with a flexible flap secured with snap 
buttons, making it convenient for gaining 
access to the interior to replace the cells of the 
battery. These cells are three in number and 
are wired up in sucha manner that they can be 
removed without interfering with the lamp. 
At the rear of the screw socket which holds 
the bulb is aswitch for controlling thecurrent, 
a small key projecting through the casing to be 
operated from the outside. 
— —h ———— 

AN electric scoop for grain barges is an 
invention intended to economize in the number 
of men necessary to unload grain or other bulk 
material from barges and other vessels. Under 
ordinary conditions the grain must be handled 
severa] times to shovel it to the mouth of the 
* elevator leg " used for hoisting the grain to 
the elevator. The new apparatus applies 
power to the 8coop, thus increasing its size and 
the amount of work it iscapable of performing. 
An electric motor is used to run the winding 
drum, the cable extending from the drum to 
the foot of the elevator and thence to the 
scoop. Onone handle of the scoop is a push- 
button or other form of switch, which closes 
the circuit through the motor and winds up 
the cable to carry the grain to the mouth of 
the elevator. The great convenience of this 
manner of handling the scoop is apparent, as 
the power is applied only when needed, and is 
within easy control of the man operating the 
scoop, without the necessity of employing an 
extra hand to manage the drum. 

A TN 

THE American Wireless Telegraph Company 
is now erecting a station adjacent to the 
United States Life-Saving Station at Barnegat 
City, N. J., where many vessels headed for the 
port of New York and Philadelphia pass. This 
is also used as a guiding point for steamers 
from Europe for the southern route because of 
the light there. From this point, which will 
be incommunication with the upper station at 
Galilee, important service can be rendered to 
the Government's life-saving service, and also 
wireless reports of passing ships can beim- 
mediately dispatched to the newspapers, as 
well as to the Maritime Exchange and wrecking 
companies. Dr. Gehring, the president of the 
Wireless Company, not only vouched for the 
erection of the new station at Barnegat City, 
but also stated the company and its associated 
sub.companies propose erecting  additiona 
stations along the entire coast. 

l — — Kͤ— 

IT is reported that valuable deposits have 
just been discovered in various parts of Italy 
of bannite, which is a hydro-oxide of alumi 
num. As Italy has hitherto been entirely de- 
pendent upon foreign exports for her supplies 
of aluminum, the discovery is of great industrial 
importance. The deposits are met with at 
various points in the Central Appennines, 
where in some districts they cover an area of 


not less than 300 acres. 


Iris often supposed that iron is the only 
substance which is susceptible of magnetiza- 
tion; further, that iron is always susceptible to 
the force of magnetism under all conditions. 
Both of these suppositions are incorrect. Iron 
shares with nickel, cobalt, and manganese the 
properties that we associate with the name 
magnetism, though the three latter metals 
only possess the properties in a much less 


degree. Manganese, in fact, has only recently 
been brought into the magnetic fold. Further, 
iron, when heated to a temperature of 750 
degrees, alters its magnetic properties alto- 
gether, its behavior then becoming similar to 
that of the bodies known as parmagnetic, in 
which are included metals such as platinum, 
aluminum, and others in which the magnetic 
susceptibility is very small, and which have not 
the property common to the first group, known 


as hysteresis. 
— 208. 


AN electric cutter was recently put in the 
shirt factory located in Butler, Pa. The cut- 
ting is done with a circular knife, about six 
inches in diameter, which makes 2,500 revolu- 
tions a minute. It is kept sharp by two minia- 
ture emery wheels attached above it. With 
this machine a man can cut nearly twice as 
many garments per day as by hand. The 
power is furnished by a dynamo attached to 


a gas engine. 
— id iie — 


DURING the month of October Appraiser 
Wakeman, of New York, passed 23 high-class 
motor vehicles that were manufactured abroad. 
The foreign value of these was over $80,000, 
and, with the duty added, the value in this 
country exceeds $120,000. Last Friday there 
were 9 motor vehicles at the Appraisers’ 
Stores awalting examination, ranging from 
racers to delivery trucks. 

— —— —— 


AN important patent connected with the 
St. Lawrence navigation is designed specially 
to do away with the lighthouses, buoys, and 
the entire paraphernalia for night navagation 
between Montreal and Quebec, Can., and sub- 
stitute a submerged electric system which, 
however, will apply to all inland navigable 
waters. The main idea is to sink an electric 
cable in the center of the navigable channels 
with power transmitted from a power house at 
Montreal, and lines of colored lights at or 
above the water level each side of the channel, 
the lights on one side being of a different color 
to those on the other side, and supported by 
cork floats. The patentee is H. J. Cloran, 
Mayor of Hawkesbury. 

— ilt di — —— 

THE British Post Office has decided to em- 
ploy women telephonists. In this they have 
but followed the example of all other ad minis- 
trations and private companies. Women are 
pre-eminently successful as telephonists. No 
person at all acquainted with the requirements 
of the service would hesitate for an instant in 
the choice between men and women for this 
Service. There is an abundance of evidence 
obtainable from all parts of the world to prove 
that women are particularly adapted by nature 
and social training to perform the work of 
telephony. Every European State has staffed 
its telephone offices with girls. Cape Colony, 
New South Wales and Queensland has done 
the same, and the employment of women is 
extending with the extension of the services. 

— — dij i —— 

A DISPATCH from London dated October 29 
states that an inquiry into the best system of 
electrically equipping the underground roads 
was opened in the Law Courts that day. AI- 
fred Lyttleton, who was appointed arbitrator 
by the Board of Trade, presided. 

— — . MÀ 

WIRELESS telegraphy seems to havea great 
future in the Sahara desert, ascommunication 
can readily be set up between the oases. 


A CADMIUM STANDARD CELL.* 


BY HENRY TINSLEY. 


Various notices have appeared in the '' Elec- 
trician ” in past numbers as to the feasibility of 
using a cadmium cell fora practical standard, 
and in the same paper of September 10, 1897, a 
notice by Professor Callendar was reprinted 
which had special reference to such cells and 
also to a method of construction of the ordi- 
nary Clark cell, which eliminated the errors 
due to diffusion lag in the zinc sulphate solu- 
tion. The writer bas been trying to follow 
out the ideas advanced in Professor Callendar’s 
paper. More especially the aim has been to 
obtain a cell which would bear a perceptible 
current being taken from it without polariz- 
ing, and which would bear a short circuit with 
a certainty of almost immediate recovery 
without artificial means, such as charging, 
being used to bring the EMF. back to nominal 
value. | 
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Fic. 1.—SKETCH OF CELL, FULL SIZE. 


After several attempts and also several 
failures, the cell illustrated in Fig. 1 has been 
made and proved to fill the above-mentioned 
conditions to an extent which must be regard- 
ed as very fairly satisfactory. A description of 
the cell may perhaps be repeated which along 
with Fig. 1(which is almost a full size sketch of 
such a cell) will givea clear idea of its con- 
struction. 

The negative electrode is composed of an 
amalgam of cadmium and mercury suitably 
proportioned, above which is a layer of cad- 
mium sulphate. After thisis the usual mixture 
of mercurous and cadmium sulphate crystals, 
in wbich is placed an amalgamated sheet of 
platinum. Connection to this is made by a 
platinum wire, and the same material is also 
used to act as a connection to the amalgam. A 
layer of glass wool prevents the chemicals 
shifting unduly, and the whole cell is sealed 
with marine glue. Very little free moisture 
is present, as Professer Callendar has shown 
that cells made thus are generally more stable 
in their EMF. under varying conditions of tem- 
perature. 

The question of an accurate reproduction of 
these cells is one of the first that rises, and the 
following table will give an idea as to the great 
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accuracy on this point. These cells were made 
on different dates and with chemicals from 
two different makers: 


No. Volts. | No. Volts. 
S D EP 1.0191 dli... ex 1.0192 
ny MNT 1.0192 | BI. ðͤ ecko ds 1.0190 
. e e eruere 1.0191 


The writer attributes this closeness in value 
a8 being partly due to the method of only using 
platinum wire for connections, as soldering 
usually causes a slight local action, especially 
if any trace of chemieal happens to get on the 
joint. 

The question of low internal resistance is 
best solved by studying the curve Fig. 2, which 
was taken on a Callendar recorder working as 
an automatic potentiometer. A volt box, hav- 
ing & resistance of about 520 ohms, was 
arranged for the cadmium cell to discharge 
through, and potential points were taken olT, 
80 that a drop of 50 millivolts might fall on the 
bridge wire, This would correspond tol volt 
a ross the scale, so that 1-500th of a volt might 
be easily read. 
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sumably shook the table on which the cell was 
resting. Any slight shaking such as this is 
sufficient toliberate the accumulated hydrogen 
and thus reduce the internal resistance or 
polarization of the cell. 1 have noticed the 
same curious break in at least half a dozen in- 
stances. It appears that the slightest shaking 
is sufficient to cause a release of hydrogen and 
lower the resistance of the cell. Perhaps this 
will account for the fact that Clarke cells, 
when in constant use, keep in better condition 
than those that stand idle. The healthy con- 
dition of used cells is not so much due to the 
current being allowed to flow through them as 
to the shaking they undergo during repeated 
handling, etc. 


In the curve we see that after the above 
noticed flat, the internal resistance of the cell 
still continues to rise rapidly until after about 
12 hours discharge, when apparently a level is 
reached at which no noticeable increase in 
resistance or polarization takes place. 

I have taken several such curves, but refrain 


Time in Hours C 


Fig. 2. —DiscHARGE CURVE, 


Curve No. 1 shows the discharge curve of one 
of the cells, and we see at once tbat the pri- 
mary drop isabout 7 per cent., showing that the 
internal resistance of this cell was only about 
40 ohms when sending a current of about 1.8 
milliamperes. 

During the next four hoursa steady fall set 
in, probably owing to an increase in the in- 
ternal resistance of the cell, but the current 
still averaged 1.6 milliamperes, In looking at 
this curve it is as well to bear in mind the fact 
that the cell is still sending a current of a fair- 
ly large amount; and that the cell has no 
Saving factor of an unduly large internal re- 
Sistance. The particular cel] from which the 
above curve was obtained has also been pre- 
viously discharged undersimilar conditions for 
at least 24 hours. 

The bend over the curve at 1 A. u. is worth 
noticing and is probably due to the electrode of 
the cell becoming completely covered with 
hydrogen. At this point the cellappears to 
become incapable of maintaining a current of 
any useful value. 

The supposition that this rise in internal 
resistance is due to the accumulation of hydro- 
gen 18 strengthened by the curious little 
flat in the curve at 2:15 A. M. At this time 
someone walked across the room in which the 
experiment was being undertaken, and pre. 


from producing them as the one given above 
appears to be thoroughly typical of the dis- 
charge of one of these cells, From observa. 
tions I have made I am of the opinion that 
when once the cell has been allowed to dis- 
charge at a point beyond the sharp bend-over 
shown above, it is somewhat ditticult for the 
cell to regain its normal healthy condition un- 
less a large amount of liquid is present in the 
cell. Seldom, or indeed never, in practice are 
standard cells subjected to such a severe strain 
as to send 1.5 milliamperes for 30 or 40 hours 
at a stretch; and such cells as that above de- 
scribed ought to be very useful where a small 
current of, say, about 1 milliampere i8 required 
for short periods. 

In regard to the recovery after such a long 
Strain, it may be mentioned that an exceeding- 
ly quick recovery takes place when first re- 
leased from a closed circuit, but it takes four 
or five hours to recover the last 20 millivolts. I 
have not yet found oneof these cells more than 
a few tentlis of a millivolt out six hours after 
the most severe discharge. 

The most serious drawback to the above ty pe 
of cell seems to be theliability of the cadmium 
amalgam to dissociate when subjected to 
heavy jars such as those that bappen in the 
post. This is partly avoided by keeping the 
other constituents of the cell as solid as possi- 
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ble so that the amalgam is kept down by their 
weight. 


— Oe 


CONDUCTORS' ACCOUNTS.* 


BY ELMER M. WHITE. 


The first step is to provide the conductor 
with a day card that will give the receiving 
department all the necessary information and 
at the same time be plain and simple. 'T'he less 
complicated a day card is, the fewer mistakes 
the conductors will make. The result is that 
the receiving deparment will find its work 
easier, for there is no harder or more unsatis- 
factory work than correcting errors. 

It has been our aim to make our day cards as 
simple as possible and not require the conductor 
to do anything that could be done better in 
the office. Our latest change in this line has 
been to have only one column for tickets: 
formerly we had three or four columns for 
different kinds; we cut that down to two, i.e., 
' Revenue " and Free, but at last we are 
down to the one, i. e., Tickets.“ We found 
many times in issuing a new ticket it was 
necessary to make quite an extended notice for 
the conductor, explaining what column this 
particular ticket should go. If it happened to 
bea land sale ticket, on which was printed 
free ticket, but for which we receive full 
revenue, it was rather hard for some of our 
conductors to remember that a ticket on which 
was printed free ticket, was to go into the 
“Revenue Column." The present method 
saves the conductors from making any errors 
of entering in wrong column, and the time 
spent by the ticket counters in separating the 
various kinds is not as much as time formerly 
spent in correcting errors. 

We use three different kinds of day cards. 
« A? is our regular city day card, and is used 
when the fare is only five cents. Trips From 
—'To " is used for mileage numbers. Our cen- 
tral starting point City Hall” is O.“ We 
have a table of distances figured from “O” and 
other prominent points, so that our mileage is 
very easily figured. The mileage numbers are 
painted on the poles at all switches and cross- 
overs and ends of lines, so that a conductor on 
a new run has no trouble in giving us his 
destination, although he may be obliged to 
turn back before reaching the end of the line. 

I copy the following in relation to the report 
of car mileage from our instruction book: 

tí Conductors will designate on day card the 
starting point and ending point of each trip by 
numbers known as Car Mileage Numbers; 
these numbers are on the trolley poles in red 
figures. 

„It is necessary that the correct mileage of 
each car be recorded, and to accomplish this 
conductors must use care in making out report 
of trips run and be sure that car mileage num- 
bers are down for the beginning and ending 
of each trip. 

„A trip shall be known as the run between 
any two points, and shall end when the car is 
ready to return to its starting or some other 
point. One trip shall occupy one line on day 
card; the first trip will always begin on first 
line.” 

"Starting Time ” and “ Number of Car” 
are familiar to all. Not Registered,” Trans- 
fer, Employe and Police.”  'Transfers.—Al- 
though a few roads continue to register trans- 
~ ePaper read at the Convention of the Street Railway Ac: 
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fers, we have found it better practice to dis- 
continue this registration.  Employes and 
police ride free on their uniform. A detail of 
Not Registered“ will be found on the back 
of the day card. Traasfer tickets when collect- 
ed are put in envelopes and deposited every 
two trips with a collector who is stationed at a 
central point. Fares Registered ” includes all 
passengers not mentioned before, each trip 
shows the number on register when it is reset. 
The tickets are entered by trips, but cash fares 
are only entered asa total. 

“B” is a day card used on our suburban lines 
where three five cent fares are collected. 
This i8 done separately, and the register is re- 
set at each limit. On this day card the con- 
ductor fills out Fares Registered,” and the 
ticket counter Ticket Summary." 

“C” is aa day card used on the Newington 
division, our line running to New Britain, part 
of the distance over the tracks of the Connecti- 
cut Railway & Lighting Company. As we re- 
ceive their tickets and transfers a different 
day card is required; in Summary,“ however, 
the conductor fills out only the cash fares. 

The conductor makes up report of day’s 
work, putting cash, tickets and day card in a 
numbered canvas bag and deposits itina safe 
provided for that purpose. This 3afe opens 
into the receiving room. 

The receiving room is open at 80’clock in the 
morning. First, the money counters take the 
canvas bag, empty it, counting cash, and if 
correct, putting their initial on the day card, 
which is folded so that the amount is outside 
and no unfolding is necessary. The tickets are 
folded inside and held in by a ruhber band. If 
cash is not correct it is counted by a second 
counter, then a short or over slip is made out. 

Day cards now pass to the ticket counter, 
who checks the number of tickets and separates 
them into '' free" “24.cent” and ‘‘5-cent,”’ 
entering them in place provided on day card. 

Day cards are now separated into lines, and 
checked for trips from a list of the number of 
trips run on each line made out by the car- 
house foreman. 

The next step is the checking of registers. 
The register we use is one of our own make, 
and differs from any other in that it prints the 
fares registered whenever set back to O,“ as 
you can see on the register slip. As nothing 
can be printed except what Is visible, it is easy 
to see that if the conductor does not put down 
on bis day card what the register calls for he 
can blame no one but himself when he gets 
called up to settle for a short; he knows that it 
is up to him as no one else has made any record. 
By comparing the day card and register slip 
you can see how readily it is checked up, first 
the regular then the relief. 'There is no need 
of any total when you can check up each trip. 
We very often find it convenient to know what 
the register reading actually was on some par- 
ticular trip, not wbat some one said it was. 

The day cards are now ready to prove; “fares 
registered ’’ are first added; that total, less the 
tickets, gives the cash fares; any correction in 
fares registered is made 1n colored pencil (each 
onechecking having a different color), but cash 
fares and cash are always corrected in red ink; 
a short or over slip is made for these errors. 
The amount on day card after it is corrected is 
the amount entered as receipts for the day. 

'The various short or over.slips are entered 
on one sheet, which is sent to the assistant 
superintendent each day for settlement with 
conductors. The conductors sign this sheet 


whether they are short or over. We mean to be 
perfectly fair with our conductors and as will- 
ingly send them back what they have overpaid 
as we look for a cheerful settlement when the 
mistake is the other way. 

The receiver has a fund to draw from when 
the short and over-balance is on the wrong side, 
so that we deposit what the currected day cards 
call for. 

The day cards are now ready to enter by lines, 
each conductor separately; as soon as all are 
entered and added the totals of cash are taken 
and the deposit is made ready for the bank. 
This is made by the receiver, and agrees with 
the total cash receipts. 

After cash is out of the way the transfer 
envelopes are checked with day cards, and any 
differences are reported to the assistant super- 
intendent for settlement. 

The totals of various lines are now copied on 
a sheet which includes car mileage. car hours, 
transfers, free tickets, ticket fares, cash fares, 
total passengers, cash receipts, ticket value 
and total earnings. On this sheet is a record 
in detail of the cash deposited. 

For the year ending June 30, 1901, we carried 
14,835,939 paying passengers and 3,127,550 
transfer passengers. The expenses of the re- 
ceiving department to handle cash and tickets 
was approximately one cent for every hundred 
passengers. Our daily service calls for seventy 
one regular cars, with 147 conductors. 

I, for one, realize that frequent discussion of 
prevailing methods and constant watchfulness 
of details are necessary in the accomplishment 


of economies, and that free discussion will lead. 


to greater perfection. 


MOTOR VEHICLES AND ELECTRICITY 
WORKS.* 


BY W. E, WARRILOW. 

The rapid growth of electricity supply 
schemes into comparatively large undertak- 
ings, bas brought withit the need of some 
more speedy method of transit, to meet the 
demands of the mains department. Lighting 
areas which extend over many square miles 
are noteasily covered by horse-drawn vebicles, 
either for the conveyance of the staff (espe- 
cially in case of breakdowns), or forthe cartage 
of the materials needed on any particular sec- 
tion of work. At the present time the haulage 
needed on the outdoor work is done either by 
contractors, or by the Corporation themselves, 
and of the two the latter is the more speedy, 
though neither is by any means al! that could 
be desired. 'The chief causes of this unsatis- 
factory state of affairs are to be traced to the 
employment of horses, and the effects their 
use has upon the driver. The limits of the 
capabilities of a horse are too well known to 
need enlarging upon here; suftice it to say, 
that this otherwise excellent quadruped is 
fast becoming unsuitable for tbe speedy haul- 
age of heavy loads. Now, the driving of an 
ordinary cart horse is such a simple matter, 
entailing little thought or judgment, that the 
driver becomes a mere machine, holding the 
reins and guiding the animal. This simplicity 
may be desirable in many cases, but in the 
present instance it produces a stamp of man 
who detracts from, rather than contributes 
to, the success of an undertaking. The quali- 
fications of a driver are so small that any man 
is picked up todo the work, many such men 


From the Electrical Review," London. 


being unable to either read or write. A cir- 
cumstance in question will serve to illustrate 
the former deficiency inacarter. A man was 
told over to remove a load of dirt from a cer- 
taiu street off a main thoroughfare, the fullest 
instructions being given him as to the where- 
abouts of the spot. Subsequent inspection 
found the soil still unremoved, the carter hav- 
ing failed to put inan appearance. On being 
questioned the following day for his failure to 
comply with orders, he pleaded as an excuse 
that he could not read, and was unable to de- 
cipher the name of the street to which he was 
directed. Such an example (which came under 
the writer's notice), may be rare, and it is 
hoped that this is the case, though little im- 
provement can be effected while the present 
artificial conditions obtain. What is serious- 
ly needed is the introduction of a system of 
propulsion which will awaken the drivers to 
the sense of their responsibilities and necessi- 
tate constant watchfulness on their part 
while at their work. A man in charge of a 
motor vehicle could scarcely get drunk on 
duty and expect his machine to go along as 


usual, though the ordinary horse driver will 


get drunk or sleep at his work, because he 
knows that his horse will need very little guid- 
ance on his part. The demoralizing effect of 
such conditions on men who are constantly em- 
ployed as carters may easily be imagined, 
while the consequences of such a state of 
things to the undertaking may be equally well 
realized. Now, the advances made in the con- 
struction of motor vehicles have been 80 
marked in the last year or two that they can- 
not well be overlooked, especially by engineers 
holding control over large electric supply un- 
dertakings. Itisa noticeable feature of all 
such schemes that particular attention is paid 
to the provision of up-to-date and efficient 
machinery at the generating station, with a 
view to reducing the costs of production, while 
equally important matters on the outdoor de- 
partment are oftentimes neglected. Itis not 
advisable that any one section of an electricity 
supply scheme should be sacrificed for the 


‘benefit of any other section, a uniform rate of 


progress being maintained as far as possible 
in all departments. 

Among the apparently forgotten items, 
especially on large works, is the question of 
the cartage of material to and from those dis- 
tricts where large extensions of cable are be- 
ing laid. The opening of a few miles of trench 
isnot accomplished without the constant ply- 
ing to and fro of a number of carts, some for 
the removal of superfluous soil, others fur the 
shifting of stores, and others for the supply of 
the cable, troughing, bitumen, etc., necessary 
to carry on the work. The cartage of heavy 
drums is usually effected by means of a float, 
though in some cases a cable trolley is used 
taking up to the largest size likely to be need- 
ed. When properly designed the latter re- 
duces the labor of haulage by horses very con- 
siderably. 

Now the speeds attained by horses with 
heavy loads are, comparatively speaking, very 
low, acart carrying 3 tons seldom reaching 
more than 21 miles an hour, a state of things 
which increases very considerably the cost per 
week to an electricity undertaking for vehicles 
on the mains. 'That these figures for speed 
can be easily surpassed by a motor vehicle, 
goes almost without saying, while it can be 
readily understood that the additional speed 
will reduce the number of vehicles required to 


aminimum. Not only would this result be 
attained, but a marked reduction in the cost 
would be noticeable, as an examination of the 
following table will show. The data for the 
steam wagons are based upon the haulage of 
heavy goods, not necessarily for use on 
cable laying, though the weights and speeds 
serve to illustrate the superiority of the ma- 
chine over the horses: 
HORSES. 

One horse with 3 tons 
travels 214 miles per hour. 
Keep of one horse per week, 
11s. ; driver, 228. Repairs, 
about 2s. 6d. per week per 
cart. 

Cost of each horse and 


Moroks (STEAM. )* 

One 7-ton lurry = 12 
horses; speed per hour, 5 
miles minimum, 7 miles 
maximum; uses 15 lbs. of 
coke per mile; driver, 288. 
per week. Repairs, about 
£50 per annum; initial cost, 


cart complete, £70; total | about £070. 
cost for 12 complete sets, | Makers consider one 
4840. steam lurry capable of 


doing work equal to the 
expenditure of £24 per 
week on horse drawn 
vehicles. 

*Data supplied by Messrs, Simpson & Bibby, Cornbrook, 


Manchester. Particulars based on actua: experience of 
steam lurries. 


It must not of course be expected that the 
adoption of motor vehicles for haulage on 
mains would do away with all troubles, as 
such an expectation would be unreasonable, to 
say the least. Motor wagons have not yet at- 
tained perfection, though the present types 
only need a trialin order to illustrate their 
capabilities, and call forth improvements as 
occasion demands their introduction. The 
steam motor certainly carries the palm for 
simplicity, and it possesses an undoubted ad- 
vantage when used on electricity works, that 
in case of breakdown, it can be handed over to 
the fitting staff at the station, who will be 
familiar with the principles underlying its 
construction, and able to carry out the re- 
pairs needed. Again, there need be no diti- 
culty in training the majority of horse drivers 
to manipulate the wagon, although they could 
not be expected to undertake any repair work. 
By the adoption of such a course the standard 
of driver would considerably improve, as great- 
erattention would be demanded of the man 
in controlling his vehicle, and a consequent 
sharpening up of his faculties would result. 
Not only this, but the presence of a vehicle 
propelled by machinery would instill into the 
driver the necessity of becoming more closely 
acquainted with the working parts, a circum- 
stance which would probably result in his 
ultimately being able to take entire charge of 
the wagon, and undertake small repairs. The 
standard of workman would thus be raised by 
promoting a keen interest in the work done. 
This is sorely needed nowadays, when it is be- 
coming more and more the custom to make 
men into machines, by giving them control 
over some detail in a large system, whereby 
their views are narrowed, and their hopes of 
progress or enlightenment small. 

There is another aspect in which the appli- 
cation of motor vehicles to mains work can be 
viewed. When several miles of extension are 
in band, it is necessary to employ gangs of 
from 30 to 50 men. The extensions in question 
will be located, perhaps three or four miles 
from tue generating station, at which place 
the time office will be situated. Now it is the 
usual practice for the men to walk out to the 
trench where work is in progress, and book on 
at the cabin, which is temporarily employed 
as a time ollice. The checks are subsequently 
taken up to the works by one of the men who 
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will be generally told off on the job. In cases 
where the men cannot take a tram (at work- 
men's rates) they will have to walk a consider- 
able distance, and should they be late will 
perhaps get quartered when they arrive at the 
cabin. At the close of the day's work, the 
men will have to tramp the same distance 
home again after toiling for 10 hours in the 
trench;even though walking money is allowed, 
the effect on the men will be the same, and in 
many cases they will not turn out every morn- 
ing to beat the cabin at 6. They find that 
there is too much work attached to the job, 
and naturally they cannot stand the continual 
Strain. Now if motor vans were employed, 
the men might book on at the works at 6 
prompt, and be taken down on, say, a couple of 
wagons to the trench, while in the evening 
they might be returned to the works by asimi- 
Jar means. ` 

Such a course would possess at least three 
distinct advantages; the men would turn up 
more promptly every day to their work and 
feel more fit on arriving than if they bad to 
rise two hours earlier and walk; the time-keep- 
ing would be confined to the chief office at 
the station and no delay in the daily returns 
would be occasioned; the men would work 
more heartily in that they would realize that 
their interests were considered with a view to 
affording them greater facilities for reaching 
the trench. There would be no difficulty in 
arranging mattersso that the wagons could 
take the men to and fro, and the small cost 
would be well saved by the additional work 
which would be forthcoming from the men. 
During the rest of the day the wagons, of 
course, would be employed for the haulage of 
material, etc. 

The above remarks deal with the employ- 
ment of motor wagons by corporations, but in 
conclusion a word must be said to contractors 
who hire out borses and carts. It is essential 
that these contractors should realize at the 
earliest opportunity that the motor wagon is 
now a Serious competitor with the horse-drawn 
vehicle, and where it has been the custoin for 
a man to hire such vehicles to corporations, 
say, for work on the mains, it is to his interest 
that he be not left behind in the race for first 
position. 

He must fully understand that the conditions 
of the present day demand that work should 
be carried out as economically and expedi- 
tioasly as possible, and as long as he Sticks to in- 
adequate methods of haulage, he must expect 
to be left behind. Ile can ill afford to bear 
the loss which serious competition with motor 
vehicles would occasion him, so that he must 
look to it that he adopts up to-date methods. 
'The purchase of one or two vehicles would 
enable him, by the additionalcustom he would 
obtain, to dispense with the remainder of his 
horses, and finally carry or. his business with 


the motor-driven vehicles. 
— — —— — 


An Automatic Generator of Electricity. 

A Parisian scientist is said to have patented 
an automatic generator of electricity for sup- 
plying current to the automobile as it runs. 
It is claimed that a few teaspoonsful of water 
only are required for generating the necessary 
motive power and that the French Govern- 
ment is so favorably impressed with its opera- 
tion that it is considering the advisability of 
its use on naval vessels. It would be interest- 
ing to learn more about this wonderful inven- 
tion. 
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BRAKES IN 


RAILROAD AND STREET 
CAR SERVICE.* 


BY F. M. NELLIS. 


In presenting this paper the author does not 
wish to be held as presuming to advise or dic- 
tate to railroad officials what they shall do in 
the matter of air brake practice, or to lay 
down hard and fast rules for the guidance of 
employes; but instead, he offers gratuitously 
for what it is worth, this practical experi- 
ence of a specialist to the consideration of the 
officer and employe seeking information on the 
subject of railroad and street car brakes. So 
far as it is possible to make it, the paper has 
followed lines in the nature of a resumé of 
some of the things seen by the writer while 
serving in the capacity of traveling inspector 
and instructor for the Westinghouse Air Brake 
Company on the different railroad and street 
car lines of the country, in yards, shops, round- 
houses, and while riding on locomotives, Cars 
and in cabooses. Theexperiences herein given 
are those resulting from being brought into 
close contact with men of all the different op- 
erating departments who bave to do in any 
way with brakes, from the general manager 
down to the repair man in theshop and the 
inspectors in the yard and in the roundhouse. 
A person who has thus enjoyed the unusual 
advantages in this field and been placed ina 
position to learn other people's opinions, ob- 
serve their methods and practices, will learn 
and see things which contribute toan experi- 
ence that another individual not a specialist 
could not soon acquire. It is believed that the 
citing of actual happenings, which may proper- 
ly be called object lessons, will attract more 
attention and leave a more lasting impression 
than could a mere exposition of logical be- 
liefs, be they ever so sound and persuasive. 
Therefore effort has been made to have this 
paper follow more nearly the lines of a run- 
ning narrative of actual occurrences than of 
an expositional essay. 

It bas been generally conceded for some 
time past that the railroads of the East are 
somewhat tardy and behind those of the far 
West in air brake maintenance. "This is only 
natural and to be expected when we recollect 
tbat the freight train brake had its introduc- 
tion on the mountain grades in the far West 
nearly ten years before it was seen to any ex- 
tent in the East. Necessarily these Western 
roads were early obliged to provide for the 
maintenance of tbe brakes upon which they 
soon learned to become dependent for control- 
ling their trains down heavy mountain grades. 
The East, not having these conditions, was 
later in applying air brakes to freight trains, 
and also tardy in making systematic prepara- 
tions for maintaining air brakes. Of course, 
more or less has been done by Eastern roads in 
air brake maintenace, but not in as systematic 
and organized manuer as is now being con- 
templated. 

Much money can pe squandered on air brake 
maintenance, and will not bring the desired 
net results if it be spent in a promiscuous, in- 
termittent or spasmodic manner. ‘The returns 
will be meagre and unsatisfactory. Efforts 
improperly directed, though well meant, are 
analogous to the working of a machine of low 
etliciency the intake is maximum and the out- 
put ininimum; and the machine is therefore 
discouragingly and, perhaps, ruinously extrava- 
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gant and expensive. Some roads, in a false 
feeling of security, believe their air brake 
practice and methods of maintenance are com- 
plete and satisfactory because they do not re- 
ceive in the manager’s office any reports de- 
rogatory to their methods; but should a close 
investigation be made of air brake doings in 
testing and repair yards, roundhouses and 
shops, a large number of roads would find that 
their machine of air brake practice and main- 
tenance is working at very low efficiency. 
What is first and more needed than anything 
else, perhaps, is a candid recognition of the 
fact that the air brakes in freight train ser- 
vice to-day are not receiving the attention 
they should. 

An honest appreciation of this condition, 
and an organized and systematic effort to bet- 
ter look after the road practice and air brake 
maintenance will result in a wonderfully im- 
proved showing, as well as increased safety 
and a better movement of trains in heavy 
traffic. This may seem idle and dogmatic 
argument, but it is a true statement, and is 
made only after actual and deliberate observa- 
tion of the facts. 

An instance to illustrate this case may be 
cited of a certain so-called New York road 
which, six years ago, had no air brake organ- 
ization. Every shop and terminal point had 
its own individual and strongly asserted opin- 
ions, ideas and methods of air brake main- 
tenance and practice. Theair brake results 
obtained were quite similar to those general 
results some few years ago on roads where 
each division master mechanic was permitted 
to build such locomotives as he saw fit to de- 
sign. There was nosystem, no uniformity, no 
co-operation in air brake matters—only each 
man following after his own peculiar ideas, 
which practice did not seem to result in much 
good, but served rather to set up a petty, self- 
ish competition against neighboring terminal 
points, very much to the detriment of the 
railroad company’s interests. One terminal 
point seemed to strive to establish a certain 
kind of superiority of its own by degrading its 
neighbors’ methods and practices rather than 
by attaining a higher standard for itself. 
Yet this road sought to pose as having a 
thoroughly established system for careof air 
brakes. Gradually, however, it was brought 
to see that the pot-pourri of ideas and prac- 
tices was not singly or collectively the best, 
and that something much better could be had 
for less money. The pleasing assurance is 
here given that this road, ever since its con- 
version, has had one of the best systems of air 
brake practice and maintenance of any of the 
roads running into Jersey City. It might be 
added that this illustrated case is not at all an 
exceptional or isolated one, but only one of 
many actually observed by the writerin his 
travels. 

The question may be asked: What are we 
to do to better our air brake service, which 
we are so candidly informed is not up to tbe 
highest standard? How are weto give more 
attention than we have been accustomed to 
give this single branch of the many under our 
charge which go to make up the great whole 
in modern railroading? The details of railroad 
operation are becoming 80 numerous nowadays 
as to prohibit a close study and supervision of 
all of them. How are we to give any more of 
our already over-taxed attention to any single 
branch, no matter how important that branch 
may be? These questions have ofttimes been 
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asked, are answerable, and are unmistakable 
symptoms of a healthy spirit which shows ap- 
preciation of actual conditions and a readiness 
to strive for improvement. The reply to these 
answers may be summed up ina few words, 
namely, procure the services of a first-class 
generalair brake inspector, give him full au- 
thority in everything pertaining to air brakes, 
and hold him responsible, having him report 
directly to the superintendent of motive 
power or the general superintendent. In this 
way the machine will be made to work at its 
full efficiency. The man selected for the posi- 
tion, however, must bethe right man in the 
right place. In regard to brake inspection and 
maintenance the greatest stress should be laid. 
No pains should be spared to see that the 
valves aud cylinders are in good condition, 
and that only the best grease is used, while 
cleaning and testing should be done in the 
most approved manner. 

Perhaps one of the strongest appealing 
features in air brake practice to the railroad 
manager, and one which speaks intelligibly 
and forcibly in a language of dollars and cents, 
is that of slid-flat wheels. The removal of a 
pair of slid-flat wheels, pressing the wheels 
from the axleand replacing them with newly 
fitted wheels, is quite an expensive operation 
and is well understood and appreciated by 
railroads. 

The causes of slid-flat wheels are not entire- 
ly due to the poor bandling of brakes by the 
engineer, or the neglected condition of the 
triple valve, as is generally supposed to be the 
case. Many wheels coming from foundries, 
upon examination, will be found to be eccen- 
tric in form. Recently, while passing through 
a prominent railroad shop, the writer observed 
a pair of wheels mounted on centers in a lathe, 
where revolving emery wheels were turning 
down the periphery of the newly mounted car- 
wheels on the axle. The emery wheel failed 
to touch or clean up one side of the periphery, 
but was grinding off nearly three-eighths of an 
inch from the opposite side. Had this wheel 
gone into service before being trued up it cer- 
tainly would bave been flattened. Again, many 
wheels are not bored centrally, due to the 
faulty condition of the boring mill, and per- 
haps the condition of the cast wheel coming 
from the foundry. On wheels that are out of 
round and that are eccentric the brake-shoe 
will catch and hold, as can readily be seen, 
thereby causing the slid-flat spots, which, 
when once started, are bound to increase and 
grow longer. Some new wheels when sent 
from the foundry are found to be shelled out 
on the periphery, and after running a short 
time will develop a flat spot without ever hav- 
ing been slid. 

Another prolific source of flat wheels is that 
of the bad condition of the railin foggy, frosty 
or snowy weather, thus reducing the adbesion 
between the wheel and the rail when brakes 
areapplied. A number of prominent roads 
throughout the country have been able to 
largely avoid trouble under these conditions 
by issuing an order that the engineer in ap- 
plying brakes shall make two applications of 
the brake in making a stop—the first a heavy 
application to check the speed of the train, 
and the final application, a lighter one, to 
bring the train toa standstill. This practice 
has been found very effective. 

Sometimes slid-flat wheels are caused by 
disordered air-brake apparatus, defective parts 
of the triple valve, etc., and improper propor- 
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tion of leverage. The defective parts of the 
air brake must be sought out and their dis- 
orders corrected. The calculations of lever- 
age, bowever, is a little more difficult, and is 
not within the ability of all men having to do 
with air-braked cars to figure. The following 
rule will be of assistance to anyone wishing to 
calculate the brake leverage on the car: 
PXa 


W = „where 


W = the work done by the lever. 

P =the power giving the energy to the 
lever. 

a = that part of the lever in inches between 
the points of power and fulcrum. 

b = the distance in inches on the lever be- 
tween fulcrum and work points. 

The rule holds good regardless of whether 
the levers be first, second or third class. In 
fact, classes of levers should not necessarily 
enter into the computations of levers for cars. 

Hard brake-shoes which wear far too long a 
time do not give as good actual braking service 
as do softer and shorter-lived shoes. However, 
the Master Car Builders’ recommendations in 
this respect may be profitably and advantage- 
ously adopted. Insubstance they are: A brake- 
shoe which has a reasonable life and good hold- 
ing quality. There are some brake-shoes on 
cars throughout the country whichgivealmost 
as little retarding force to the wheels as if one 
smooth surface of glass were rubbed upon an- 
other. A prominent private car owner in one 
of our large Western terminals, when ap- 
proached by a brake-shoe representative, re- 
plied that it was a matter of supreme indiffer- 
ence to him whether tbe brake-sboes on his 
cars had any retarding power or not so long as 
they kept their place on the brake-beams and 
passed inspection in yards. It was found that 
the brake-shoes on this owner's cars were of 
the hardest kind purchasable, and furnished 
an exceedingly low coefficient of friction. Otto 
Best, the general air brake inspector of the 
N.C. & St. L. Railway at Nashville, Tenn., 
made a characteristic remark that the brakes 
on his locomotive tenders always held. He 
said he knew this because the brake-shoes al- 
ways wore outrapidly. This is but reasonable, 
for we must expect that if we are to receive 
benefits from anything in mechanics, there 
must be an equivalent output and that all will 
not be profitable return without outlay. 

Speeds of electric cars have greatly increased 
over the old horse cars of several years ago. 
In this fast-moving age we scarcely realize the 
significance of urban and interurban street car 
speeds. Not until we have some occasion to 
compare the fast modern electric car with tbe 
belated, slow horse car, which seems to pain- 
fully erawl along. do we realize the increase in 
speeds which electric Street cars have attained 
in the past ten years. It is not an unusual 
thing at all for trolley cars in city service to 
reach speeds of 20 and 25 miles per hour, and 
not at all unusual for electric cars in suburban 
and interurban service to reach as high as 35 
and 40 miles per hour. When we realize that 
a car moving at 30 miles per hour covers 44 
feet in one second, and, with its load, repre- 
sentsa mass of surprising moving energy to 
be reduced and annulled, it becomes apparent 
that such cars should be equipped with high- 
grade brakes of some kind. Power brakes, of 
the character used on steam roads, naturally 
present themselves to one's mind when con- 
sidering this problem. 
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Successful and sutticient street car brakes, 
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which gives a greater pull on one truck than 


of whatever type they be, must have at least 
three essential, strong points: First, the brake 
must be unerringly able and alwaysin condi- 
tion to stop the car. Second, it must bave a 
capacity for stopping the car in the shortest 
possible distance in emergency cases. "Third, 
it must perform its work with minimum shock 
to passengers and danger of sliding wheels. It 
has been very wisely and truthfully said that 
brakes on street cars should really be of a 
higher grade than those on steam cars, in- 
asmuch as street cars are quite frequently 
loaded to their fullest capacity with loads 
double the light weight of the car witb per- 
sons who are entirely helpless in case of an 
occasion demanding the stopping of the car 
almost instantly to prevent accident. Besides 
having sufficient braking force to stop the car 
in ordinary service work, an ample reserve 
should be held to be instantly and substantial- 
ly drawn upon for emergency contingenc.es, 
In no class of brake work in which the 
writer has had experience are there more in- 
efficient and grotesque designs of fuundation 
brake gear than those appearing on the old 
horse cars, and, strange as it may seem, on 
many of the electric cars still coming from 
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the shops of some of the leading manufac- 
turers. One of the most common kind found 
on four-wheeled horse cars, and existing still 
on a number of four-wheeled, and even eight- 
wheeled electric cars, is that shown in Fig. 1. 
Here the ‘equalizing lever” is fulcrumed toa 
bracket on the car at the point X. At the 
further ends of the lever are chains and rods 
running to the hand brake. At the inter- 
mediate points are the connecting rods which 
go to the brake beams on the wheels, It will 
be seen that should a new brake- shoe be added 
toone pair of wheels, or the brake. shoes on 
one pair wear faster, the greater portion of 
tbe brake power would be thrown to the other 
wheels, thereby causing them to slide. This 
defective gear has evidently been recognized 
by either the car builder or tbe road opera- 
tor,and an attempt made to overcome it by 
adopting the modification shown in Fig. 2. 
Here the lever is slotted at the middle point 
in order that it may "adjust" or ‘“‘equalize”’ 
the power sent to the two pairs of wheels. 
However, this modification does not improve 
the defect, but is fully as faulty as the original 
design; for as soonas the brake is applied by 
the motorman on the forward end of the car, 
the lever assumes the position shown in Fig. 
3, thus giving two lever arms of unequal 
lengths, the greater force being thrown on the 
rear wheels. Should the car be going in the 
opposite direction, and the brake applied from 
the other end, the lever will assume the op- 
posite position, and the wheels on the other 
end would slide, due to the greater pressure 
being exerted thereon. It will therefore be 
seen that instead of this slotted lever equal- 
izing”? the stresses, the fixed fulcrum allows 
theslotted lever to settle itself ina position 
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on the other. 

During the last six months the writer had 
occasion to apply an air brake to an interurban 
electric street car, and found this type of 
foundation brake-gear on the car; it was only 
after much urging that the manager of the 
road could be persuaded to change the type, 
although he bad numerous slid.flat wheels on 
his cars. The motormen, conductors and shop 
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inspectors bad observed tbat it was always 
the wheels under the rear end of the car that 
slid. A changetoa moditication of the ordinary 
Stevens form of brake-gear, similar to tbat 
used on freight cars, proved a very creditable 
brake on this car, and no tlat wheels have been 
reported since. 

Fig. 4 shows another modification of this 
type of brake-gear, which actually does equal- 
ize through the medium of the pulleys on both 
ends of the lever. As will be observed, the 
lever is fixed at the fulcrum point X to the 
car, and has two sheavesor pulleyson which 
runs the chain reaching to the connecting 
rods to the trucks, Thus each truck or pair 
of wheels is given an equal braking power. 
The degree of braking powerin this type of 
brake is determined by the length of the lever 
aim between the fixed X fulcrum and the 
outer end where the band brake chain con- 
nects. This is a simple and quite effective 
form of brake. 

Hand brakes on electric cars, having followed 
closely in the path of those on the old horse 
cars, necessitate a great deal of handle move- 
ment to wind up the slack in the chain and 
bring the brake-shoes against the wheels. 
'This slack motion in the gear increases as the 
brake is designed to be more powerful; and 
some suitable arrangement should be made to 
hold the brake shoes as near as possible to tke 
wheels while not doing duty, in order tbat the 
least possible winding motion of the brake 
staff shall be necessary to apply the brake as 
quick as possible in emergency cases. It is not 
an unusual thing, on some suburban electric 
lines, to see the motorinan, after he bas shut 
off his current, make two or three revolutions 
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of his brake crank and staff before any retard- 
ing effect manifestsitself. When we recollect 
that a car running at a speed of 30 miles per 
heur covers 44 feet in one second, we will be 
ready to appreciate the fact that the brake 
chain and foundation rigging slack should be 
as little as possible, and that the car should be 
brought to astop as quickly as possible in 
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emergency cases after the motorman begins to 
apply his brake. 

There are other forms of street car brakes 
which may be classed as part hand brakes and 
part power brakes. That is, a brake which is 
set in operation by a movementof the ordinary 
brake crank in the hands of the motorman, 
and, by the employment of & revolving drum 
or disk on the car axle, the brake chain 1s 
wound up, and the inertia of the car thereby 
converted into the motive power which stops 
the car. This type usually consists of the or- 
dinary foundation brake gear, which is pulled 
to its place by a revolving drum or disk on the 
axle which winds up a chain and gives a pull 
to the rigging. This system is not wholly 
without faults, inasmuch as tbe degree of 
braking force varies suddenly and widely, and 
is not entirely under the control of the motor 
man or any other regulating power. A great 
many flat wheels have resulted from systems 
of this kind. Another form of brake, not alto- 
gether without faults, is the track brake. 
When the motorman wishes to bring his car to 
a stop, he lowers the friction-shoe to the rail, 
lifts the weight of the car and its load off tbe 
wheels, and throws it on to the shoe, which 
drags on tlie rail, and thereby produces the re- 
tarding effect, 
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With the advent of the heavy electric car, 
the question of power brakes naturally fol- 
lowed, inasmuch as conditions more nearly 
approached those on steam roads. The first 
kind of power brake to present itself was the 
straight air brake, where the pressure for 
braking purposes was carried in a tank. When 
it was desired to set the brakes the pressure 
was let into the brake cylinder, thereby pro- 
ducing the motive power for operating the 
foundation brake gear, bringing the brake- 
shoes against the wheels and stopping the car. 

So far, the field of power brakes has almost 
entirely been occupied by the simple, straight 
air brake, tbe automatic brake being regarded 
«8 too complicated and expensive for trolley car 
service. There are a number of cars equipped 
with the straight air brake now running on 
electric lines throughout the country and giv- 
ing satisfactory results. Some of these are sup- 
plied with pressure by an axle pump, and 
others by motor driven pumps. However, 
wheu we consider the extreme crudeness of 
the old form of band brake on horse cars, and 
which has followed, to a very large degree, the 
development of the electric car, we can but 
realize that any form of a power brake, no 


matter how crude or partlally efficient, would 


be required to supplant the old form of hand 
brake. The writer's experience in applying 
power brakes to street cars has been that the 
motorman will gladly herald any form of power 
brake which relieves him from the manual 
operation of the old brake staff, and wherever 
the straight air form of air brake has been ap- 
plied to cars motormen are loud in praise of it. 
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Thus far the necessity for using some kind 
of power brake on electric cars in urban and 
interurban service has been recognized as mani- 
festly desirable and necessary by s' reet railway 
managers, but no power brake seems to have 
possessed all the desirable featuics and at the 
same time shown itself free of the shortcom- 
ings and defects of the older and primitive de- 
signs. Shorter stops have been made in some 
instances with power brakes, but only at tbe 
expense of slid-flat wheels; in some instances 
these brakes were 80 unreliable in their appli- 
cation tbat they could not be depended upon. 
The first consideration with a street car man- 
ager in the matter of car brakes is that the 
brake shall be positive in its action. This isa 
more valuable feature than maximum power. 
A brake which will throw too much pressure on 
the wheels, slide them and allow the car to skid 
ahead into a wagon, truck or person is not a 
successful and reliable brake for street car 
service. 

The type of brake known as the electromag- 
netic brake seems to possess many meritorious 
points. The brake is a combination track and 
wheel-shoe brake. The middle part of the 
double track shoe is an electromagnet. When 
current is sent through the coil the brake- 
shoes are attracted to the rail, causing them 
to drag back on the car, at the same time 
thrusting back against a lever, which throws 
the rear brake shoe against the wheel, where a 
fulcrum is thereby provided, and further energy 
goes to the upper connecting thrust rod, which 
pushes the forward shoe against the wheel. 
Thus a braking power is derived in a double 
measure, from the track-shoes and the wheel- 
shoes. The current used to magnetize the shoe 
is supplied by the motors of the car, which 
when the line current is shut off, become gen- 
era tors and send current to the electromagnetic 
track shoes. A proper system of resistance 
is supplied, which permits the motorman to 
graduate the braking power as he sees fit. 

It will be seen that at high speeds the cur- 
rent generated by the revolving armature is 
higb, and will more highly magnetize the shoe, 
thereby furnishing greater retardation than 
when the speed of the car is slow. Thus a very 
heavy braking force may be had at high speeds, 
gradually reducing as the speed of the car and 
the revolutions of the armature reduce, until 
finally, when the car approaches a standstill, 
the current sent to the electric magnet 
gradually grows less, ultimately dying out 
altogether. Thisseems to bean ideal brake 
feature, and one which insures the maxi- 
mum brake force at high speeds, when it is 
needed, and which gradually and automatically 
reduces as the speed of the car reduces, there- 
by eliminating all chance for slid flat wheels. 
Thus the brake is able to regulate the braking 
force to existing conditions, such as bad rails 
produced by mud, fog, humidity, frost and 
snow, insuring safety from slid-flat wheels. 
The hand brake is retained on cars thus 
equipped, so the car may be held ona grade 
without use of the line current, and to hold 
the car on side and shop tracks, as is the cus- 
tom on air-braked cars of steam railroads. 

In addition to the current from the arma- 
tures of the motors supplying motive power to 
the brake, the heat due to the resistance in 
both starting and braking is used to heat the 
car. No line current isused for either braking 
or heating. On a very cold day a year ago last 
winter, while the writer was riding ona car 
equipped with this magnetic brakeand heater, 
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the car proved much more comfortable than 
others ridden in on that day that were heated 
with coal and coke stoves and line current. 
One of the most interesting experiences with 
this car was an offer to allow it to run away 
down a4 per cent. grade. The brake handle 
was put in first service notch, and the car per- 
mitted to start. It proceeded but a few feet 
when the current sent out by the armature of 
the motor as a zenerator sufficiently magnetized 
the shoe to render the brake operative, and 
the car came toa standstill. It had scarcely 
Stopped before it started forward again down 
the grade, but the current generated by the 


. armature of the motor as a generator again 


magnetized the brake-shoe, set the brake, and 
stopped the car. This operation continued for 
nearly a mile, and was given as an exhibition 
to show the impossibility of the car running 
away on adown grade when the brake is 
applied. 
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ELECTROLYTIC TELEPHONOGRAPHS. 


As every loose contact, and also any variable 
current, even, tbat passes through the electric 
arc, may be made to speak, and since Poulsen 
and Petersen have succeeded in obtaining mag- 
netic telephonic records available for repro- 
duction, it is not surprising that we should 
hear of electrolytic telephonographs, says 
„Engineering, London. The idea occurred 
simultaneously to Prof. Nernst, of Gottingen, 
and to one of his students, R. von Lieben, and 
the latter is continuing the researches, so far 
with rather indifferent practical success. Yet 
the subject is in itself interesting. The first 
arrangement used was a direct adaptation of 
the Petersen device to electrolysis. An end- 
less belt of platinum is moved by an electric 
motor over two pulleys. From below presses 
gently against the belt a little wedge of wood, 
placed in a small electrolytic cell. The trans- 
mitting micropbone is placed in the primary 
of a transformer, whose circuit comprises five 
accumulators. The electrolytic cell, with its 
one electrode, and the platinum belt and bat- 
tery belong to the secondary circuit, which is 
closed by means of a switch, for receiving rec- 
ords, and joined to a telephone for reproduc- 
tion. The leading idea was that the local 
electrolytic polarization, impressed upon the 
moving belt, could be utilized in the same way 
as the magnetic polarization in the Poulsen 
experiments. This proved, indeed, perfectly 
possible, and sometimes the electrolytic records 
could be used for several hundred repetitions. 
But the effect is not purely an electrolytic one, 
and its nature remains to be established. For 
the sounds became the clearer—within limits, 
of course—the stronger the constant current 
supplied by the battery, which, a8 we men- 
tioned, is inserted in the secondary circuit. 
These constant currents would be superim- 
posed upon the polarization currents, and it is 
not directly clear why their strength should 
intensify the telephone sounds, as the tele- 
phone responds only to the current fluctua- 
tions. There might be a contact resistance 
effect increasing with tbe current strength; 
but the polarization of the different experi- 
ments was of a varied nature, as will be seen. 
The investigators incline to the belief that 
the strong microphone currents produce a 
kind of mechanical loosening of the respective 
portions of the metallic belts, and this effect 
alters the polarization capacity; the friction 
between the parts would thus be varied, a 
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circumstance to which Edison and others have 
long since drawn attention. R. von Lieben 
modi fled the arrangement as follows: Instead 
of the platinum belt, which gave trouble by 
bending, he used a copper disk, 2 millimeters 
thick, 450 millimeters in diameter, placed be- 
tween two iron disks, and turning between 
centers, which served as conductors. The 
speed could be varied by employing a pulley 
resting edgeways on the disk. 

The copper rim, the essential part of the 
device, is carefully turned and polished. A 
wooden wedge, with an edge abuut 0.5 milli- 
meter thick and 0.75 millimeter broad, bears 
against the rim. As electrolyte there was em- 
ployed copper orzinc sulphate, acid, neutral, or 
alkaline; the alkaline solutions, especially the 
zinc sulphate to which caustic potash was 
added, answered much better than the copper 
solution, but the zinc hydrate gradually 
clogged the wedge; wiping, however, cured the 
trouble. In these cases copper or zinc, or both 
was deposited on the copper rim. In other ex- 
periments the rim was first silvered, and a 
small silver electrode was placed in the wedge 
cell, and silver cyanide employed as electrolyte; 
in otbers, again, the electrode was platinum, 
the electrolyte iodide of potassium. The 
deposits on the rim consisted of silver, hydro- 
gen, or oxygen. The noises accompanying the 
gas generation disturbed the reproduction of 
speech, and, on the whole, the experiments 
were more successful when the copper disk, 
with its rim of copper or silver, was made the 
cathode than when it formed the anode. 
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OBITUARY. 


Joseph Virag. 


lt is with deep regret that we chronicle the 
death of Mr. Joseph Virag, who passed away 
in Budapest last week aftera short illness with 
a virulent fever. The famous Hungarian engi- 
neer was only 31 years old. In conjunction 
with Mr. Pollak he made a wonderful improve- 
ment in rapid telegraphy, and their invention 
was about to be adopted by all the telegraph 
companies of the world. 


Edgar P. Seiger. 


Edgar P. Seiger, engineer in cbarge of the 
Westinghouse Interests in Ithaca, N. Y , died 
Sunday at the City Hospital in that city. His 
death was due to blood poisoning which re- 
sulted from opening a small pimple on his face 
with a pin last Thursday. Mr. Seiger was 
graduted from Cornell with the class of '98. 
His home was in Chicago. 


Prof. C. Walton Swoope. 


Prof. C. Walton Swoope died October 7th 
after a short illness. At the time of his de- 
mise he was director of the electrical depart- 
ment of Spring Garden Institute at Philadel- 
phia, Pa., and to provide instruments for the 
use of the pupils he established the Palmer 
Electrical Instrument Company. Prof. Swoope 
was the author of a book entitled Lessons in 
Practical Electricity." In years past he was 
an occasional contributor to the columns of 
ELECTRICITY. 

— — dite —— 

THE Great Northern Telegraph Company 
has notified the Commercial Cable Company 
that the Siberian land lines are restored, and 
messages for China and Japan are now ac- 
cepted. 
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PERSONAL MENTION. 

President Greatsinger says there is absolutely 
no truth in the rumor that he is to retire from the 
Brooklyn Rapid Transit Company. 

Mr. A. V. Abbott, formerly chief engineer of the 
Chicago Bell Telephone Company, is now connected 
with the Century Telephone Construction Company of 
Cleveland, O. 

Mr Howard T. Sands, formerly superintendent 
of the Mechanic Falls ( Me.) Light & Power Company, 
has accepted the superintendency of the Lewiston and 
Auburn Electric Light Company. 

— —— 


Exports of Electrical Material from Neu 
York 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended October 23: 

Antwerp, 17 packages, $952; 1 case, $45; 
Argentine Republic, 42 packages, $2,607; Au- 
Stralia, 156 packages, $33,130; British West 
Indies, 3 packages, $351; 10 bundles copper 
wire, 3674: Brussels, 3 cases, $340; Bilbao, 1 
case, $200; Brazil, 27 packages, $2,476; Bremen, 
3 cases, $76: British Guiana, 93 packages, $2,- 
923; Copenhagen, 6 packages, $153; China, 16 
packages, $161; Chili, 13 packages, $263; Cen- 
tral America, 22 packages, $262; 8 bundles 
copper wire, $99; Cuba, 133 packages, $4,112; 
Dutcb East Indies, 1 package, $14; Ecuador, 
3 packages, $70; Florence, 5 packages, $442; 
Gottenburg, 7 packages, $150; Glasgow 12 pack- 
ages, $1,130; Havre, 48 cases, $5,975; 47 pack- 
ages, 95.131: Hamburg, 19 packages, $745; 
Japan, 33 packages, $4,516: Liverpool, 224 pack- 
ages, 818,839; London, 316 packages, $9,183; 
Liege, 1 package, $45; Newcastle, 27 cases, 
$7,000; Peru, 22 packages, $348; higa, 1 case, 
$50; Rome, 4 cases, $483; St. Petersburg, 13 
cases, $405; U. S. Colombia, 6 cases, $509; 
Venezuela, 1 case, $41; Vienna, 33 packages, 
83. 950: Wiborg, 1 package, $14. 

The following are the exports of electrical 
material from the port of New York for the 
week ended October 30: 

Antwerp, 20 packages, $1,899; Australia, 1 
package, $10; Bolton, 6 packages, $520; Berlin, 
14 packages, $100; Baden, 5 packages, 9750; 
Brazil, 8 packages, $351; Bremen, 3 packages, 
$148; Bristol, 14 packages, $1,123; British East 
Indies, 35 packages, $5,316; British Possessions 
in Africa, 88 packages, $5,643; Dritish Guiana 
2 packages, $17; Bucharest, 1 package, $30; 
Central America, 15 packages, $301; Cuba, 176 
packages, $6,146; Dutch East Indies, 4 pack- 
ages, $72; Ecuador, 2 packages, $39; Flor- 
ence, 8 packages, $532; Genoa, 1 package, $67; 
IIamburg, 35 packages, $2,260; Havre, 5 pack- 
ages, $366; Liverpool, 175 packages, $13,987; 
London, 365 packages, $20,193; Manchester, 35 
packages, $3,465; Mexico, 316 packages, $10,221; 
New Foundland, 8 packages, $206; NovaScotia, 
12 packages, $1,000; Peru, 118 packages, $2,188; 
Rotterdam, 5 packages, $131; Santo Domingo, 6 
packages, $232; Soutbampton, 128 packages, 
$1,297; U. S. Colombia, 2 packages, $30, 
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INCORPORATIONS. 


The Long Island Motor Company, Brooklyn, N. Y. Capi- 
tal stock $100,000. 
The Central Electric Company, La Crosse, Wis. Capital 


stock, $35,000. Incorporators: R. B. Gilott, J. E. Willing, 


Jr, and George S. Carill. 

The Church Motor & Launch Company, Nyack, N. Y. 
Capital stock. $25,000. Directors: O. C. Pinckney, Grand 
View on Hudson; H. C. Cornwall, Millburn, N. J., and B. W. 
Church, Mystic, Conn. 

The Trinidad Electric Company, Ltd., New Vork td ac- 
quire the Trinidad Electric Light Company and the Belmont 
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Tramways, now operating in Port au Spain, Trinidad, Brit- 
ish West Indies. Capital stock, $1,560,000. Stockholders: 
F. T. Pearson, Sir William Van Horne, SO Broadway, this 
city, and others. 


Th» Carstarphon Blactric Company, Denver, Col. Capital 
stock, $15,000. Incorporators: William P. Carstarphen, 
Jr., Frederick C. Hardon aud Frank E. Carstarphen. 


The Houston Electric Company, Heuston, Tex.—to oper 
ate an electric line. Capital stock, 82.075 000. Incorpora- 
tors G. C. Baldwin, C H. Tyler and T. W. House. 


The United Railway & Light Company of Wilmington, 
Dover, Del.—to furnish light. heat and power for electric 
railways. Capital stock, $!.000,000. 

The Benton Light & Tower Company. Fort Benton. Mont. 
to engage in the business of furnishing power and light, 
and may also construct telephone lines. Capital stuck, 
$15,000. Trustees for the first three months are C. E. Duer, 
Charles Lepley, W. K. Harber. James Townsend and L. D. 
Sharp. 


The Southwest Gas & Electric Company, Los Angeles, Cal, 
Capital stock $1,000,000. Incorporators: H. Fisher, F H. 
Sinclair, W. R. Statts, J. H. Holmes, J. S. Cravens aud W.S. 
Wright. 

The Murphysboro & Carbondale Electric Railroad Com- 
pany, Murphysboro, lil. Capital stock, 850.000. Incorporators: 
William Jens, T M. Logan, A. L. Ritter, E. F. Harper, D. M. 
Browning and W. S. Forman. 


The Inter-Ocean Electric Construetion Company, Trenton, 
N.J. Capital stock, $3,000. Ineorporators: John C. Kome 
aud E. J. Bingle, 44 Broad street, and K. K. McLaren, 15 Ex- 
change place, Jersey City. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCT. 29, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 
685,242. Electric Railway. Riccardo Arno and Aristide 
Caramagna, Turin, Italy. Filed April 21, 1897. 
685.395. Car-Fender. Andrew M. Cupples, Tyrone, 

Filed July 19, 1901. 

685.575. Electric-Railway Trolley. Edward R. Coon, 
lington, Vt. Filed May 25, 1901. 

685,616. Car- Fender. Lowry S. Kirker, Wheelirg, W. Va. 
Filed June 19, 1901. 

ELECTRIC LIGHTS AND APPLIANCES. 

685,295. Contact Key for Sockets of Electric Incandescent 
Lainps. Guy H. Proctor, Somerville, Mass. Filed May 
15, 1901. 

685,426. Electric Arc Lamp. John A. Mosher, Chicago, Ill, 
assignor to the Adams & Westlake Company, a Corpo- 
ration of Illinois. Filed March 25, 1901. 

685,486. Controlling System for Electric Lamp Heaters. 
Heory N. Potter, Gottingen, Germany, assignor to 
George Westinghouse, Pittsburg, Pa, Filed Aug. 9, 1899. 
Renewed April 27, 1900. 

635,487. Ballast Cut-Out for Electric Lamps. Hemry N. 
Potter, Pittsburg, Pa., assignor to George Westing- 
house, same place. Filed July 14, 1900. 

685,484. Heater Cut-Out for Electric Lamps. Henry N. 
Potter, Halensee, Germany, assignor to George West. 
inghouse, Pittsburg, Pa. Flled Aug. 15,1900. Renewed 
Sept. 6, 1901. 

685.513. Method of Treating Nernst-Lamp Glowers. Mar- 
shall W. Hanks, Pittsburg, Pa., assignor to George 
Weatinghcuse, same place. Filed April 24, 1900. 

685,528. Heating Device for Electric Lamps. Henry N. 
Potter, Gc ttingen, Germany. assignor to George West- 
inghouse, Pittsburg, Pa. Filed Sept. 11, 1899. 

685,024. Method of Electric Lighting. Walther Nernst, 
Gottingen, Germany, assignor to George Westinghouse, 
Pittsburg. Pa. Filed April 28, 1598. 

685, 725-686, 727-85, 728, Electric Glow-Lamp. Walther 
Nernat, Gottingen, Germany, assignor to George West- 
inghouse, Pittsburg, Pa Original application filed April 
28. 1804. Divided and these applications filed May 29, 
1899, April 10, 1901. 

635,725. Electric Lighting Apparatus. Walther Nernst, 
Gottingen. Germany, assignor to George Westinghouse, 
Pittsburg, Pa. Original application April 28, 18908. Di- 
vided and this application filed Nov. 7, 1999. 


635,722-035,732-085,733. Glower for Electric Lamps. Walther 
Nernst, Gottingen. Germany, assignor to George West- 
ioghouse, Pittsburg, Pa. Filed Aug. 24, 1890. Renewed 
April 13 19%. Filed Nov. 8, 1900. 

685,730. Material for Electric-Lamp Glowers. Walther 
Nernst, Gottingen, Germany. assignor to George West- 
inghouse, Pittsburg, Pa. Filed Aug. 24, 1899. Renewed 
June 18, 1901. 

685,731. Ballast Device for Electric Glower-Lamps Walther 
Nernst, Gottingen, Germany. assignor to George West- 
inghouse, Pittsburg, Pa. Filed Sept. 29, 1699. Renewed 
June 30, 1900. 


Pa. 


Bur- 
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ELECTRICAL MACHINERY AND APPARATUS. 
685.279. Switch Controlling Device. George Hi. Hill, Glen- 


ridge, N. J., assignorto the Sprague Electric Company, 
New York City. Filed Aug. 5, 1901. 

685,286. Magneto Electric Generator. John S. Mead. Buf- 
falo, N. Y., assignor to Albert W. Courtney, Buffalo, 
N.Y. Filed March 18, 1901, 

685,314. Electricity-Meter. Roger S. White, Chicago, IIL 
Filed Aug. 24, 1901. 

685,826. Electric-Elevator Hoisting Mechanism. Thomas 
W. Eaton, Chicago, Ill., assignor to the Eaton & Prince 
Company, same place. Filed March 26, 1901. 

685,303-085,394. Electric Brake. Perley P. Crafts, Boston, 
Mass., assignor to the Algonquin Electric Brake Com- 
pany, same place. Filed Nov. 30, 1900. 

685.485. Rheostat. Thomas S. Perkins. Idlewood, Pa., as- 
signor to the Westinghouse Electric & Manufacturing 
Company of Pennsylvania. Filed Nov. 9, 1900. 

685,507. Switch for Electric Circuits. Harry P. Davis, Pitts- 
burg. Pa., assignor to the Westinghouse Electric & 
Manufacturing Company of Pennsylvania. Filed Nov. 
9, 1900. 

685,516. Mounting and Driving Dynamos on Cars. Patrick 
Kennedy, Brooklyn, N. V., assignor to the Consolidated 
Railway, Electric Lightiug & Equipment Company of 
New Jersey. Filed Feb. 5, 1901. 

99). Electrical Indicator. Harry Faltermayer and 
Frederick W. Faltermayer, Philadelphia, Pa. Filed 
July 19, 1900. 

685,004. Electric Switch. John W. Hearn, Brooklyn, N. Y 
Filed Jan. 22, 1901. 

TELEPHONES AND TELEPHONE APPARATUR. 

635.491. Universal Call-Circuit and Apparatus for Toll Ser- 
vice. Angus S. Hibbard, Chicago, Ill, assignor to the 
American Bell Telephoae Company, Boston, Mass. Filed 
June 27, 1901. 

635,655. Power-Generator for Telephones. Ernest Krahen- 
buhl. San Rafael, Cal. Filed July 7, 1899. 

635.715. Secrecy Telephone System. Frank A. Cumings, 
Grearsville, O, assignor of one-half to Wilson Morris, 
Loudonville, O. Filed April 19, 1901. 

MISCELLA N EOUS, 

635.274. Electrolytic Decomposing Apparatus. Max Haas, 
Aue, Ger nanay. Filed June 14, 1000. 

685.78 Buttery. Gustavos Heidel, St. Louis, Mo., assignor 
of one-half to Gustav Miller, St. Louis, Mo. Filed Aug. 
20. 1900. 

685,301. Telegraph-Key. Charles Shirley, Brooklyn, N. V., 
and John F. Skirrow. East Orange, N. J. Filed Aug. 6, 
1901. 

685,390. Printing Telegraph. 
City. Filed Oct. 5. 1900. 

685,411. Magnetic Device for Use in Alternating-Current 
Circuits, John Pearson, St. Paul, Minn., assignor of 
one-half to James F. Williamson, Minneapolis, Minn. 
Filed Feb. 19, 1901, 

685,470. Wiuding for Electromagnetic Spools or Coils. John 
A. Iieany, Philadelpha, Pa., assignor to the Teter-Heany 
Developing Company, same place, and Charlestun, W. 
Va. Filed Oct. 18, 1900. 

685,471, Thermo-Electric Couple. Eugene Hermite and 
Charles F. Cooper. Paris. France. Filed Feb. 23. 1901. 
685,472. Process of Manufacturing Copper-Sulfid Rods for 
Thermo Electro Couples. Eugene Hermite and Charles 
F. Cooper, Paris, France. Original application filed 
Feb. 23, 1991. Divided and this application filed Aug. 20, 

J901. 

685,494. System of Electrical Distribution. Norman W. 
Storer, Edgewood Park, Pa., assignor to the Westing- 
house Electric & Manufacturing Company of Pennsyl- 
vania. Filed Sept. 6, 1900. 

685.503. Wheel-Gearing for Transmission of Power. George 
8. Baker, London, Eng. Filed June 10, 1901. 

685,549. Electrie Cut-Out. Alexander J. Wurtz, Pittsburg, 
Pa, assignor to George Westinghouse, same place. Filed 
April 17, 1901, 


John E. Wright, New York 


685,571. Telegraph or Other System. John Burry, Fort 
Lee. N. J. Filed Oct. 2%, 1899. 
685.577. Apparatus for Regulating Electric Generating 


Systems. Albert De Dion and Georges Bouton, Puteaux, 
France. Filed Juue 4, 1901, 

635,00). Sera s-Deiver for Securing Insulators in Place. 
Archie Henry, Meadville, Pa. Filed May 23, 1901. 

685,613. Switchboard and Fuse-Box. Montgomery H. 
Johnson, Utica. N. Y. Filed March 26, 1900, 

685.614. Support for Electric Push-Buttons. Henry F. Keil, 
New York City. Filed Feb. 13, 1901. 

685,658. Driving Mechanism for Automobiles. Rollin H. 
White, Cleveland, O., assignor to the White Sewing Ma- 
chine Company same place. Filed Dec. 3, 1900. 

685,717. Electric Furnace, Oscar Frolich, Steglitz, near 
Berlin, Germany, assignor to the firm of Siemens & 
Halske Aktien-Gesellschaft, Berlin, Germany. Filed 
Sept. 27, 1898. 

685,729. Electric Fan. Gardner C. Hawkins, Boston, Mass, 
assignor to Boston Electric Heating & Power Company, 
Portland, Me., and Boston, Mass. Filed Jan. 24, 1901. 
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THE TELEPHONE WORLD. 


Independent Telephone Company for Nash- 
ville, Tenn. 


An independent telephone company has applied for a 
charter in Nashville, the home of the Cumberland Telephone 
Company's system. The application was made several 
days ago, and from the list of incorporators there is little 
doubt but that a new system will be flourishing in the State 
capital within a few months. One of the peculiar facts in 
connection with the establishment of the new company is 
that it is backed financially either by Memphis capital or 
those who are interested in the new company that is soon to 
be put in operation in Memphis. 

Among the most prominent of the incorporators is Hon. 
Harvey Myers, of Covington, Ky., who is the president and 
one of the most important backers of the new Memphis 
Telephone Company. Then thereis Frank O. Smith, who is 
secretary and chief engineer of the Memphis system. Be- 
sides these, there is W. A. Percy, of Memphis, a director of 
the local company, and J. S. Aisthorpe, the manager of the 
Haliiday interests in Cairo, Ill., who practically own the in- 
dependent company in that city 

Tas effect of this company on Memphis will b», that the 
local system working in harmony with it, will open long- 
distance connections between the two cities and the sur- 
rounding towns. This has been definitely decided upon, and 
as soon as the two companies get into working or der the lines 
will be stretched. This opening is what the independent 
company has been looking for for some time, and consider it 
quite a victory to get an entrance into Nashville 80 soon. 

In the meantime work is going along rapidly in Memphis, 
and it is only a matter of a few weeks before the subscribers 
will bave their telephones in working order. The new build- 
ing op Monroe street is rapidly going up and will soon be 
ready foroccupancy. Itis to be used as an exchange and 
also as thecentral office, and the architect asserts that it is 
& model of its kind, being in accordance with all the latest 
improvements in that line. 


The Wood County Telephone Company, the cc-operative 
telephone system in Grand Rapids, Wis., is enjoying phe- 
nomena) success, especially in demands for ‘phones, and it 
has been found necessary to provide for the great increase. 
It has purchased a modern metallic switchboard of 400-drop 
capacity, so arranged that it may be increased to 1,000 or 
more. It has also purchased and placed a large number of 
new poles and copper metallic cables to provide the neces- 
sary room and capacity on all main leads from the central 
oflice, When this change has been completed the Wood 
County Telephone exchange will be wholly metallic. This 
exchange, wbich is one of the many throughout the Wis- 
consin Valley on & strictly co-operative plan, is proving & 
great success in every particular. 


St. John's, N. S., wil! follow the example set by Halifax, 
and if permission is granted by the common council will 
this fali lay wires underground in King street, Market 
square and Chipman's Hill. Thedesire of the New Bruns- 
wick Telephone Company is to haveall the cables to the new 
telephone exchange on Chipman's Hill enter from below the 
surface of the ground. If the work is carried out, tubular 
conduits will be lald for the purpose of holding the cables, 
which will run down the poles and enter the conduit. 
The company has applied to the city for permission to 
put the wires underground. 


An additional step in the work of covering Iadiana with a 
lacework of mutual telephone lines was taken last week 
when the Big Springs Co-operative Telephone Company 
filed articles of incorporation and annourced its intention to 
operate in the counties of Boone, Hamilton, Clinton, 
Marion and Montgomery. Thecapital is 8200, and the di- 
vectors are: J. O. Parr, J. W. Reed, W. E. Beatty, E. H. 
Stephenson and A. C. Poppino. 


Calvin M. Seeley, local manager of the Sunset Telephone 
Company, makes the statement that Los Angeles, Cal., can 
now claim the distinction of having moretelephones accord- 
ing to population than any other city of the United States. 
There are now in use in that city 10,342 telephones. 


An increase of 85,320 instruments in the net output of the 
American Telephone & Telegraph' Company for the month 
ended October 20 makes a net increase of 172,021 instru- 
ments for the 10 months of the fiscal year. 


The Eastern Construction Company has completed one 
circuit for the Dauphin County, Pa., Telephone Company. 
It is expected to have 600 telephones in service by Christmas. 


A. S. Churchill is contemplating putting up telephone 
wires between Searcy and Pangburn, Ark. 


Independent People Now United. 


A new telephone sign has been adopted by the inde- 
pendent telephone interests of Michigan, and in the futurea 
uniform insignia will beused by all the independent tele- 
phone companies in that State. The new sign was deter- 
mined upon at a meeting of representatives of the inde- 
pendents at Saginaw, which was attended by Manager C. E. 
Tarte aud Sacretary E. B. Fisher of the Citizens Telephone 
Company of Grand Rapids. There were also representatives 
of the Valley Telephone Company, having headquarters at 
Saginaw, and controlling the independent telephone field in 
the Saginaw Valley of the Union Telephone Company, with 
headquarters at Alma and operating in tne central part of 
the State, and of the People's Telephone Company, now 
building exchanges in Detroit and Jackson. 

The new sign, which is the design of C. E. Tarte, of 
Grand Rapids, bears a solid blue shield on a white back- 


ground. The words Iadependent Telephone“ are above and 


below the shield, which bears the words: Local and Long 
Distance“ in white letters. This insignia will go into use at 
once, 


The Pacific States Telephone & Telegraph Company 
haviug found that its means of communication between 
San Francisco and Oakland, Cal., are inadequate, is busily 
engaged In supplementing the same on a large scale with a 
view to giving its patrons the best possible service. There are 
now 33 circuits in use between both cities, and to these have 
been added anumber of cables between San Francisco and 
Goat Island and 14 more wires between Goat Island and 
Oakland. A cable is also being strung across Goat Island. 
When these cables shall have been added to the complement 
now in force, the management says that it will be able to 
handle in a satisfactory manner all the business of its 
patrons. 


The directors of the Sulckersville, Va., Telephone Com- 
pany have decidei to extend the line from Bluemont to 
Upperville by way of the Trappe.“ and Bloomfield, a 
distance of 12 miles, and put 13 phones on it. This will put 
the line in connection with Warrenton. Many other points 
in Fauquier will be connected. The company will then have 
about 35 miles of wire, and 40 or 50 ‘phones. The central 
office in Leesburg will also ba in touch with all these places, 
and the entire county in audible connection with the out- 
side world. 


That every effort is being put forth by the People's Tele- 
phone Company to insure the citizens of Jackson, Mich., its 
excellent service is demonstrated by the energetic and 
painstaking manner with which its work is being carried on 
in every department. The company has placed ‘phones on 
exhibition made by the Kellogg Switchboard & Supply 
Company of Chicago, and are pronounced by experts as 
superior apparatus. 


Last Saturday the new Cortlandt street telephone ex- 
change of this city was put in service. This exchange is 
equipped with the largest common battery switchboard in 
the world, and is the last of the exchanges in Manbattan to 
be converted from the old system of working to the new. 


The citizens of West Concord, Minn., are putting the 
finishing touches to a first-class telephone system. They 
already have about 50 subscribers, and when they decide 
with which long-distance line they will connect, will un- 
doubtedly have nearly double the number. 


The Pioneer Telephone Company of Cleveland, O., and 
Detroit, Mich., has been in Elmira, N. Y., negotiating for 
the operation of its lines through that point to cities further 
East. The plan of the Western company is to effect a 
traffic arrangement in Elmira. 


The independent telephone people of Hutchinson, Kun.. 
intend to have theirline in working condition by the first of 
December or before. Workmen have been busy putting 
poles in position, and in a short time some wire will be 
stretched. 


A charter of the Citizens’ Telephone Company of Lone 
Oak, Tex., with a capital stock of $11,000, was lately filed. 
The incorporators are W. W. Patillo, W. C. Bellah, W. G. 
Patterson and others. 


A charter has been granted the Richland Telephone Com- 
pany of Grainger County, Tenn. 


The farmers west of Lancaster, Ia., are putting up a 
telephone known as the People's Phone. 


‘The Painesville, O., Telephone Company will lay its wires 
in conduits underground. 


Increased Capital Stock. 


According to the Columbus, O., Dispatch," the Central 
Unicn Telephone Company has notified its stockholders that 
the capital stock has been increased from $3,481,000 to 
$10,000,000. 

The notice in speaking of the company states that on 
October 18, 1901, there were over 90,000 central system 
telephone stations connected up by tbe company's plant, 
and nearly 50,000 orders on hand, as compared with 75,341 
such stations connected up on May 1, 1901. 

It is understood that the additional funds will be used in 
extending the lines of the company, and there is a possibility 
& number of the competing lines will be absorbed. 

Just what effect the securing of this additional capital 
will have on local conditions cannot be ascertained. as but 
little of the new issue has been subscribed for at this time. 
Under the rulings of the board stockholders will have the 
preference in doubling their stock in the company. 

A report from Chariton, Ia., claims that Lucas County is 
better supplied with telephones than perhaps any other 
couaty in that State. There are now 19 telephone lines 
operating in the county and every township in the county 
now has one or more telephones runnitg ip. while 
n arly every farm house is now supplied with a telephone. 
All of the companies save the lowa Telephone Company 
which runs into Chariton are mutual affairs, and all run 
into the Chariton central office, giving the farmers connec- 
tion with almost every county in the State. 


The consolidation of the Pennsylvania Telephone Com- 
pany of Harrisburg with the Central Pennsylvania Tele- 
phone Supply Company, whieh it purchased recently, has 
been effected and two new officers have been appointed. 
Mr. J. E. Wilkinson has been made auditor and Mr. Jobn S. 
Furst, toll agent. Mr. Furst was formerly secretary of the 
Central Company with offices at Williamsport. They wili 
have offices at Harrisburg. The dividend rate has been 
raised from 5 to 6 per cent. 


Work was lately begun on the construction of the tele- 


` phone line to Leboeuf, Pa. This will bea great convenience 


to both Waterford apnd Leboeuf people. The service to 
Waterford, Millvillage, Cambridge Springs, and all country 
subscribers in those neighborhoods, willbe free to Leboeuf 
subscribers, and they will also have the advantage of the 
low rates to long distance points offered by the Union Tele- 
phone Company. 


News from Minneapolis, Minn., affirms that tbe switch- 
board at the south exchangeof the Twin City Telephone 
Company iscompleted. Everything is in readiness for con- 
necting up subscribers. It is ex pected that 600 subscribers 
will shortly be connected. 


It now Jooks as though a telephone line would be built 
through Nippenose Valley, Pa. 


The Holston Telephone Company is extending its lines 
and otherwise improving the property owned by the com- 
pany ia Carter County, Tenn. 


TELEPHONE INCORPORATIONS. 


The Otsego County Telephone Toll Line Company, 
Cooperstown, N. Y. Capital stock, $10,000. Directors: John 
Geer, L. Barker and John A. Losee, Richfield Springs. 


The Manhattan Telephone Company, Manhattan, Ill. 
Capital stock, $2,400. Incorporators: Benjamin J. Basker- 
ville, Dennis Hogan and August Tennyson. 


The Interstate Telephone Company, Spokane, Wash. 
Capital stock, $20,000. Iucorporators: M. A. Phelps of 
Spokane, Joseph Fisher of St. Maries, Idaho, and Fred W. 
Haverland of Toledo, O. 


The Piedmont Telephone Company, Piedmont, W. Va.—to 
construct and operate telephone lines. Capital stock, 
$10,000. Incorporators: J. T. Lanklin, Luke, Md.; J. 8. 
Jamison, Westerpport, Md.; C. D. Webb, Timothy Kenny 
of Piedmont; and E. Boynton, of Barnum, W. Va. 


The Tennessee Telephone & Telegraph Company, Nash- 
ville, Teno.—to build up a telephone company in Nashville 
and extend it over the State. Capital stock, $10,000. In- 
corporators: Sanford Duncan, Geo. I. Waddey, Charles H, . 
Brandon, C. R. Handly and John B. Keeble. 


The Protivin Telephone Company, Protivin, Ia. Capital 
stock, $4,000. Incorporators: Frank J. Fenel, John Fenel, 
Joseph Bouska, Fred Lukes, Frank Kalishek, Albert M. 
John Kesh, Bouska and John A. Dostal. 


The Trans-Texas Telephone Company, Caldwell Te:. 
Capital stock. $10,000. Incorporators: J. D. Giddings, J. S. 
Giddings and Robert S. Leonard. 
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ELECTRICAL NEWS. 


Lighting. 


Albion, Idaho.—This place is soon to have electric 
lights. 

Barron, Wis.—This city has made a contract with 
the Barron Manufacturing Company to purchase its 
water power for electric lighting and waterworks 
purposes, : 

Brockvilie, Ont.—An electric light plant of 200- 
light capacity will be put in at this place. 

East Peoria, Ill.—This place is soon to let the con- 
tract for lighting the village by electricity. 

Hyattsville, Md.—Tke common council held a recent 
meeting, and by previous arrangement the board of 
trade was present, and through its president, N. A. 
Dunning, presented and advocated the passage of an 
ordinance granting Wallace R. McLean, of Washing- 
ton, John R. Toppen, of New York, and Robert W. 
Wells, of this place, a franchise for the operation of 
an electric lighting and power plant here. 

Jasper, Ala.—This place ís negotiating for water- 
works and an electric light system. 

La Crosse, Wis.— Merchants of the business part of 
the city will organize & new private electric lighting 
company to light several blocks. 

Newport News, Va.—An announcement is made 
that the Consumers’ Light, Heat & Ice Company of 
this city will expend $250,000 here in the next few 
months in enlarging its electric light plant and build- 
ing a large ice plant and cold storge warehouse. 

Norwich, Conn.—Incandescent lights are to be in- 
stalled here in the place of the oil lamps used previ- 
ously. 

Onalaska, Wis.— If the plans of several La Crosse 
capitalists materialize a new electric lighting and 
power plant will be in operation in this village within 
a few months. 

Ritzville, Wash.—This place is to have electric 
lights. C. O. Greene has been given a 25-year fran- 
chise, and a first-class plant will be put in at once. 

Skowhegan, Me.—The lighting plant of the Skow- 
hegan Electric Light Company is soon to be greatly 
increased by installing one large new machine to take 
the place of four smaller ones now in service. 

St. Charles. Mo.—J. D. Houseman, manager of the 
St. Louis, 5t. Charles & Western Railway Company, 
has purchased the incandescent electric light plantof 
this city from A. D. Williams, and will operate it in 
connection with the power house of the electric rail- 
wav in this city. 

Suftield, Conn.—The backers of the Suffield Street 
Railway have purchased of the village water company 
itsentire plant and stock, and will hereafter be sole 
owners and managers of the plant, which includes 


both the village water service and the electric light 


service. 

Union, N. Y.—The trustees of this village are think- 
ing about submitting the matter of lighting the town 
with electricity to the voters. 

Wichita Falls, Tex.—The electric light plant here 
has changed hands, E. A. Clousnitzer having sold tke 
same to W. L. Berger of Geneseo, III, for $5,500. 


Street Railways. 


Aberdeen, Wash.—4A secret meeting of the business 
men was recently held and preliminary action taken 
in regard to building an electric railway between this 
city and Hoquiaui a distance of four miles. 

Albany, J. Y.—The Elmira & Waverly Railway 
Company was incorporated recently with a capital of 
$1,200,000, to construct an electric road between 
Elmira and Waverly, Tioga County,a distance of 18 
miles. 

Batavia, N. X. — The Buffalo & Williamsville Electric 

Railway Company was recently granted a franchise by 
Highway Commissioners Torrance, Harris and Uphill 
to build its road through this town. 

Brockville, Unt.—Surveyors have been in this local- 
ity laying out a route for a proposed new electric rail- 
way between Toronto and this place. The new line 
will also extend to Ottawa and Cornwall, and it is pro- 


pcscd that the line will shorten the distance between 
Toronto and Kingston by 35 miles. 

Frankfort, Ind.—The Frankfort & Indianapolis 
Railway Company was organized to construct an 
electric road between this city and Indianapolis The 
otlicers areas follows: President. D. F. Allen: treasu- 
rer, D. A. Coulter; secretary, J. A. Hedgcock. 

Geneva, O.—The Luttle-Goodrich Company is still 
bent on building an electric line between this place 
and Painesville and stock to the amount of $10,000 has 
been subscribed to that end. 

Guthrie, Okla.—The Secretary of the Territory has 
granted a charter to the Lawton & Mount Scott 
Transportation Company of Lawton. The company 
proposes to build an electric 
Mount Scott in the new National Fark, with a branch 
to Fort Sill and one to Sulphur Springs. The capital 
is £50,000. The concern was incorporated by O. A. 
Shuttee and E. F. Mitchell of El Reno and others. 

Huntsville, Ala.—A party of business men will soon 
begin a survey of land for an electric railway line to 
Monte Sano. 

La Crosse, Wis.—From word received from Black 
River Falls the La Crosse, Black River Falls & Neills- 
ville Electric Railroad will be built next summer. 
Jobn S. Owen of Eau Claire, who is the owner of the 
Black River Falls Power Company, is making exten- 
sive improvements in the power and when these have 
been completed the surplus power will be sufficient to 
operate the railroad between this city and Neillsville. 

Marietta, O.—The Washington County Traction 
Company has been organized here with a capital stock 
of $250,000. 

Mishawaka, Ind.—An electric road is proposed from 
here to Michigan City, Ind. The projector is William 
Osgood Orton. 

Mount Holly, N. J.—The power-house of the trolley 
line operated by the Pennsylvania Railroad Company 
between here and Burlington was burned last week. 
The l: ss is estimated at $40,000. 

Norfolk, Va.—There is a project to construct an 
electric road from hereto Elizabeth City, N. C. 

Northport, N. Y.—This place is to be connected by 
trolley with the East Northport station of the Long 
Island Railroad, a distance of two and seven tenths 
miles. l pon therequest of the people here the rail- 
road company has agreed to construct the line. All 
necessary franchises, so far as the town is concerned, 
have been granted, and the plans for the new line are 
now before the State Railroad Commissioners for their 
approval. 

Paulsboro, N. J.—Messrs. Peall and Stretinatter, 
who are developing a suburb of Paulsboro, are work- 
ing out plans for a system of trolleys, running from 
Mullica Hili, Swedesboro, Bridgeport and other places, 
and ceutering at Paulsboro Ferry. 

Phillipsburg, N. J.—The proposed trolley bet ween this 
city and Washington is again being agitated, and the 
latest report is that the general master mechanic of 
the Lehigh Traction Company has publicly stated that 
the road willbe in operation at a not very distant date 
and that a private right of way has been secured. 

Piedmont, W. Va.—The Piedmont & Keyser Elec- 
tric Railway Company has been incorporated to con- 
struct a road from West Virginia Junction, through 
Luke, Md., and to Keyser. The principal otlice will be 
here. Wilson M. Foulk is president, Thomas W. 
Gocke secretary, and John Mackie treasurer. 

Pittsburg, Pa.—An electric street railway is pro- 
jected from this city to Wheeling. 

Plattsburg, N. Y.—The proposed trolley road from 
Lake Champlain via Keeseville and Ausable Forks, to 
Lake Placid, which has been under consideration for 
some time, is now said to bea certainty. 

Readsboro, Vt.—There is some talk of an electric 
road from here through Heartwellville to North 
Adams. 

Salamanca, N. Y.—The Salamanca & Little Valley 
Railroad Company has been incorporated, with a 
capital of $400,000, to construct an electric road, 14 
miles long, connecting this place and Little Vallev. 
The directors are: A. E. Darrow, F. E. Kelly and 


line frcm Lawton to 


T. Champlin of Little Valley; Hudson Ansley, Fred R. 
Adams and Edward Bolard of this place: Thomas 
Lathrop, Clitford Hubbell and John S. Rockwell, of 
Buffalo. 


Manufacturing. 


Cincinnati, O.—The Bullock Electric Manufacturing 
Company will equip an electric railway in Porto Rico, 
and probably in the Plilippines. 

Montreal, Can.— The directors of the Wire & Cable 
Company, Limited, have decided to erect a large fac- 
tory for the construction of electric cable The new 
building will be situated on Lesignan street. 

New York City.—The New York Switchboard & 
Manufacturing Company was lately formed for the 
purpose of manufacturing and selling of electric appa- 
ratus, on a capital of $4,000. Ernest Ohnell, Peter 
Gran and A. P. Anderson, all of this city, are inter- 
ested in the concern. 

Syracuse, N. Y.—Pass & Seymour, manufacturers of 
electrical supplies, are spending several thousand dol- 
lars in improving and enlarging their plant in the 
western end of this city. 


Company Matters. 


Alton, Ill. — The Davis-Jewett Electric Company has 
been dissolved, Mr. Jewett retiring. The firm in 
future will be known as the Davis Brothers' Electric 
Company, Mr. Halph Davis having entered partner- 
ship with his brother. 

Athens, Ga.— Last month a deed was filed in the 
office of the clerk of the superior court conveying the 
property and franchises of the Tallassee Power Com- 
pany to the Athens Electric Railway Company. 

New York City.—The following changes in the oft- 
cers of the Electric Storage Battery Company were 
recently made: Herbert Lloyd, formerly first vice- 
president, was made president, vice George H. Day, 
resigned; George D. Widener. formerly second vice- 
president, was made first vice-president; John R. 
Williams, formerly third vice-president, was made 
second vice president. The officeof third vice-presi- 
dent has been temporarily abolished. 

Sac City, Ia.—The Sac City Electric Company will 
increase its capital stock from $15,000 to £20,000. 


Power and Transmission. 


South Manchester, Conn.—The Riter-Conley Com- 
pany of Pittsburg, Pa., is constructing & penstock to 
divert the falls of the Connecticut River at this place, 
SO as to operate an electric power plant, which will 
drive all the cotton mill machinery of the Manchester 
district. 

Wadesboro, N. C.—The Bluitt Falls Electric Power 
Company, the principal oftice of which is to be in 
Wadesboro, bas been chartered lately. Mr. F. J. Coxe, 
of this place, bas been looking after the incorporation of 
the new enterprise, and said that it has for its principal 
object the harnessing of the Pee Dee Hiver at Bluitt 
Falls in Anson County, so as to develop the vast 
water power there for the generation of an electric 
current. The capital stock of the new company is 
$250,000, and it has far-reaching rights in the construc- 
tion of dams, reservoirs, mills, factories, lines for 
transmitting power to Wadesboro, Rockingham, etc., 
also is empowered to issue bonds. 


Automobiles. 


Chicago, Ill.—Twenty-two automobiles, valued at 
$50,000, sent to this city from Honolulu to be repaired, 
were destroyed in a fire in the building occupied by the 
W ood Motor- V ehicle Company last week. 

Jewett, O.—The motor carriage works will erect a 
manufacturing plant here. 

Pasadena, Cal.—A meeting of prominent men of 
this city have incorporated an automobile and bicycle 
livery stable company, with the intention of starting 
out with one automobile as & public carriage. and to 
increase the number as the trade may demand. The 
capital stock is $25,000. 
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STREET RAILWAY STOCKS. 


NA 
NEW YORK CITY. 
Bleeker Street and Fulton Ferry................ 100 


Broadway and Seventh Avenue................ 100 
Central Cross towũW www cece nnn 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street.. desea: 100 
Dry Dock, East Broadway and Batte ry. . 100 
Eighth Avenue ) ( 100 
Metropolitan Street Railway.................. 100 
Ninth A VONUG i isse eed ce E EORR» En EE 100 
Second Avelu6. uos duc uso SAS D eee Seas 100 
Sixth A e,, tess Gana tc cease 100 
Third AvYenu8....ecessce ods arre ERE em 100 
Twenty-Third Streeũuu . eees 100 
OTHER CITIES. 
Albany United Traction....................0.. 100 
Brooklyn City Railway.................... eens 100 
Brooklyn Rapid Transit...................... . 100 
Baltimore United Railways, com.............. 50 
do. do. do. pref................ 50 
Buffalo RI a/ rr DS xen 100 
Cleveland City Railßwau ses 100 
Cleveland Electric Railway..... .............. 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do.  pref............... 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, new............... 100 
do. do. do. Dêl ouo so esaea 100 
St. Louis United Railways, com................ 100 
do. do. do. Préf oss e ES 100 
United Electric of New Jersey 100 
PHILADELPHIA. | 
American Railway8.................... eere 50 
rr ᷣ³ d 50 
Columbus Railßwayyů nnn 100 
Columbus Railway, pref.................. .... 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paid.......................... 50 
Consolidated Traction of Pittsburg.......... 50 
do do DICE ood oor 8 50 
Dayton Traction 100 
Fairmount Park and Haddington............. 50 
Fairmount Park Transportation............ S. 90 
Frankford & Southwark...................... 50 
Germano gf. 50 
Green & Coates, $15 paidde w. Ls. 50 
Hestonville Mantua & Fairmount............. 50 
do PET! ( ³Ü¹Wwm Evi tenes 50 
Indianapolis Street Rallway.................. 100 
Lehigh Avenue, $30 paid...................... 50 
Newark, N. d... ͥ ⁵³ð VA K ĩ 100 
Philadelphia City, $23.75 paid.................. 50 
Philadelphia & Gray’s Ferry, $25 paid......... 50 
Philadelphia Traction ................... eee 50 
Railways Company General ................... 5 
Reading Traction. 50 
Ridge A venue, 828 paid d . 50 
e ra uretran E Ea PER us 100 
Scranton and Carbondale.................. 100 
Second & Third. ues ce So hers tea See RS 50 
Scranton Rallwã vv. 50 
Thirteenth & Fifteent nn. 50 
Trenton Street Rail Way. 50 
Union $30 5-6 paid................. eee 50 
Union Traction, $17.50 paid . 90 
United Power and Transportation, $29 paid . 25 
United Traction of Pittsburg................. 50 
do do FPPfff!f!f!‚««% 3A 8 50 
United Traction of Reading, Pa.............. 50 
West Philadelphia 90 
Wilmington and West Chester Traction...... 50 
BOSTON. 
Boston Elevated, full paid..................... 100 
West End Street, COM eda opere 8 50 
do. do. do. PPTf!f!ͤĩ§rv ] ·˙*˙² L 50 
CHICAGO. 
e tess 100 
Lake Street "elevated 27 ĩ ðͤ ee ars Kp 100 
North ChlCAEg0O: gs Rede —.. 100 
Union Traction, cou... .... 100 


do. do. pref...... 


ME. Par 
value. 


ELECTRICITY. 


Last Sale. 
Bid. Asked. 
35 31 
246 250 
255 260 
208 220 
115 185 
120 125 
400 410 
155 1554 
196 205 
212 2)5 
175 215 
1172 1174 
408 415 
105 106 
240 242 
63 631 
15% 154 
91 92 
110 111 
114 115 
85 851 
46 48 
194 207 
29 31 
104 107 
231 25 
109 110 
30 34 
85 86 
25i 26 
19i 801 
174 20 
402 41 
3594 360 
46 48 
100 103 
65 01 
155 1554 
23% 234 
02 624 
156 1561 
11 714 
2 221 
466 4667 
1474 148 
151 1514 
48 484 
2 13 
41 474 
42 424 
205 2051 
101 101} 
9.58 96 
24 21 
324 2 
3064 310 
25 254 
203 27 
3051 306 
24 244 
310 3104 
240 245 
27t 28 
40 404 
14 . 141 
50 504 
252 2524 
49 464 
1784 179 
94 944 
113 1131 
2001 201 
13 133 
190 200 
153 16 
58 60 


STREET RAILWAY STOCKS. 


Southern New England Telephone Company.. 100 
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LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices - Monday. November 4, 1901. 


AME. Par Last Sale. 
PITTSBURG. | Value. Bid. Asked. 
. Citizens’ Traction Company.................... 50 13 74 
Consolidated ARA Vion Company, com.......... 50 234 23ł 
do. do. pref. ovis 5 64 641 
Federal Street and Pleasant "Valley Railroad.. 25 e 51 
Pittsburg and Birmingham Traction Co....... 50 474 49 
United Traction Company, pref............... 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. | Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, com...................eee 100 19 21 
do CCC 100 45 50 
Electric Lead Reduction...................... 100 2 2i 
Edison Ore Milling Co......................- 10 8 11 
Electric Vehicle, cou 100 1} 2 
do do DIe[. usd cewvtbsuwvlee van us 100 4 5 
General Carriage......... 0... 0... cece eee e eee 100 $ 1 
General Electric ccc ecw cece ee ees 100 2081 2081 
BOSTON 
Boston Electric I e 100 i id 
Edison Electric Illuminating.................... 100 250 251 
General Electriccooeoer·o nk 100 2084 2584 
Massachusetts Electric Companies, com....... 100 31 37t 
pret, 62422 100 94 941 
Westinghouse Electric & Mfg., com........... 50 704 114 
do do do pref 50 77 78 
CHICAGO. 
Chicago Edison..... f tst idle ras 100 161 1611 
National Carbon, com..................... eee. 100 204 21 
do do pre 100 8⁴ 8⁵ 
PHILADELPHIA. 
Electric Company of America................. 50 64 6% 
lee cre PIDE Battery, com................. 100 68 69 
ef 100 8⁵ 86 
General Electric Automobile.................. 50 i i 
National Fleettlle‚ ERIS 10 11 114 
r Pee Vebicle, com........... 50 1 17 
do pref... 50 1 11 
Philadelphia Electric trust ctfs. $5 paid. errs 25 5 5i 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence.. 50 93 94 
London (Can.) Electric Company..... . 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1413 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 158 1581 
Erie Telegra AE & 'Telephone Company........ 100 21 22 
New England Telephone Company............ 1321 1321 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 105 ' 110 
Commercial Cable Company................... 100 180 185 
Franklin Telegraph Company................. 100 45 54 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 . 108 109 
International Ocean Telegraph Company.... 100 116 118 
Mexican Telephone Company................ 100 2 2i 
New York & New Jersey Telephone Company 100 168 170 
Pacific & Atlantic Telegraph................ 25 18 85 
Postal Telegraph Cable Company............. 100 
Soutbern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 En 
Western Union Telegraph Company.......... 904 903 
MISCELLA N EOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 113 116 
Cumberland Telephone & Telegraph Co...... 00 1331 1334 
Chesapeake & Potomac Telephone Company.. 100 60 6a 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company. .. 15 76 
Hudson River Telephone Compan e 100 105 110 
Northwestern Telephone Company, guar...... 50 124 126 
Providence (R. I.) Telephone Company........ 5 97 98 
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ELECTRICITY [Von XXL, Mo. 18. 


ELECTRICAL SECURITIES. 


Closing Prices, Monday, Nov. 4. 


INDUSTRIAL AND MISCELLANEOUS ee 
Last Sale. 
Bid Asked. 


Value. 
Electro-Pneumatic Transit.................... 10 
Eddy Electric Manufacturing Company....... 25 
Storey General Electric ne- 10 
Consolidated Car Heating. m . 100 
Standard Underground Cable.................. 100 
Pratt and Whitney, preꝶꝶ ff 100 

STREET RAILWAY BONDS. 
ALBANY. Last Sale. 

Albany Railway Company, cons. mtg. 5s. . lli4 
do. do. do. gen. mtg. 58. 1164 
Watervliet Turnpike & RR., ist mtg. 68...... 125 
do. do. do. 2d. mtg. 68...... 124 


Troy City Railway Company, Ist 53 . 1164 
BROOKLYN 


Bkn. Heights, Ist mtggnggnnnnn eee ee 1084 
B., Q. C. & Sub., IStIdlg i117 
do. lst COn-mntg ggg Rn 101 

Jamaica & Bkn Ist mtg.......................... 105 

Sea Beach 1st mtg.......... F EN de fate AME 86 

Bkn. Un. El. lst mtg....................eeeees 101 

Nassau Electric, cn mtg..................... es. 98 

do. Ist mtg...... m KP UMEN 114 

Atlantic Avenue 1st mtg... jewiauwguwes eee UB 

do. do. gen mtg... PE E LEO 
NEW YORK 

Bleecker St & Fult/n Fer'y RR, Ist mtg 7s..... (84 

Cent P'k, N. & E R. RR. lst cons mtg 4s...... 101 

Central Crosstown RR, Ist mtg 63............. 125 

Coney Island & Brovkiyn RR, Ist mtg 5s...... 101 

D Duck, E Bd'y & Baty R gen MUE 53. 117 

do. do. do. RR scrip 5 per cent. 102 
Eighth Av RR Co, cert indebt 6 per cent...... 208 
42d St, Man & St Nicholas Av Ist mtg 6s...... 116 

do. do. 2d mig inc 6s... 89 

Lex Ave & Pav Ferry RR, lst mtg g 5s.. 2 

Metropolitan St Ry Co g mtg Cl tr g 55........ 120 

Second Ave Ry gen cons mtg 33) . 120 

do. /. ĩðVç ĩð⁊i 1084 

Steinway Ry (L. I.) lst mtg g 6s,............... 116 

South Ferry RR Co Ist Mtg s ...  ll0£ 

Third Ave RR Ist mtggós..................e* re 

Twenty-third Street Ry Ist mtg 66666 ..Q. .. 

do. deb 5s....... 5 106 

Union (Huckleberry) Ry Ist mtg 5s 113 

BROOKLYN. 

Kings Co Elec L & P...... CCC 200 
do. fr hasten geeks 110 
do. do. pur tg a. 2b 

Edison consol mtg...............- "CE 994 

PHILADELPHIA. 
Baltimore Traction 1st 58 coup 1929......... 3 
do do col gold 58 1900. 100 
Buffalo Railway con s reg coup 19344. 118 


Citizens of Ind Ist con gold 5s reg coup 1933.. 110 
Columbus St Railway Ist con gold 5scoup 1932. 100 


Continental Passenger 1st 6s coup 1909........ oe 
Consolidated Traction of N. J. Ist gold 5s 1933. 1092 
Crosstown (Col. O.) Ist gold 5s coup 1933...... 1004 
Dayton (O.) Traction 1st gold 5s reg 1916 95 
Duquesne Traction 1st 5s reg coup 1930........ 117 
Electric- People's 4s trust ctfs reg 1945.. we 96 
Fairmount Park Transp 1st gold 08 reg C 1912 "py 
do do 2d gold 5s reg coup 1912. .... 
Germantown Passenger Ist 5s reg 1904... 
Hestonville 2d 6s coup 190 102 
do do con gold 5s reg coup 1924.. 120 


Holmesburg, Tacony & Frank, Ist g 5s rc 1925. 100 
Indianapolis St Railway gold 4s reg coup 1933.. 83 


New York & Queens County 58 1946.......... HM 
People's Pass stock trust certificates reg 1943.. 1054 
Philadelphia Traction col tr 4s coup 1917...... 106 
Rapid Railway Ist g 5s reg coup 1915.......... 105 
Reading Traction Ist 68reg coup 193889 128 
Reading & Womelsdorf Ist 5s coup 1925........ MNT 
Rochester Railway con 5s reg coup 1930........ 110 
Scranton & Carbondale Ist 6s reg coup 1923.... 100 


Scranton Railway Ist con 5s reg coup 1932.... 105 
Scranton Traction Ist 6s reg coup 1930.......... 117 


United Railways (Balto.) tr ctfs. 45 reg 1940. . 96 
United Trac (Pitts.) gen mort 5s reg coup 1907. 1154 
United Traction (Reading) 5s coup 1926........ 103 
West Philadelphia mort 68 reg 1906............ 111 
West Philadelphia 2d mort 58 coup 1926.......... 118 


Ik 
8 
12 
218 
90 


14 
81 
13 
37 
220 
95 


Int. Paid. 
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NOTES FOR INVESTORS. 


1 quotations for copper are: Electrolytic, 163;@165¢c. ; Lake, 1634(g7c. ; 
g. 16125 164. 
1 capitalists have bought the El Paso, Tex., Traction Company for 
£621,000. 
Tke State Board of Equalization of Illinois has decided to tax the capital stock 
of all corporations. 


The regular quarterly dividend of 11; per cent. on the stock of the West Chi- 
cago Street Kailway Company will be paid November 15. 


Som. e Boston people who pay a great deal of attention to the copper situation 
incline to the belief that it is only a question of time until the price of the metal 
is radically cut. 

The electric railroad on the Eads Bridge across the Mississippi River at St. 
Louis has been sold to a syndicate representing interests in New York, Chicago, 
St. Louis and East St. Louis. 

It is said that the manavement of tha Chicago, Burlington & Quincy Railroad 
Company, has decided to equip a portion of the company’s suburban lines with 
the third-rail electric system. 


The Atlantic Telephone Company of New York City has asked the Supreme 
Court to compel the Commissioner of Lighting to givea permit to string wires 
through the Rapid Transit tunnel. 


An official of the New England Electric Vehicle Company says: There is no 
foundation for the report that the Armstrong Transfer Company is to take over 
tlie business of the New England Electric Vehicle Company.” 


Nearly 420,000 of the total of 570,000 shares of the Pittsburg Consolidated 
Traction Company were deposited Saturday under the terms of exchange offered 
by the Philadelphia Company, insuring the success of the project. 


Twenty-five of the copper stocks showed in October an average decline from 
the highest of the year of $35, meaning a shrinkage of all of $150,000,000 in mar- 
ket value. To this total Amalgamated's decline from 150 to 8314 contributed on 
its 1,550,000 shares a loss of $72,850,000. 


The American District Telegraph Company, with a capital of $1,000,000, filed 
articles of incorporation with the New Jersey Secretary of State Saturday. The 
incorporators of record are Herbert D. Bennett and Gansey N. Johnson, of Colum- 
bus, O., aud Keneth McLaen, of Jersey City. 


It was officially annourced Saturday that the Pittsburg and Lake Erie Rail- 
road Company will begin at once the equipment of the entire system with auto- 
matic electric block signals. The Union Switch & Signal Company of Pittsburg 
bas been awarded a contract for part of the work. 

There is still the same steady tone to note in the market for copper, and prices 
are tirmly maintained with cash Lake quoting 17, and Electrolytic 163g to 163% 
There is no sign that there will be any change in market prices inthe near future 
and holders refuse business below established rates. There is at present no un- 
usual demand to report, 


The Rochester and Eastern Railway Company has received authority from 
the New York Railroad Commissioners to operate its lines from Geneva to Canan- 
daigua nad Rochester by the overhead electric trolley system. The Canastota 
and Morrisville electric road has been granted authority to construct its lines 
from Canastota to Morrisville. 


In Western Florida Ohio parties have secured a franchise to build an electric 
railroad, which, with branches, will be 100 miles in length, reaching the towns of 
Tampa, St. Petersburg and Plant City; the scheme includes a street railroad 20 
miles long in Tampa. John P. Martin, of Xenia, O., who is engaged in building 
an electric railroad in the latter State, is promoting the Florida enterprise. 

lt is reported that the New York Central is asking for estimates on the cost 
of equipping the Putnam division with electricity. If the new system of the Man- 
hattan should be adopted, then a through service from the Battery to Yonkers 
might be established, President Newman is quoted on the subject as follows: 
“That is a matter which has been under consideration for some time, and it will 
probably be carried out if the change in motive power on the Manhattan lines 
proves successful. 


The Electrograph Company of America wasincorporated at Wilmington, Del., 
on Saturday last. The capital is $1,000,000 and the company will manufacture and 
sell appliances and instruments for the transmission by electricity of fac similes 
of writings, pictures, drawings, maps, and other designs. Its main office will be 
at Cleveland. The company organized on Saturday, electing these directors: 
W. E. Bemis, New York; E. H. Bourne, Cleveland; John F. Taylor, Chicago; F. B. 
Squire, Cleveland; Charles R. Huntley, Buffalo; Frank Martin, New York; Ad- 
dison C. Thomas, Chicago; H. R. Palmer, Cleveland; C. M. Palmer, New York; 
W. H. K. Rose, Cleveland; Irving W. Durfree, Detroit. 

A mortgage for $6,000,000 given by the Consolidated Telephone Company of 
Pennsylvania to the Equitable Trust Company, trustee, of Philadelphia, has been 
filed in the office of tbe Recorder of Deeds of Northampton County, Pa. The Consoli- 
dated Telephone Company, which was formerly the Schuylkill Valley Telephone 
& Telegraph Company of Reading, has consolidated the following corporations 
and lines: Lackawanna Telephone Company of Scranton; People’s Telephone 
Company of Wilkes-Barre; Anthracite Telephone Company of Hazleton; Daniels- 
ville Telephone Company of Danielsville: Slate Belt Telephone Company of Slat- 
ington; Lehigh Telephone Company of Allentown, and the Interstate Telephone 
& English Company, operating lines in Lackawanna, Luzerne, Carbon, Lehigh, 
Northampton, Montgomery, Berks and other counties in Pennsylvania, 
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EDITORIAL NOTES. 


Elsewhere in this issue 
will be found the first 
article of a series on 
* Principles of Dynamo 
Construction." These 
articles will be devoid of intricate mathematics, 
at least so far as the proper treatment of the 
subject will permit. The series was written 
with the object in view of helping the practical 
worker as well as serving as a guide to young 
electrical engineers, who have decided to make 
designing and the construction of electrical 
machinery their life work. 

Judging from the number of complimentary 
letters we have received from practical men 
in all parts of the country referring to ELEC- 
TRICITY'S Educational Series, which ran in 
this paper some months ago, we feel convinced 
that there is a demand for a series such as we 
are now starting to run, and that it will meet 
with the approval of the majority of our 
readers. 


The Principles 
of Dynamo 
Construction. 


x 3 «4 
The movement that was 


Steps Taken Started a couple of weeks 
Looking to the ago in Philadelphia look- 
Organization ing to the organization of 
of an a national electrochemi- 
Electrochemical cal soclety, and to which 
Society. we referred in a short 


paragraph in our issue of 
November 6, would seem an excellent one. 

Those present at the meeting in Philadel- 
phia included representatives from New York 
City, from the Cornell, Lehigh, and Jobns 
Hopkins Universities, from the American 
Chemical Society, the American Institute of 
Electrical Engineers, the Franklin Institute, 
etc. 

Prof. J. W. Richards, vice-president of the 
American Chemical Society, acted as chair- 
man, and Carl Hering, past president of the 
American Institute of Electrical Engineers, 
as secretary. All those present were heartily 
in favor of the measure, the only doubt ex- 
pressed was whether a sufficient number of 
members could be obtained to make sucha 
society asuccess. A committee was appointed 
with Dr. Chas. A. Doremus, of the College of 
the City of New York, as chairman, to canvass 
for members, andif seventy-five or over pledge 
themselves to join, the society will be formed. 
In that case, certain committees which were 


appointed will arrange for holding a formal 
meeting, at which the society will be 
founded, and papers read and discussed. Any 
one desiring to become a member is asked to 
communicate with Dr. Doremus at the above 
address. 

It was furthermore decided to be the expres- 
sion of those present that the name of the 
organization should be the American Electro- 
chemical] Society, that the dues should not 
exceed $5 per year, and that at first only a few. 
meetings of a few days each should be held per 
year, and that they be held in different cities, 
as the society is to be a national one. 

The fact that papers on the subject of elec- 
trochemistry are now scattered over a half 
dozen or more existing national societies, was 
thought to be in itself a very good reason for 
bringing them altogether into one, where they 
could then be properly discussed, which is not 
now the case. Attention was also called to the 
fact that the annual electrochemical products 
of this country already amounted to nearly 
$100,000,000, which is far greater than all the 
other countries combined. Germany, which 
comes next, with $14,000,000 has a flourishing 
electrochemical society with about 40 members 
in the United States. 'The bringing together 
of those engaged in the scientific and in the 
industrial phases of electrochemistry was 
thought to be of great value. 


4 & & 
In many of the rgs 
An Earnest cities before the recent 
Plea for elections tbere was con- 
Street Railways. siderable agitation for 
larger taxation for street 
railways, many experts“ in municipal govern- 
ment considering the theme a delightful one 
to barp on for political success. In view of this 
it is interesting to read in the November 
“Forum” an article that is a good argument 
for the railway companies. The writer is ex- 
tremely opposed to special taxation, and takes 
the ground that rather than special taxation, 
street railways should be exempted from all 
taxation. The claim is tbat street railway 
franchises are granted toa few on the theory 
that those operating under them perform a 
service to the many, and while they should be 
hedged about with such safeguards as a sound 
policy suggests for the benefit of the people 
from whom the franchises are derived, no 
taxes should be imposed beyond those which 
all property owners must bear, with enough in 
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addition to compensate the city for the in- 
creased wear and tear of the streets. 

The rates of fare, it is urged, should be fixed 
at the owest limits consistent with a fair 
return on the actual capital invested. There 
should be harmony of action a Lketween the 
people granting the fraachise and the people 
exercising it. To bring about the proper re- 
lations between them some legislation is 
necessary, and a great deal must be done in 
the way of educating public opinion. The 
mutual advantage should be recognized and 
appreciated on both sides. :the writer indi- 
cates, the advantages to be derived from a 
complete system of street railways, extending 
in all directions through the suburbs of a large 
city and giving low rates of fare, are manifold. 
The benefit to the city itself by the opening up 
of large tracts of unimproved land, with the sub- 
sequent enhancement in taxable value, will be 
plainly shown in the tax-roll; and this of itself 
is considered ample compensation for the grant 
of the right to lay rails in thestreets. 'The 
point is made that the improvement in the 
Social conditions of the city through the dis- 
tribution of the population over larger areas, 
and the consequent diminution of the evils of 
overcrowding in the tenement house districts. 
are not easy to estimate in terms of dollars and 
cents; but they result in a very solid advantage 
to the health and morals of the community. 
Any improvement in this direction tends to 
reduce the expenditure of the city for sanitary, 
charitable, and police purposes, and this reduc- 
tion in outgo is also a form of compensation. 

Summed up it is the judgment of the writer 
that if municipalities and municipal reform- 
ers will treat the street railwaysas institutions 
to be fostered, exempt them from all unneces- 
sary burdens, insist on low rates of fare, and 
allow those investing thelr moneya fair return 
on the money actually invested, all the par- 
ticipants in the enterprise will benetit far 
more than will be the case when efforts are 
continually made to hamper their develop- 
ment by the imposition of extra burdens, 
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The party consisting of 
August Belmont and several 
engineers tliat went to Eu- 
rope a short time ago to in- 
spect the underground roads 
abroad with a view to being 
in a position to give the citizens of this city 
the most up-to-date system of underground 
rapid transit, returned last week on the 
steamer Oceanic. 

The members of the party were rather re- 
ticent regarding the information gathered, 
but Mr. Belmont spoke as follows: 

“We made a full inspection of the under- 
ground systems in London and were accorded 
every possible facility and courtesy. We found 
a great deal which was both useful and valu- 
able and very interesting. Neither the re- 
quirements nor the character of the construc- 
tion and equipment are parallel to ours, 80 
that no direct comparison could possibly be 
made. Nevertheless there was much that was 
useful to each one of our party in his special 
department. We have made an arrangement 
for a full interchange of detail of operation, 
construction and experiments, and an active 
correspondence will be immediately inaugu- 
rated between ourselves and the London com- 
panies and maintained for the purpose of 
mutual benefit. 


Return of the 
Rapid Transit 
Inspection 
Committee. 
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“From London we visited Paris and made 
a thorough inspection there, in like manner 
receiving the most courteous attention, and 
were afforded the fullest possible information. 
We have also arranged a mutual interchange 
of ideas and results with the Paris Under- 
ground. The Parissystem is, insome respects, 
somewhat parallel to the requirements of 
what our local service will be, and we found 
mucb that will be useful, as we did in Lon- 
don. 

“I do not think it would be courteous for 
us, after our reception and treatment abroad, 
to make comparisons. I will say, however, 
that the people in New York may expect the 
best underground road in existence, so far as 
we can at present judge.” 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

Tne electric broad gauge railroad experi- 
ments between Berlin and Zossen have re- 
sulted in the train attaining a speed of 93 


miles an hour. 
— 2 —— 


A CABLE dispatch says an American firm 
has received a franchise to construct an elec- 
tric street line in St. Petersburg, Russia, 
which involves building an enormous bridge 
over the river Neva. The whole cost of the 
enterprise is estimated at $50,000,000, and has 
received the sanction of the Minister of 


Finance of Russia. 
— 2 —— 


Tne Minister of Commerce of France is 
arranging to estabiisb a technical school in the 
United States where French students may 
study American methods of production. For- 
merly students were sent from France to 


England and Germany. 
— K—— 


IIENRY HART, for many years president of 
the Third Avenue Railroad of New York, died 


last week. Ile left a fortune of $5,000,000. 
— 22 — 


W. E. BAKER, the electrical engineer who 
has charge of the electrical equipment of the 
Manhattan Elevated Railroad, in tbis city, 
said last week that in less than two montlis 
the stations and station platforms of the 
Second A venue branch of the road will be illu- 
minated by electricity. Eachstation will have 
fifty lights of 12 candle power each, and the 
lights will be kept burning from sundown un- 


til dawn. 
— 222 — 


MARTIN C. Burt, inventor of the Burt dy- 
namo and president of a Chicago electric 
light, fuel and power company, has recently 
been in Washiagton, D. C., for the purpose of 
making researches in connection with his in- 
vention. IIe also expects to apply for patents 
for several improvements to the Lurt dyna- 


mo, now in course of construction: 
— — 2 ——— — 


CARRIAGES lighted with electricity promise 
to be used in the near future. The lights will 
illuminate the interior of the vehicles, in addi- 
tion to the ordinary carriage lights at either 
side of the coachman’s box. Three small bat- 
teries are placed under the coachman's seat. 
At the side of the box is a small switchboard 
by which the coachman can illuminate the in- 
terior of the carriage at will. In the center 
of the top of the vehicle is a small electric bulb 
which casts a light of one candle power. The 
presence of the wires which connect the 
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switchboard and the bulb is hidden by the 
black enamel. The purpose of the innovation 
is to furnish light when the occupants of a car- 
riage are entering or leaving, and it promises 
to be a much appreciated improvement. 

— — — 

SOME TIME ago an American obtained the 
right to place an electric plant in India. The 
waters of a fall were utilized at Cauvery Falls 
and the electric power was carried to the 
mines of Mysore, 98 miles distant. Since 
then English enterprise has been aroused to 
place other plants in other parts of that 


country. 
— 2 — 


THE annual banquet of the members of the 
testing department of the General Electric 
Company of Scheneetady was held at the Stan- 
ix in Albany on Saturday evening last. About 
200 members were present, including among 
them men from England, Russia, Germany, 
Japan, France, Brazil, Canada, Italy, Austria, 
Ireland, Australia, United States of Colombia 
and Mexico. In addition to these about two- 
thirds of the States in the Union were repre- 
sented, General Manager E. E. Emmons of 
the General Electric Company, and Foreman 
E. B. Raymond gave a brief history of the com- 
pany since its establisliment at Schenectady. 
Other addresses were made by C. P. Steinmetz, 
J. C. Schermerhorn. G. W. Redfield and 


F. Jones. 
d — s 


THE Zürich section of the German Electro- 
chemical Society recently discussed an instruc- 
tive paper by a Mr. Schmidt, in which the au- 
thor pointed out the advantages gained from 
the use of electrical power for making water gas 
In the present method usually adopted in Swit- 
zerland, according to the London Electrical 
Engineer," water steam is conducted over 
glowing coal, with the result that CO and 
hydrogen are formed. Much heat is, however, 
absorbed in the process, as in the combustion 
of C to CO only about half tbe number of 
calories which are required for the decomposi- 
tíon of the water are set free. It, therefore, 


` requires that the furnace shall be supplied 


from time to time with fresh heat, which isa 
costly operation. If 42 cubic meters of water 
gas be produced from 12 kg. of pure carbon— 
about 13.5 kg. of coke—there are missing 
28,970 calories, for which about 8.8 more kilo- 
grams of coke are required. If, instead of the 
latter, electric heating be used—an efficiency 
of 80 per cent. being assumed—about 42.5 
kilowatt-hours are required. Assuming the 
price of coke to be one cent per kilogram 
the process of electric heating is economical, 
if the electric power cost not more than 0.21 
cent per kilowatt-hour. The author considers 
tbat electric power can be furnished at this 
price at many places in Switzerland, especially 
at certain hours of small load. Although 
Switzerland must import all its coal, the 
country is rich in water power. 

— dib-8- dii r— 

THOMAS A. EDISON pays almost daily visits 
to the factory at Glen Ridge, N. J., whichis 
being converted intoa manufactory for his new 
storage batteries. Within a short time the 
factory will be ready for use, and soon there- 
after the new battery will be placed upon the 
market. The famous inventor says it has 
reached a state where there can be absolutely 
no chance of its being anything but what he 
expects it to be. In discussing the battery be 
said: “It is an assured success and meets my 
greatest expectations. I now have something 
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which will greatly simplify the operation of 
the horseless carriage You can run 60 or 70 
miles at a rate of 20 miles an hour in an elec- 
tric vehicle fitted with the storage battery. 
It will be so simple that women and children 
can operate it. There will be no bad smells, 
noexplosions, no complicated machinery ren- 
dering a visit to a repair shop a matter of 
every day or two. Automobiles will be the 
great vebicle of the future. They will event- 
ually be so cheap that persons of moderate 
means can afford them and find the invest- 
ment more satisfactory than that of a horse 
and carriage. I think the price of automo- 
biles will be $500 one of these days, and that 
not so very long away. Their great weight 
now isa drawback. My storage batteries will 
be a step forward, and will be followed rapidly 
by others.” 


——  —£-9-4»—— — 


. PLANS are about completed in the Brooklyn, 
N. Y., Navy Yard for proposed Dry Dock No. 
4. As soon as they are finished they will be 
forwarded to Washington, D. C., for approval. 
The dock is to have a pumping plant situated 
in the bottom of the caisson operated by elec- 
tricity. Nosuch pump has been used before 
in this country. The electrical power station 
is to be situated some distance from the dock. 
Pumping plants of this cbaracter are common- 
ly used in connection with dry docks in Europe. 
It 18 contended by officials at tbe yard that 

the Government will be saved $70,000 by its use. 

— K — 

MONTGOMERY H. JOHNSON, a Utica, N. X., 
electrician, has secured a patent on a switch- 
board and fuse box perfected by him. The in- 
vention relates to a device for distributing 
electrical energy from large conductors to 
Smaller ones and properly protecting and main- 
taining the mechanism employed for this pur- 
pose. The device, it is claimed, comprises 
means for doing this and is so arranged as to 
be easily installed underall the varying con- 
ditions required in such distribution, and is 
absolutely safe as well as convenient to the 
operator in replacing and readjusting fuses 
and opening and closing connections there- 
witb. 

— e — — — z 

NEws received from Indianapolis, Ind., 
states that the New Telephone Company in that 
city bas determined to open a school of elocu- 
tion for the benefit of both the ‘‘ hello girls“ 
and the public. It is believed that many of the 
mistakes which occur in the exchange and 
much of the inconvenience caused to patrons 
are the direct result of the want of clear enun- 
ciation on tbe part of the operators. One of 
the best elocutionists in the city has been em- 
ployed, and will give regular lessons in voice 
culture. The school will be opened in the 
company’s building, and every employe who is 
any way connected with the telephone service 
as an operator will be required to devote a cer- 
tain number of office hours each day to im- 
provement of her voice. 

— 2 — 


Tar Japanese Government has adopted a 
new plan to provide capital for the extension 
of the railroads and telegraphs, which are now 
ylelding a profit of 7 per cent. It purposes 
selling immediately 16,000,000 yen in bonds to 
the postal savings banks, appropriating the 
surplus revenue for tlie railroads and tele- 
graphs and providing for gradualsales of bonds 
in the domestic market. Foreign money will 
not be sought, except on favorable terms, as 


the steady influx of gold resulting from pros- 
perous trade, and a fine harvest also, renders 
easy domestic financial operations. 
————P- —— —— 
THE wave motion of the sea is utilized to 
run an electric-lighted buoy at the mouth of 


the river Elbe in the North Sea. The least 


motion of the water is sufficient to generate 
the electric current, which when not 
needed passes to storage batteries. The suc- 
cess in this case and in the generating elec- 
tricity by means of floats off the shore of Los 
Angeles, Cal., is encouragipg to the belief tbat 
the power of the waves will later be made 
valuable to coast towns. 
— — —— — 
Sad Accidental Death of James W. Godfrey. 


James W. Godfrey, manager of the Habir- 
Shaw Insulated Wire Company, 15 Cortlandt 
Street, was thrown from his buggy last Satur- 


day night at St. Nicholas place and 15ith 


Street, and died from his injuries in the J. 
Hood Wright Hospital two hours later. Mr. 
George Morgan, a broker, who was with him, 
was also thrown out, but his injuries are 
slight. Mr. Godfrey bad been driving on the 
Speedway all the evening accompanied by Mr. 
Morgan. At6o’clock the two men drove to 
the Riders and Drivers’ Club at the upper end 
of the Speedway and had supper. They were 
returning home when the accident occurred. 


s 
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JAMES W. GODFREY. 


At St. Nicholas place Mr. Godfrey turned 
his horse into the side street to leave the 
Speedway. St. Nicholas place is dark there, 
narrow and shaded with trees. Suddenly the 
horse shied and began to rear. Mr. Godfrey 
could not control the animal, which plunged 
to one side toward a pile of brick and dirt. 
The runabout was overturned and Mr. God- 
frey fell beneath it. His head struck a brick 
and he became unconscious. The horse started 
forward, dragging the unconscious man. When 
the level ground was reached the vehicle 
passed over Mr. Godfrey and left him lying in 
the road. | 

Mr. Morgan. who .had received only a few 
scratches, ran to the assistance of his friend 
and found that he was still alive. He sum- 
moned an ambulance, and the surgeon found 
that Mr. Godfrey’s skull was fractured. 

Mr. Godfrey lived at No. 1893 Seventh 
avenue. He left a widow and two daughters— 
Miss Pearl Godfrey and Mrs. A. Archibald, 

Amoag electricians—the country over— 
„Jim“ Godfrey, as his army of friends called 
him, was extremely popular. He seldom missed 
an Electric Light Association Convention, was 
always chock-full of good-fellowship and would 
turn many acorner to plan a practical joke— 
as the newspaper men all know. Noone will 
miss Mr. Godfrey’s good qualities more than 
Dr. Habirshaw, whose great grief will be sin- 
cerely shared by the electrical fraternity. 


PRINCIPLES OF DYNAMO CONSTRUC- 
TION.—I. 


(Written for ELECTRICITY.) 


In the following a few introductory prin- 
ciples are set forth, each and all of which are 
essential to the design and construction of dy- 
namos and motors. 

A dynamo is a generator of electricity, not 
in the sense that from the machine itself can 
be produced electric phenomena, but by ap- 
plying mechanical power to such a device a 
transformation is effected of such. power into 
electricity. Were the dynamo a perfect ma-. 
chine in which no losses occurred of any de- 
scription, we would obtain a quantity of elec- 
trical energy exactly equal to the power or 
kinetic energy applied. But when such a 
transformation takes place losses are inevi- 
table. Constant subtractions from the original 
source of power occur all along its path. 

These differences do not represent cases of 
the entire annihilation of energy; they in 
themselves are simply streaming and non-uni- 
form distribution of the magnetic force ac- 
cording to the shape of the magnetized ma- 
terial. 

A line of force, by its definition, can rep- 
resent a certain quantity of mechanical en- 
ergy. 

A uniform magnetic field, that is to say, a 
field each square centimeter of which possesses 
the same number of lines of foree, will exert a 
uniform pull at every point. 

In the design of electrical machinery a field 
of the above description is, in a majority of 
cases, absolutely necessary. 

The shape of the iron has everything to do 
with a field, as regards its uniformity or dis- 
tortion. 

A distorted field generally causes excessive 
leakage, which, from the standpoint of econ- 
omic design, is wasteful and injurious. 

The dynamo has for its primary object the 
production of electromotive force. 

Electromotive force can only be generated 
by a variation of the lines of force with re- 
spect to a conductor. 

Either a conductor is moved so as to cut, 
thread or inclose lines of force; or the lines of 
force are changed in position so as to cut the 
conductor. 

In either case lines of force change their 
position with respect to the conductor—or the 
converse, 

Under these conditions EMF. is always gen- 
erated. 

EMF. depends upon an additional factor for 
its production. The conductor may be at rest, 
while the lines of force may be varying simply 
because the current is changing. The EMF. in 
a transformer is generated in the secondary 
coil because the varying alternating current 
in the primary is causing a corresponding 
change magnetically in the core of the second- 
ary and hence producing EMF. 

LINES OF FORCE, 

Every line of magnetic force is a closed loop. 
A definite relationship exists between the 
current flowing in a coil of wire and the num- 
ber of lines of force it is capable of producing. 

Whenever a conducting circuit is linked by 
lines of force, an electromotive force is de- 
veloped in strict proportion to the number of 
lines of force it incloses. 

The magnetic effect in acoil of wire acts 
along certain lines, axes, or paths, thus pro- 
ducing for a limited area a concrete effect, 
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Asa means of understanding and measuring 


this action quantitatively, a standard, or abso- 
lute line of force, was adopted. 

A unit line of force is one of such strength 
that a unit pole placed on it will be urged along 
with the force of one dyne. 

This line of force possesses as real a value as 
a unit of current or electromotive force, repre- 
senting the integral effect over a certain area. 

All standards used in science are taken from 
the absolute or centimeter-gram-second sys- 
tem; and the intensity of a magnetic field is 
measured by the number of lines of force per 
square centimeter. 


Fio. 1. 


Oersted enunciated a law regarding a coil of 
wire carrying a curreut as follows: 

A loop through which a current is circulat- 
ing will act upon a magnetic needle just as if 
the loop were an infinitely thin magnet, hav- 
ing the same bounding line, and whose mag- 
netic moment is equal to the current. (Fig. 1.) 

If the current circulates through a coil of 
wire a succession of magnetic shells are pro- 
duced, each acting in combination with the 
next to intensify the general magnetic effect. 
(Fig. 2.) 

By the introduction of a bar of iron intothis 
coll the co-operative effect of the loops is enor- 
mously increased. (Fig. 3.) 
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It can be shown by experiment that the in- 
crease is in the actual number of lines of force. 
The iron has caused a multiplying etfect which 
disappears upon its removal. 

THE POLARIZATION OF IRON. 

Many theories have been proposed to account 
for the remarkable increase in the number of 
lines of force in a coil when iron is intro- 
duced. 

That particular and most acceptable theory 
of all, which has been supported by the experi- 
ments of Joule, is the polarization theory. 

Faraday and others have produced poles in 
every substance; so that it seems as though 
the molecules of all bodies possess in some de- 
gree this particular quality. 

'The realms of theory are necessarily of a 
shadowy nature, and it is always best to accept 
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that particular hypothesis which is pest sub- 


Stantiated by practical experiments. There- 
fore the opinion of the many eminent scien- 
tists regarding the strongly magnetic condition 
of the molecules of iron is best to us because 
the most plausible; though why so strongly 
developed inthe Ferric group alone it is im- 
possible to explain. 


THE THEORY. 


Each molecule of iron is supposed to be an 
infinitesimal magnet, Whena mass of iron is 
in its normal condition, exhibiting no magnetic 
effect, it is because the molecules have no 
Systematic arrangement; they are irregularly 
arranged, and due to this perfect irregularity 
and absence of grouping there is a complete 
annulment of any magnetic effect. 

By taking a mass of iron and subjecting it 
to a magnetic force, we arrange the molecules 
in systematic order by turning them on their 
axes. 

Being now regularly arranged, the molecules 
independently give forth their latent magnetic 
force and create a new field. 

Joule found by experiments of a most deli- 
cate nature that barsobeyed a law, when under 
magnetic influence, such that the elongation 
is proportional to the square of the magnetic 
intensity." By direct measurement the bars 
increased by 73.140, of their length; when the 
force was removed the molecules immediately 
formed closed magnetic circuits amongst them- 
selves, thus removing—according to the soft- 
ness of the iron—every trace of the previous 
magnetization. 

The softer the metal the greater Joule found 
the elongation to be. 'Thus, in total, we see 
the grounds on which to support this theory 
of polarized molecules; tbe continued polariza- 
tion is supposed to be due to an electric cur- 
rent flowing unceasingly around the molecule. 
It cannot stop because the molecule offers no 
ohmic resistance; the resistance is considered 
as only being experienced when the current 
passes from molecule to molecule, 
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]Ience tbe theory is, from a logical stand. 
point, quite supportable as regards the molec- 
ular change giving rise to elongation, also as 
a reason, quite interesting in itself, for the 
permanent polarization of the molecules of 
theiron. Perhaps the inter-molecular spaces 
of a metal has more to do with its specific re- 
sistance as a conductor than its other physical 
qualities. The stratum of ether surrounding 
an iron molecule is probably ina most abnor- 
mal condition as compared to that of other 
substances. 


Whereas iron is the best known medium for ` 


the development of magnetic lines of force, 
silver and copper are conductors unexcelled 
for the passage of an electric current, though 
both may, when peculiar conditions are im- 
posed, become almost non-conductors—the one 
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for magnetic force, the other for electricity. 
(Fig.4.) 

If in a constant field different grades of iron 
be respectively inserted the resulting mag- 
netic fields will be different for each sample of 
iron. 

The multiplying effect of the iron when ex- 
posed to different fleld strengths is measured 
by the ratio of 


Ntrength of Field with Iron 


Strength of Field without Iron, 
or more concisely expressed 
u = B-- H 
where 4 = permeability, 
B = strength of magnetic field with iron, 
H = strength of magnetic field without 
iron. 
It is necessary in order to intelligently use 


Permeability = 


aqo- 


d field u 
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tliese quantities for the purpose of design to 
understand them apart from their purelv 
physical meaning. 

Formula as a rule are deduced from ideal 
conditions; and in this particular case, al- 
though we are confronted with a similar basis 
for our equations, tbey will present a very 
simple aspect if closely followed. 

Imagine a magnetic pole of any strength at 
all Emanating and spreading from this pole 
in all directions are lines of force. They spread 
equally, so that any area of a sphere surround- 
ing this pole as a center will contain the same 
number of lines of force as any other equal 
area. 

If this pole be supposed to be the center of 
a sphere of any size whatsoever, whose radius 
we call r, then the surface of the sphere is 
12.57 Xr Xr = AA by the laws of geometry. 

If, as a second supposition, the strength of 
this pole be called m, then the magnetic force 
at a distance r from this pole equals m -- rx r 
= magnetic force at a distance ron the sur- 
face of this imaginary sphere. 

The inquiring mind immediately asks for an 
explanation of the expression m —-r x r. This 
is given as follows: 

'The magnetic force with which the pole m 
(Fig. 5) would act upon a unit pole at a dis- 
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tance r is equal to the following: 


The product of their strengths 


Force = -- 
Square of the distance between them; 
but by our supposition one pole isof unit value, 
therefore 
Force =m X1 -E Xr n rr. 
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If a unit pole be placed in the center of a 
sphere of 1 centimeter radius, each square 
centimeter on the surface of the sphere will 
contain one line of force, 
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This is the scientific and naturally the cor- 
rect way of regarding the line of force em- 
ployed in dynamo calculations. 

The three quantities represented by B, H and 
A areallimportant in dynamo design and con- 
struction as they represent all that is of prac- 
tical value in the magnetic field. 

Some tables are given below showing the 
values of B, x and H for square inch and square 
centimeter areas: 

SQUARE INCH UNITS. 


Wrought Iron. Cast Iron. 
A H B A H 
30,000 4,650 55 25,000 763 32.7 
40, 000 3,877 10.3 30,000 756 39.7 
50,000 3,031 16.5 40,000 258 155. 
50,000 2,159 27.8 50.000 114 439. 
70,000 1,921 36.4 60,000 74 801. 
80,000 1,409 56.8 70, 000 40 1480. 
90,000 907 0t dx. suus id — 
100,000 408 245, 
110,000 166 664. 
120.000 76 1581. 
130, 000 35 3714. 
140, 000 27 5185. 
SQUARE CENTIMETER UNITS. 
Wrought Iron. li Cast Iron. 

B u H | B A H 
5,000 3.000 1.66 4,000 800 5. 
9,000 2, 250 4. i 5,000 500 10. 

10,000 2,000 5 6,000 279 21.5 
11,000 1,692 6.5 7,000 133 42. 
12,000 1,412 8.5 8,000 100 80. 
13,000 1,083 12. | 9,000 71 127. 
14,000 188. 


823 17. | 10.000 53 


15,000 526 28.5 11, 000 37 292 
16,000 20 50. ve 

17,000 ]61 105. | 

18,000 90 200. 

19,000 54 350. [o 

20, 000 30 666. 


Ampere considered the magnetic effect of a 
current in a coil of wire, not as Oersted did, 
but ditferentialy. The absolute unit of cur- 
rent which is obtained by sending a current 
into an arc of wire is tbat which will effect a 
unit magnetic pole with the force of one dyne, 
if the wire be of one cm. radius and one cm. 
length. 


Any wire containing a current is surrounded 


by magnetic whirls. The greater the length 
of the wire the greater will be the collective 
effect the of whirls. 

By bending the wire into a loop, the issuing 
magnetic force is centered in the middle of 
the coll. 

It is evident that the greater the diameter 
of such a coil the greater will be the number 
of lines of force it will produce, while a corre- 
sponding increase in potential will be neces: 
sary to send the same current over the greater 
length of wire. 

'The effect at the center of an ampere-turn, 
no matter of what diameter, is always the 
same. Placea piece of iron in such a series of 
unequally sized loops, however, and the mag- 
netic fields resulting will possess unequal num- 
bers of lines of force. 

If the same current passes through all the 
coils, the number of lines of force produced by 
each respectively will be in proportion to their 
circumferential lengths. 

In other words, if the magnetic effect of a 
length of wire of 1 inch be called 10 when one 
ampere passes, the magnetic effect of 2 inches 
with the same current would be doubled or 20. 

If the magnetic effect of a wirein whicha 
known current passes is proportional to its 
lengtb, then, instead of considering the length 
we need only consider the number of turns 
which surround an iron core and thus measure 
the magnetic force. 

MAGNETO-MOTIVE FORCE. 
The similarity in many respects of the 
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physical relation existing between thelines of 
force and other important quantities in a 
magnetic circuit is such that an expression 
like Ohm’s iaw has been used as a means of 
representing this relationship. 

Lines of Force - Magneto-Motive Force -: — 


Reluctance, 
M. M. F. 
or B = ———- 
R 


Generally speaking, by  magneto motive 
force i8 meant that force by whose immediate 
means the lines of force spring into existence. 

The symbolic representation of all the 
quantities involved in the production of lines 
of force is of a simple nature. 

n c = ampere turns, 


jt = permeability, | 4zncjq 
q = cross section, 6 B= 
e = length, | 101 


B — lines of force, 

It is of course to be understood that the 
quantity 4, though of a changing value for 
magnetic substances, is of a fixed value for 
air. 

The standard of comparison being air, the 
value of u in such calculations is 1. 

The above formula rearranged would give 

4 X x — 10 = 1.257, 
therefore 4 X x X N X C= 10 = 1.257 XN XC, 
which is called the magneto-motive force. 

Also x X q —- l may be written below the de- 
nominator of the original formula as follows: 

1.257 X N XC 


re eres 


l 


“xq 
in which case | — yu X qis called the reluct- 
ance.. In using the formula only the permea- 
bility and the geometrical dimensions of the 
iron must be determined to find ampere turns. 

The reluctance of any magnetic body is de- 
termined by its geometrical proportions and 
its permeability. 

The reluctance decreases as the permeability 
increases, or as the cross section increases, it 
increases as the length increases. 

The reluctance of air is enormous as com- 
pared to iron. The lines of force resulting 
from the application of ampere turns to air 
and iron are about in the proportion of 1 : 1,000 
for equal volumes at low inductions. 


Spec. Induct. N. C. for Iron. Air. Ratio. 
16000 45 5120 113 
15000 26 4600 177 
14000 16 4480 280 
13000 13 4160 347 
12000 8 3890 480 
11000 6 3520 586 
10000 5 3200 640 

9000 4 2880 720 


Quite a celebrated writer and authority on 
tuis subject remarks: The continuous flow 
of magnetism through a piece of iron does not 
produce heat and does not absorb energy; and 
it is on accountof this property of the magnetic 
circuit that some scientists have suggested to 
discard the term ‘magnetic resistance.’ As 
a result of thisand other formidable criticisms 
by able authorities, the term ‘reluctance’ as 
given above has greatly displaced the other 
more doubtful expression.”’ 

In the formula 

M. M. F. 


— — — ` 
— — 


R 
we ha ve by transposition 
M. M. F. 


B 
By the aboye formula a comparative table 
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can be drawn up, showing the reluctance of 
the iron for different permeabilities, in the 
C. G. S. system and the English measure. 

The permeability is a coefficient of magnetic 
conductivity, changeable by heat or cold; and 


assumes for each sample of wire or steel a dif- 


ferent initial value. 


Magnetic reluctance  in|Magnetic reluctance in inch 
C. G S. units. magneto-m^ units. ampere turns, the total 
tive force, total magnetic magnetic flux. Slab sane inch 


flux. thick. 

Reluctance. | Permeauce. | Reluctance. l Hermes nce: 
0 2461 | 4.068 0.0771 12. 968 
0.3404 2.938 0.1066 9.377 
0 4084 2 419 0.1280 7.815 
0 4028 2.161 0.1450 6 897 
0 5084 1.907 0.1598 6.278 
0.5470 1.825 0.1717 5 825 
0 6140 1.629 0.1924 5.198 
06080 | 1.407 0 2093 4.571 
0.7144 1.400 0.2238 4.571 
07550 | 1.324 0.2345 4.238 
0.7903 1.265 0.2476 4.039 
0.8220 1.317 0.2575 3.853 
0 8511 1.202 0.267 3.750 
1.0500 0.952 0.8290 3 040 
1.1710 0.854 0 3669 2.726 
1.2694 0.792 0.3955 2 528 
1.3350 0.755 0.4151 2.409 


H 


The coercive force of a magnetizable metal 


determines its ability to hold its residual mag-  . 


netism after the magnetizing force has been 
removed. 

The retentivity of wrought-iron is greater. 
than steel while its coercive force is less. The 
magnetic induction in a sample of steel and 
wrought iron will be greater in the wrought- 
iron when the M. M. F. is removed, due to its 
retentivity being greater; but if both samples 
be tben jarred and shaken, the superior coer- 
cive force of the steel will enable it to retain a 
higber magnetic induction tban the wrought- 
iron. The permeability of iron in general is 
very high. Wrought-iron of the soft annealed 
kind has the greatest permeability of any 
known metal. Following this comes the mild 
steel product, which affects a compromise be- 
tween cast-iron and wrought-iron, then follow- 
ing in succession come the alloys. 

If a sample of steel be produced containing a 
very small proportion of carbon a commercial 
article superior to wrought-iron would result. 

Cast-iron possesses magnetic proportions that 
are but little more than one-half those of 
wrought-iron. 

Its permeability is of a more changeable 
Nature than in either steel or wrought-iron, 
and the least impurities makes its magnetic 
value a question of great uncertainty. 

Different grades of iron are valuable in pro- 
portion to their permeabilities. * 

— — — —r—ʃ—ͤ— 


THE ACKER PROCESS FOR THE ELEC- 
TROLYTIC PRODUCTION OF AL- 
KALIES AND CHLORINE.* 


BY JOHN B, C. KERSHAW, F. I. C. 


The Acker process and cel] for the produe- 
tion of caustic alkalies and chlorine by the 
electrolysis of fused chlorides are protected 
by & serles of American and foreign patents, 
the more important of which were applied for 
and granted in the year 1899. As this process 
is now in actual operation at Niagara Falls 
upon an industrial scale, the following de- 
scription of it will doubtless be of interest. At 
the outset one is met by the difficulty that a 
large number of patents have been taken out 
in the name of Acker, protecting various 
forms of cell and apparatus, and the exact de- 
sign of the cell now being used at Niagara may 
be a modification of one, or combination of 
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many, of the designs described in these 
numerous patents. The writer has applied for 
information directly to the Acker Process 
Company at Niagara Falls, but, as usual in 
such cases, the company declines to be very 
explicit concerning the details of the plant at 
Niagara. The following description of the 
cell, although based on the 1899 patents, must, 
therefore, be taken as applicable to the 
Niagara cell, only in its main features, and it 
is quite possible that the cel! actually em- 
ployed differs in details of construction from 
that described below. 

The principle of the Acker process and cell 
is tbe use of fused salt as the electrolyte with 
molten lead as cathode material. This com- 
bination is not novel, having been patented by 
Vautin in England in 1893, and again by Hulin, 
with modifications, in France, in 1894, Vautin’s 
cell was tried upon an experimental scale at 
Bolton, in Lancashire, about 1894 without 
success; while that of Hulin received trial at 


Modane and at Gavet-Clavaux in the years 


1897-99 upon a larger scale of operations. The 
works at Gavet-Clavaux, where 2,500 hp. had 
been developed for industrial use, were shut 
down early in 1900, owing vo financial and other 
difficulties. These facts prove that the elec- 
trolysis of fused salt with molten lead as 
cathode, is not one of the simplest problems in 
electro-chemical industry; and that others 
ha ve failed to attain success along the path 
which Acker has selected as most promising. 
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The Acker cell is shown in diagrammatic 
longitudinal section in Fig. 1. The bottom of 
the cell P is trough shaped and is constructed 
of cast iron. It serves as electrical connection 
between the main conductor and the mass of 
fused lead resting upon it, marked L in the 
figure. The upper portion of the cell Q is con- 
Structed of any refractory basic material not 
attacked by chlorine gas or fused salt, and fits 
closely into the lower cast-iron trough. A 
centtal opening in this upper portion of the 
cell admits the thick carbon rod C, which dips 
into the fused salt S and acts as anode. Up to 
this point tbe Acker cell does not differ mate- 
rially from that of other inventors, but novel 
features are introduced in the plan for remov- 
ing and decomposing the lead-sodium alloy, 
and for returning the purified lead to the cell. 
Figs. 2 and 3, which represent diagrammatic 
cross-sections of the cell base along the lines 
ab, cd, Will assist in understanding this feature 
of the cell. The cast-iron trough which forms 
the base of the cell is not solid, a hollow rib 
runs centrally along its whole length and two 
other channels running parallel to this central 
one extend for one-half of the length of the 
cell Figs. 2 and 3 show the cross sections of 
these channels in tbe base of thecell. All of 
these channelscommunicate with a side vessel, 
also of cast-iron—marked K in Fig. 1- and by 
the openings at O and B in the base of the cell 


the three channels are placed in connection 
with the lead sodium alloy acting as cathode. 
The pipe E ending in the egg-shaped enlarge- 
ment of the centralchannelat the point marked 
A in Fig. 1 supplies steam under pressure to 
the apparatus, and the suction thus produced 
at O draws the molten lead-sodium alloy from 
the cell into the closed chamber K. Here the 


steam and sodium react to form NaOH and H 


which rlse to the surface of the molten lead, 
and pass down the central pipe Z into the col- 
lecting vessel T. ‘The purified molten !ead 
collects in the lower part of K and continually 
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flows back by the side channels and openings B 
into the bottom of the decomposipg cell. The 
injection of steam at A thus effects three most 
important results. It produces, first of all, 
constant circulation of the molten cathode 
materia]; it removes the sodium from the lead- 
sodium alloy; and it supplies a certain amount 
of the heat required to maintain the lead in the 
molten state. The reaction between the 
sodium and steam, with formation of sodium 
bydrate and hydrogen gas, also produces a dis- 
engagement of beat which is absorbed by the 
lead in K. The hydrogen gas passing away 
from T by the pipe W cun also be utilized for 
maintaining the heat of the cell. One of the 
1899 patents describes a method for burning 
this in a chamber, to heat and fuse the salt 
fed into the decomposing cell. The amount of 
steam bluwn into the cell at A can also be reg- 
ulated so that sulid caustic is obtained without 
any boiling down operation. Fig. + shows a 
diagrammatic section of another form of the 
Acker cell, differing from the first only in the 
points at which the steam is injected into the 
cell, and the sodium hydrate and hydrogen are 
removed from the decomposing chamber k. 
The lettering is the same in both diagrams. 
The channeled bottom of the Acker cell 
with its steam injector forcing the lead sodium 
alloy into the adjoining decomposing vessel, is 
certainly an ingenious attempt to overcome 
the special difliculties attending the circula- 


FIG. 4. 
tion and purification of the molten lead 


cathode. It marks a distinct advance upon 
the methods adopted for this purpose in the 
earlier patents granted to Vautin, Hulin, and 
others for the same type of cell. Ditticulties, 
no doubt, may arise at first in connection with 
the supply of steam to the injector. A writer 
in the '' Zeitshrift für Elektrochemie“ has re- 
cently criticized this feature of the cell, and 
has asserted that it will not be found possible 
to maintain the difTerence in mercury level of 
K and L required for rapid circulation of the 
molten lead, unless an excess of steam is used 
beyond that necessary to produce solid caustic 
soda. AS opposed to this criticism there is the 


fact that Acker, in aletter to the writer, dated 
May 16, 1901, states that anhydrous caustic 
soda (79 per cent. Liverpool test) is produced 
without any evaporation. The suction and 
pressure effect will depend upon the care used 
in designing and casting the aspirator neck at 
A in the cell base, and in regulating the size 
and the position of the steam supply pipe D. 
When experiment has proved the most favor- 
able form and dimensions for these, it is possi- 
ble that with high-pressure steam the diffi- 
culty spoken of by the German critic disap- 
pears. A further disadvantage urged against 
this type of cell is that the reactions occurring 
in the chamber K between the sodium and 


steam, will keep the mass in a turbulent state, 


and that either molten lead will pass with the 
sodium hydrate into the vessel T, or sodium 
hydrate will be carried by the returning lead 
into the cell. Thisisa difficulty which per- 
haps is surmounted by increasing the lateral 
dimensions of the vessel k relative to the cell 
proper, and in reducing the height of the 
molten mass contained witbinit. As regards 
this point it must be remembered that the 
figures in this article are not drawn to scale, 
and are merely diagrams of the cell construc- 
tion. 

No details are given concerning the method 
of constructing the upper portionof the cell, 
and one is left in ignoranceas to bow far it has 
been possible to render the carbon anode and 
the cell walls proof against the well authenti- 
cated destructive action of hot chlorine gas 
and fused salt. It was partly owing to this 
difficulty that the early laboratory trials with 
tbe Vautin cell in England were suspended; 
the action of the fused electrolyte at the point 
where the salt and chlorine met destroyed 
every material used for construction of the 
cel] walls. The customary plan with fused 
electrolytes of this nature is to allow a solid 
crust of the material to form on the inner walls 
of the decomposing cell, but no provision for 
this appears to have been made in the design 
of the Acker cell. 

The writer bas been unable to obtain from 

the inventor any figures for the yield of caustic 
soda and chlorine from tbe cell per kilowatt- 
hour; and no comparison can, therefore, be 
made between the electrical efficiency of the 
cell and process, and that of the IIulin or otber 
forms of electrolytie alkali cell. At some 
future date possibly the necessary figures will 
be forthcoming. 
. The company owning tbe Acker patents for 
the United States was registered in 1899 with 
a capital of $5,090,090. The erection of the 
works at Niagara was commenced at once, and 
early in 1901 the first unit of the plant was 
started. 

An unofficial statement announces that 2,400 
kw. is already utilized in the manufacture, 
but this statement must be received cum grano 
salis. If the plant operates successfully the 
capacity indicated by these figures will no 
doubt be reached in time. At the present 
moment, with the history of the Rícbardson, 
Ilolland and Hulin processes before one, it is 
wiser to assume that the Acker process and 
cell is still in the experimental stage of its de- 
velopment. 

o —— 

The Italian Government has succeeded in 
connecting Sardinia with the Italian mainland 
by wireless telegraphy. The distance is one 
hundred miles, and the results obtained are 
said to be excellent. 


Nov. 13. 1901.] 


SOME EXPERIENCES AND RESULTS DE- 


RIVED FROM THE USE OF HIGHLY 
SUPERHEATED STEAM IN 
ENGINES.* 


BY R. LENKE. 


Inno branch of heat engine building has 
such an amount of study been spent as insteam- 
engines, from Watt's time up to to-day. The 
economy of the steam-engine is, in spite of all 
efforts, not the best, and the steam-engine in 
its highest perfection attainable at present 
cannot claim the first place in comparison 
with other heat engines. And so the problem 
of generating and using superheated steam 
has become a question, from the solution of 
which a considerable stride in improving 
economy has been expected and really made. 

Superheated steam is generated by the ad- 
dition of heat to saturated steam. The be- 
havior of superheated steam is similar to that 
of gases; itis a very bad conductor of heat, 
and has the special peculiarity of being able to 
lose a certain amount of heat without becom- 
ing saturated or wet steam. The thermal 
capacity of steam is only 0.48, therefore very 
little heat is required to superheat steam, 
but as the steam loses the heat as quickly as 
it acquires it, every passage conveying super- 
heated steam must be well covered with non- 
conducting material. Although there are 
some losses when using superheated steam on 
account of the heat radiation, they are very 
much smaller, because the loss of heat from 
superheated steam bas lower calorific value 
than the latent heat of saturated steam. 
Superheated steam hasa greater volume per 
unit of weight than saturated steam at the 
same pressure, hence one advantage, and the 
higher the temperature, the greater this ad- 
vantage. At various pressures and tempera- 
tures the increase of volume may be taken 
from the following 'Table I: 


TABLE I. 
Pressure. 890 deg. F. 570 deg. F. 150 deg. F. 
10 1.1 1.33 1.57 
115 1.06 1 29 1.52 
170 1,02 1.24 1.46 


Table 1 shows that the higher the pressure 
is tbe smaller the increase of volume: and it 
is proved from practice that the advantage 
with lower pressure is indeed yreater in pro- 
portion than with higher pressures. 

The question may arise whether the in- 
crease of volume does not require more ad- 
ditional heat than the benefit derived from it 
is worth. To show this clearly, Table II has 
been prepared expressing how many B.T.U. 
less are required to produce one cubic foot of 
superheated steam than of saturated steam at 
the same pressure. For various pressures and 
temperatures the total heat per cubic foot is 
as follows: 


TABLE II. 
Pressure. Saturated. 390 deg. F. 570 deg. F. 750 deg. F. 
70 233 219 192 175 
115 350 337 297 267 
170 492 432 398 


i.e., to produce, for example, one cubic foot of 
steam at 115 lbs. pressure and a temperature 
of 570 deg. F., 

350—291 


350 | 
less heat is required than to produce one 
cubic foot of saturated steam at thesame pres- 


= 15 per cent. 


*Paper read in Section 3 of the International Engineering 
Congress, Glasgow, 1901. 
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sure. With saturated steam-engines, 20 to 25 
per cent. of admitted steam is condensed dur- 
ing the admission period, consequently the 
practical steam consumption is very much in 
excess of the theoretical. Superheated steam 
does not condense during this period if suf- 
ticiently superheated, hence another advan- 
tage. 

The economy effected by using superheated 
steam in engines is very remarkable, and, ac- 
knowledging this fact, agreat number of steam 
users all over the world superheat the steam, 
although in many cases only a few degrees, yet 
a considerable saving in steam and coal is al- 
ways the result. To obtain the full benefit the 
required temperature of steam is 5660 deg. to 
100 deg. F., and to stand this temperature the 
engines must be specially designed. It is not 
sufficient to use mineral oil ‘witha very high 


' flash point, and anyone who tries to supply an 


existing engine of any kind with steam at that 
temperature will have a very unpleasant ex- 
perience, even when using the above mentioned 
oil. 

The introduction of superheated steam into 
engines largely influences the expansion of the 
heated parts. Engines always gave great 
trouble when the distribution of metal in the 
cylinders was not uniform, as parts with more 
metal expanded most, and forced the cylinder 
walls towards the inside and made the cylin- 
der out of shape. When using liners in the 
cylinders, they were squeezed in at the ends, 
decreasing the diameter, and jamming the 
piston body if sufticient clearance was not pro- 
vided. With steam jackets heated with steam 
of 500 deg. F., the lubrication ceased as the 
cylinder walls became too much heated, conse- 
quently it was found necessary to do away 
with jackets, or if jackets were already pro- 
vided, not to pass steam through them. Pis- 
tons constructed on the Ramsbottom type 
always worked satisfactorily, except in the 
case of pistons fitted with steel springs when 
they were in contact with highly superheated 
steam. Any kind of gun metal gets brittle 
after a short time, therefore valves, seats, and 
all partsin direct contact with superheated 
steam, must be made of cast-iron or other 
suitable mixture. Copper also loses about 40 
per cent, of its strength at that. temperature, 
consequently copper bends in pipes are not 
practicable. The best material for piping has 
proved to be wrought-iron and steel, each pipe 


being as long as possible, to have the least . 


number of flanges. For long, straight pipe 
connections, provision must be made to meet 
the expansion, which is, at 700 deg. F., 0.0037 


of the length, so that, for example, 100 feet of 


pipe extends 0.37 of a foot, or nearly 44 inches. 

Glands and stulting boxes at first frightened 
users, so the engines were constructed single- 
acting to avoid the use of glands, hut no seri- 
ous ditliculties have arisen on that account. 
It is advisable to place the stuffing box as far 
as possible from the cylinder end to keep it 
well away from the hottest parts, and to allow 
of as much radiation as possible, Sufficient 
clearance in the neck bush should be made 
toallow for the expansion of piston rod, and 
no metal with a melting temperature below 
tbat of the steam should be used. i 

Valves and valve gears are influenced in the 
same way by superheated steam. Valves con- 
taining many ribsor different thicknesses of 
metal (in section), such as plain slide valves or 
Corliss valves of the usual construction, are 
not suitable for high temperatures. A Corliss 
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valve of medium size will stand 480 deg. to 500 
dey. F., but no more, and the latter tempera- 
ture very seldom. The smaller the plain slide 
valves are the higher temperature they will 
stand; large slide valves will hardly stand even 
slightly superheated steam if no provision is 
made for forced lubrication of the valve face. 

Piston valves have proved to be most suitable 
for the highest temperature, owing to their 
uniform distribution of metal, but even with 
this sort of valve certain experience is neces- 
sary to get them in good working order. With 
ground valves the ribs holding the boss for tbe 
valvespindle must not begin within the work- 
ing surface of the valve, but have to be placed 
beyond that, because they expand and make 
the valve polygonal. Tbe valves must be 
ground in other liners to those in which they 
are to work inthe engine; the former liners 
have to be smaller in diameter to secure more 
clearance to provide for the expansion of the 
valves; all ribs must be placed beyond the 
working surfaces of the valve. 'The cylinder 
expands in length moreor less than tbe steam- 
chest, causing thereby deformation of the lat- 
ter, which must be carefully considered in de- 
sign. Itis best to work the valves in liners 
fixed in the cylinder and with a small clear- 
ance, sufficient toallow for the deformation 
of the steam chest. 

With this construction it is of course neces- 
sary to make steam-tight joints between the 
several ports, and this is best done by stepping 
the liners and seats and using narrow asbestos 
rings for each step. The liner is then forced 
on to the small seats by set screws in the cover, 
these asbestos rings making a lasting joint. 
Long valves cast in one piece become scored, 
whether they are cooled from inside with ex- 
haust steam or not, consequently all valves 
should be made as short as possible. Rings and 
Springs in valves cannot be recommended, as 
the steam comes behind the rings and increases 
the pressure, causing friction, and therefore 
increased oil consumption. As it is impossible 
to rely on tightness of piston valves, they must 
be made as small in diameter as possible. It 
may be stated here that superbeated steam 
can travel at 30 to 40 per cent. bigher speed 
through steam ports than saturated steam, 
and this fact has to be considered during con- 
struction. Two piston valves working one in 
the other, as the Rider or Meyer valves, are 
impracticable for superheated steam. If en- 
gines of that type are intended to be worked 
with superheated steam, each valve must work 
in a separate chamber. Double-beat valves 
can also be recommended as being safe, but 
they require a special arrangement, which is 
not always attainable with every gear. Very 
often it happens when warming up the engines 
that the valve spindles get hotter than the 
gland boxes, and on starting the engine the 
friction between spindle and stuffing-box is 
greater than the power of the spring, and if 
the valves are not positively driven, they re- 
main open during a full stroke. 

An engine constructed in accordance with 
the principles just explained is as safe with 
superheated steam as any other engine with 
saturated steam. From the experience over 
several vears, lt is not necessary to be bound 
to single-acting engines. Besides the economy, 
tbe use of highly superheatcd steam has some 
other advantages which are a'so important. 
It makes the steam consumption nearly inde- 
pendent of the size of enrine asasmall engine 
has about the same steam consumption asa 
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large one; as for example, an 80 hp. compound 
condensing engine uses 10.45 lbs. of steam at 
160 lbs. pressure, anda 1,000 hp. engine uses 
9 1bs. of steam per indicated horse power per 
hour. The use of highly superheated steam 
does not require high boiler pressures—160 lbs. 
18 the highest to be recommended, as no advan- 
tuge can be derived by exceeding this. As the 
amount of heat transmitted from the steam to 
cylinder walls, and vice versa, is much lower 
with superheated steam than with saturated 
steam, the whole range of temperature from 
boiler pressure to vacuum can take place in one 
. or two cylinders, so that the use of a triple- 
expansion engine does not make the slightest 
improvement in economy. It is not intended 
to be understood that the author proposes to 
do away with all triple-expansion engines for 
very large plants; their use will be necessary 
for cons$ructive reasons. 

With regard to economy obtained from en- 
gines working with superheated steam, the 
gain isderived from the larger volumeof steam 
and the doing away with initial condensation. 
Generally the steam consumption of modern 
engines working under good conditions may be 
taken as follows: Single-cylinder condensing 
engines, with saturated steam and a pressure 
of 90 lbs. to 100 lbs. per square inch, use 19 
Ibs. to 25 lbs. of steam per indicated horse 
power per hour, corresponding to 373 to 490 
B. T. U. per minute. The great difference in 
temperature between admission and exbaust 
steam causes much waste by initial condensa- 
tion, and consequently this type of engine 
especially favors the use of superheated steam. 
With superheated steam the consumption has 
been lowered to 134 lbs. to 15 lbs., correspond- 
ing to 290 to 335 B. T. U. Non-condensing sin- 
gle-cylinder engines gave consumptions of 15 to 
18 Ibs. of steam per indicated horse power per 
hour, which is about the same consumption as 
an average compound condensing engine with 
saturated steam. The non-condensing com- 
pound engine decreases the consumption to 14 
lbs. to 16 lbs. per indicated horse power per 
hour. The compound condensing engine is the 
most economical, and the economy obtained 
can hardly be reached by a quadruple-expan- 
sion engine working at a pressure of 300 Jbs. 
The steam consumption of such an engine, 
either compound or tandem, at 140 lbs. pressure 
only, never exceeds 10 lbs. per indicated horse 
power per hour, and usually remains below, 
many tests having proved 8.5 lbs. and 8.8 lbs. 
consumption per indicated horse power. To 
utilize better these temperatures, and to work 
with various loads with safety and nearly uni- 
form economy, Mr. Schmidt has introduced 
the receiver heater with automatic valve. 'T'he 
idea i8 to keep a steady mean temperature of 
cylinder walls not higher than will make tbe 
lubrication unreliable for different rates of ex- 
pansion. 

A few words may be said with regard to the 
cost of a superheated plant.  Superbeated 
steam-epgines use on an average 30 to 40 per 
cent. less steam than saturated steam-engines 
of the same type. Consequently boilers can be 
made 30 per cent. smaller, and the difference 
in price will nearly cover the cost of the super- 
heater. For the same steam consumption, the 
superheated steam engineis cheaper, as it may 
be worked with a lower boiler pressure, and it 
is simpler--i. e., instead of a compound engine 
with saturated steam, a single-cylinder engine 
with superheated steam may be used, giving 
the same or better results than the former. 
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With regard to oil consumption, it was found 
not to be more than that of an ordinary satu- 
rated steam-engine. For example: A 120 ibp. 
engine used in 24 hours4 lbs. of of], anda 
300 ihp. Corliss compound engine 2.2 lbs. in 10 
hours for both cylinders. 

In view of the great advantages of steam- 
superheating, and thegreat number of engines 
running at present satisfactorily, it is astonish- 
ing that a few failures have caused prejudices 
among some engineers, who make the general 
introduction of the use of superheated steam 
very difficult. It will be worth mentioning 
that the result of a great number of trials have 
always proved a large saving in steam and coal, 
and with small plants and simple piston-valve 
engines, almost the same good economy is ob- 
tainable as with large engines with most exact 
valve gears. Itis therefore recommended that 
superheated steam should be used in connec- 
tion with all engines; theonly question to be 
settled is the degree of superheat, which large- 
ly depends on local circumstances and the con- 
struction of the engine, and this matter should 
be left to the judgment of an experienced 
engineer. 


— — —— — 


THE PHILIPPINE CABLE AND ATTEND- 
ING WORK. 


BY '"EX-PHILIPPINE VOLUNTEER, 


The incorporation of a cable company for 
the purpose of establishing a cable line to the 
Philippine Islands has awakened new interest 
in the telegraph system of America’s new 
Eastern possessions. The establishing of tbis 
cable between the two countries will tend to 
increase telegraph and telephone lines in the 
islands, and in course of time the country will 
be well furnished with these methods of com- 
munication, whereas, at the present time, 
communication is carriedon by courier, boats, 
stages orrallroads. 'The important positions 
occupied by American troops have been joined 
by the wires of the signal corps, but these 
lines are chiefly for military uses, The native 
and other business men may, however, send 
messages over the lines of the military sys- 
tem by paying 2 cents per word for local mes- 
sages, and but little more for messages in- 
tended for other islands in the Philippine 
group. But the putting in of the great cable 
system will evidently develop the telegraph 
system as employed in commercial pursuits, 
Therefore, the accompanying illustrations 


which are given in connection with explana- : 


tions of establishing lines of wires in the 
islands may be interesting to the fraternity. 
Your correspondent served nearly three years 
on the islands, and for a portion of that time 


was detailed with the signal corps in putting: 


in new poles and wires in new districts. Our 
chief trouble at that time was avoiding fights 
with the natives, for the signal corps has otber 


. business to attend to. Next came the difficulty 


of getting proper stock for poles, Fig. 1 shows 
the kind we used in many long stretches, con- 
sisting of a pole of bamboo, cut about 20 feet 
long, nearly five inches in diameter, by a native 
belper of our Filipino corps, and driven into 
the ground by pressure after forging a narrow 
opening with a pointed stick or bar, then the 
wire would be looped about one of the fork 
ends previously cut out as at A. The first 
typhoon would level milesof these poles. { 
have seen a water-buffalo come along and get 
his borns against a drooping wire supported on 
these poles and before he could be stopped, 
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pull down half a mile of thefraildevices. The 
next best is the cocoanut wood, and this can 
be obtained in many sections and used to ad- 
vantage. In Fig. 2 is a pole of this sort. 
These poles are cut by the native helpers as 
the work progresses and water-buffalos are 
employed to haul the poles from the groves to 
where wanted. Natives dig holes at proper 
depths for this kind of pole and also notch it 
with steps, C, D, E, etc., by which means the 
active native linemen are able to ascend the 
pole at any time. There is cedar on the 


ILLUSTRATING THE SETTING OF POLES IN 
PHILIPPINE SERVICE. 


islands, but it is not used very much for poles, 
cross-arms, or other line work, being mostly 
used in the cigar box making business. The 
habit of patching up poles and connections is 
common among the native linemen, of which 
there are now a large number in Government 
service. They do not use many cross- arms and 
often a number of wires are carried in singular 
fashion on the top of one pole. There has 
been a scarcity of experienced linemen until 
recently, and some of the line work has neces- 
sarily fallen into tbe hands of untrained Fili- 
pino helpers. These fellows are good workers 
as a rule, but of course inexperienced. Instead 
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of using nailsor wood pins, in one case I ob- 
served that a squad of natives who were put- 
ting in a short branch line for a telephone be- 
tween Santa Barbara and an adjoining station, 
used cordage as at F, Fig. 3. In another in- 
stance, cross-arms were made like that in Fig. 
4. A peculiarity of some of the native woods 
is the freedom with which they break off short 
and square under heavy pressure or when un- 
dergoing the trials of the domestic heavy 
winds which sweep the valleys now and then. 
The writer has observed poles broken off short 
and patched as at G inthe latter illustration. 


THE WORK OF THE WHITE ANTS. 


Possibly one of the leading trials with which 
any cable or other company will experience in 
the islands will be the inroads of the millions 
of white and other wood-eating ants which in- 
fest every barrio. These ants move aboutin 
bodies of millions and select wood to live upon. 
They can eat into the white woods, and in fact 
nearly all the woods of the country, in a re- 
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in which a pole is placed. The letter J indi- 
cates the case in section. The pole is put into 
position and packed tight with theclayey stuff, 
which hardens and makesan effective protec- 
tion from the ants. 

There are some odd ways employed of. carry- 
ing a wire underground, or where it needs pro- 
tection. The natural bamboo stock grows with 
partition walls at intervals throughout the 
center andin making the bamboo serviceable 
for pipes or other work which requires a clear 
passage, the partitions are knocked out witha 
punching pole. These partitions are merely 
bored through for wire service, as in Fig. 8. 
The portion of the side is sketched in open 
view, so as to show the principle of the parti- 
tion service. This is at C, C, where the wire 
which enters at A passes through and emerges 
at B. The wire is thus sustained in the center 
of the wood protector. 


BOTTLES FOR INSULATORS. 
Fig. 9 shows the way in which bottles are 
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SIGNAL CORPS MEN ON A NARROW BAMBOO FOOTPATH. ' 


markably brief space. They select protected 
positions, such as those under the cover of the 
earth, and before one is aware, his house foun- 
dation is weakened because of the destructive 
work of the white ants, who are feasting upon 
the wood fiber in the posts of his residence. 
The same way poles of the telegraph system 
are eaten into, as at H and I in Fig. ö, and when 
a strain occurs, the pole topples over, broken 
off short, close to the earth. There is nothing 
else to do but put in another pole and take 
the chances of the ants moving on to another 
point. In some cases protection is found by 
the use of sheet metal covers, like that in Fig. 
6, which are made large enough tosurround the 
end of the pole which is submerged. But even 
these covers are often weak in one little point, 
and the ants find this particular spot and make 
a passage through to the relished wood. 
Again, cement or pottery protectors are used. 
There are numerous native potteries in the 
islands in which pots, bricks, pipe-ware, etc., 
are manufactured from the rich clay deposits 
of theislands. Lately these potteries have been 
turning out weighty but effective casings like 
that in Fig. 7, for sinking into the earth, and 


utilized for insulators, when insulators of the 
proper kind are unobtainable. The bamboo 
pole is planted and the top cut off about 6 
inches from the partition inside. Then the 
bottle is placed in the hole as at D and serves 
the purpose well until proper devices can be 
obtained. 
CARRYING MESSAGES, 

It always interested me to observe the singu- 

lar methods employed by native couriers for 


carrying messages to points some distance from 


the stations. These had to bein waterproof 
covers, because the natives often forded rivers. 
In Fig. 10 is the type of carrier often used, 
consisting of a tube of bamboo, cut out about 
8 inches long, and provided with a shouldered 
section over which fits the head piece F. This 
device receives the message enrolled and in- 
serted as shown. Then the cap is pressed on 
tightly, and the device is usually tight to 
water, unless the cap is not properly fitted. 
Often the shoulder js further tightened by use 
of pieces of hemp. 
A SOLID POLE. 

Evidently when the new lines are put in 

to use for commercial purposes in connection 
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with the new cable, the hardwoods of the for- 
ests will be cut and set up in good form, such 
as have been used to advantage in many of the 
recent military districts during the past 18 or 
20 months. These poles are fashioned like 
that in Fig. 12. The wood logs are cut in the 
forests and hauled to the lines where work is 
in progress and where gangs of native workers 
are ready to trim the pole and put it in form 
for use, These poles are sunk deep and made 
very secure, The cross arms are of substantial 
wood selected for the purpose and sawed true. 
They are not hacked out with native tools. 
Wrought-iron braces are used, as shown, and 


SHOWING SOME WORK RELATING TO POLES 
AND WIRES. 


the cross-arm is either screwed, pinned or 
bolted on. Shortage of metallic devices for 
this purpose compels the use of wood, native 
made pins, like in Fig. 11, devised by using a 
solid section bored through the top for the pin 
G, which pin is driven home after the pin is 
inserted, thus expanding the pin and making 
it fit so tightly that it can be relied upon. In 
Fig. 13 is a form of wood screw of native manu- 
facture, in which there are a limited number 
of coarse threads at H, shaped laboriously by 
the handiwork of the patient native. These 
screws have been used to good advantage in 
pole operations. 'They cost about two cents 
each, and are made at the rate of ten per day 
by a native. Twenty cents per day is good 
pay for the native lineman or helper. 

In Fig. 14 is the typical tool carried in the 
belt of the Filipino lineman. The blade is 
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forged from wagon tires or other metals, after 
much laborious work, often lasting for weeks, 
a keen edge is put on and the cutting proper- 
ties of the tool are remarkable. 

Fig. 15 shows the way in which natives who 
have stolen wire from the lines utilize the 
wire for house building purposes. The bamboo 
poles are arranged parallel as shown, and bored 
through with holes to receive strands of wire 
which enter at I andcome outatJ. These 
wires are inserted at intervals of about 12 
inches, and they serve to hold the bamboo 
securely in position for flooring, bridge sur- 
facing, rooting, side walls, etc. Linemen 
make rafts after this fashion. That is, the 
native helpers do the work, and the raft is 


used to carry stores down stream. 
———— a — — — 


New Offices for an Old Bureau. 


Progress and prosperity is evidenced in the extended 
accommodations which the Manufacturers’ Advertising 
Bureau is occupying at its old time location, 126 Lib- 
erty street, New York City. The new offices give in- 
creased facilities, which have become necessary by 
the continued growth of the business done by the 
Bureau since its establishment in 1877. 

The methods of the Manufacturers’ Advertising 
Bureau have received the unqualified indorsement of 
the technical press and many represeutative manufac- 
turing concerns of this country and Europe, some of 
which have been its clients for twenty years. 

Benj. R. Western, the originator and proprietor, was 
the pioneer in the manageinent of a firm's newspaper 
work and advertising, in what are generally termed 
the trade journals, as a business by itself, and is a 
recognized authority in his special field. 

— —— — —————— 


Electrical Trades’ Directory. 


The “ Electrician," London, will shortly bave ready 
for distribution its Electrical Trades' Directory and 
Handbook for 1902 (price 12s. Gl.), containing a very 
carefully compiled list of British, Colonial and foreigu 
electricians, electrical engineers, electric light and 
power and electric railway and tramway engineers 
and contractors, electro-chemists and metallurgists, 
electrical apparatus makers, plant and machinery 
builders, electrical, telegraph and scientific instrument 
makers, electric bell makers and fitters, electricity sup- 
ply, telegraph and telept one companies, telegraph and 
telephone engineers, electric cable and wire manufac- 
turers, and of all persons engaged in electrical pvr- 
suits throughout the world; useful tables and data re- 
lating to electric light and traction, electric power 
transmission, electricity supply undertakings, tele- 
graphs and telephones, home and foreign government 
departments, etc.; also a biographical section, giving 
interesting particulars of the careers of about :50 
eminent men connected with electricity in all its ap- 
plications, with many portraits. Full particulars will 
be sent immediately on application to the Electric- 
ian” office, Salisbury Court, Fleet street, London, E. C. 

— ep —9— iii ————————— 


An Automobile Lubricant. 


The automobile is a self-propelled business or pleas- 
ure carriage. The three distinct types are the steam- 
carriage, the electric vehicle and the internai combus- 
tion engine. Each has its advantages and its disad- 
vantages, but all three tvpes are equally dependent on 
the proper working of their running parts. 

Furthermore, in all three types it is really desirable 
to waste as little power as possible. and to do this, the 
running parts must not only run properly, they must 
also run smoothly and with the least amount of fric- 
tion. For the best results, and for the greatest amount 
of pleasure to the occupants, the automobile must be 
treated as a machine,—the same as the locomotive or 
the stationary engine. 

The power transmission between engine and axle is 
commonly by chain and sprocket, with a differential 
gear on the axle. To prevent rust and wear and to 
save power, all chains aud gears should be lubricated 
with some form of graphitelubricaut. It is graphite— 
attxon’s Pure Flake Graphite—that has proven most 
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satisfactory for the chains of bicycles and for all types 
of machines up to the mightiest steam locomotive that 
rushes along at more than a mile a minute. 

Dixon's Pure Flake Graphite is prepared in various 
ways so as to make it suitable for the running and 
wearing parts of all the different types of automobiles. 
There is no substance that can equal it isa lubricant, 
and it is generally used on all power machinery, large 


or small. 
— — t. —.,9——————— 


INCORPORATIONS. 


The Electro-Maguetic Brake Company, 
Capital stock, 85, (00. 


The West Penn Light, Heat & Power Company, Alle- 
gheny, Pa. Capital stock, $1,000. 


Pittsburg, Pa. 


The Iaternational Trolley Controller Company. Syracuse. 
N.Y. Capital stock, $3,009. Directors: J. P. Devine, W. 
S. Farmer and H. S. Fulmer, all of Syracuse. 


The Milwaukee Incandescent Light Company, Milwaukee, 
Wis. Capital stock, $12,000, Incorporators Jacob Hahn, 
C. Freytag and G. W, Chadbourne. 


The New Martinsville Electric Light, Heat & Power Com- 
pany, Wheeliog, W. V&.—to manufacture and sell electricity 
for all purposes. Capital stock $50,000. Incorporators: 
Frank B. Hall, N. C. Hamilton, J. C. Brady, C. M. Ford and 
T. M. Garvin, all of Wheeling. 


The Molly Falls Electric Light & Power Company, Marsh- 
field, Vt.—to manufacture and furnish electric light aud 
power in Marshfleld, Plainfleld, Cabot and other towns. 
Capital stock, $10,000. 

—— — sti! e 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOY. 6, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 


655,755. Controller for Electric Railway-Motors. Frank W. 
Garrett and Emmett W. Stull, Johnstown, Pa., assignors 
to the Lorain Steel Company of Pennsylvania. Filed 
April 8, 1901. 

685,731. Electric-Railway-Motor Controller. Frank A. Mer- 
rick and Emmett W. Stull, Johnstown, Pa., assignors to 
the Lorain Steel Company of Pennsylvania. Filed 
March 18, 1901. 

685,822. Switch for Overhead Trolleys. Joha H. Cook, 
Brooklyn, N. Y., assiguor to Henry B. Newhall, Plain- 
field, N. J. Filed June 13, 1901. 

685,017. Trolley. Milford J. Wilson, Palnesville, O. Filed 
Feb. 21, 1901. 

086,169. Car-Fender, 
Filed Jan. 29, 1901. 

68.212. Mechanis n for Operating Brakes. Anton Duppler, 
Jersey City, N. J., assignor, by direct and mesne assign- 
ments, to the Compound Magnet Brake Company and 
Magnet Car Brake Company. Filed Aug. 10. 1899. Re- 
newed April 8, 1901. 


ELECTRIC LIGHTS AND APPLIANCES. 


William P. Tucker, Brooklyn, N. Y. 


656,172. Electric Headlight-Lamp. Harlan P. Wellman, 
Ashland, Ky. Filed Nov. 14, 1829. 
635,194. Electric Switch. Henry P. Ball, New York City, 


assignor to the General Incandescent Light Company, 
same place. Filed Nov. 13, 1900. 

635,218. Iacandescent Electric Lamp. Martia E. H. Forst, 
Sau Fraacisco, Cal., assigaor of one-half to Robert J. 
Davis, same place. Filed Mareh 29, 1901. 

686,238. Capfor Incandescent Burners. George D. Scott, 
Birmingham, Ala., assiguor tothe Kitson Hydrocarbon 
Heating & Incandescent Lighting Company, Philadel- 
phia, Pa. Filed March 1, 1900. 


ELECTRICAL MACHINERY AND APPARATUS. 
685,795. Means for Operating and Controlling Electric Mo- 


tors. Charles J. Reed, Philadelpha, Pa. Filed March 
22, 1899. 
635,793. Method of Operating aud Controlling Electric Mo- 


tors. Charles J. Reed, Philadelphia, Pa. 
cation filed March 23, 18.)J. 
filed May &, 1901. 

685,854. Motor Starting and Controlling Device. Christian 
W. Kragh, Madison, Wis. assigoor to the Northern 
Electrical Manufacturing Company, same place. Filed 
April 9, 1900. 

685,960. Electrical Ignition Device for Explosion Engines. 
Zebulon Wirt, London, Eng. Filed May 21, 1901. 

685,966. Windiag for Dynamo Electric Machines. John B. 
Blood, Newburyport, Mass. Filed March J, 1901. 

685.978. Electric Igniter for Gas-Eugines. Jess B. Fenner, 
Buffalo, N. Y., assignor to the J. W. Ruger Manufactur- 
ing Company, same place. Filed April 4, 1901. 

686,073. Armature for Electric Meters. Carl W. J. Busch, 
Munich, Germany, assignor to Luxsche Industrie- 
werke, A. G., Ludwigshafen, Germany. Filed July 30, 
1901. 


Original appli- 
Divided and this application 
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683,133. Ariniture-Adjustiag Davice for Relays or Other 
Iasteurn sats. Ulysses G. Rogers, New York City. Filed 
April 19, 1901. 

636.152. Motor. Albert W. Smith, Washington, D. C. Filed 
Bept. 9, 1901. 

TELEPHONES AND TELEPHONE APPARATUS. 

695,846 645,847. Switchboard for Telephone or Like Er- 


changes. Howard F. Jones, Wilson, N.C. Filed Nov. 6, 
1999, April 7, 19). Ranewel March 15, 1901 
683.07 1. Telephone Toll Signal and Collector. Andrew 


Holzmaun, Brooklyn, N. Y. Filed April 8, 1901. 

035,20, Repeater for Telephone-Circuits. Clyde J. Cole- 
mau, Chicago, III., assignor, by mssne assignments, to 
George B. French, Boston, Mass., and Frank L. Hall, 
New York City. Filed Nov. 8, 1899. 


MISCELLANEOUS. 


685,742. Wireless Telegraphy. Archie F. Collins, Philadel- 
phia, Pa., assignor to Charles A. Chase, same place. 
Filed March 31, 1900. 

635,766. Mazaetic Fuse Cut-Out. 
Point, Md. Filed March 25, 1901. 

685.776. losulator.Support. Fred M. Locke, Victor, N. Y. 
Filed July 22, 1901. 

635,797. Accumulator Electrode. 
Germany. Filed May 18, 1960, 

035.817. Magnetic Ore.Separator. William P. Cleveland 
and Camden E. Ka»wles, Joplin. Mo., assigaors to the 
Magnetic Separating Company, same place. Filed May 
7.1900, Renewed May 8, 1901. 

€85,953. Method of Intensifying and Utilizing Effects Trans- 
mitted Through Natural Media. Nikola Tesla, New 
York City. Filed June 24, 1899. Renewed May 29. 1901. 

685,954. Method of Utilizing Effects Transmitted Through 
Natural Media. Nikola Tesla. New York City. Filed 
Aug. 1,1899. Renewed May 29, 1901. 

685,955. Apparatus for Utilizing Effects Transmitted from 
a Distance to a Receiving Device Through Natural Me- 
dia. Nikola Tesla. New York City. Original application 
filed June 34, 1-99. Divided and this application filed 
Sept. 8, 1899. Renewed May 29, 1901. 

685,956. Apparatus for Utilizing Effects Transmitted 
Through Natural Media. Nikola Tesla, New York City. 
Origioal application filed Aug. 1, 1899. Divided and this 
applieation tiled Nov. 2, 1839. Renewed May 29, 1901. 

635,957. Apparatus for the Utilization of Radiant Energy. 
Nikola Tesla, New York City. Filed March 21. 1901. 

685,958. Method of Utilizing Radiant Eoergy. Nikola Tesla, 
New York City. Filed March 21, 1901. 

085.965. Electric Furnace. Charles P. Bary, Paris, France. 
Filed Oct. 1R, 1900. 

636,020. System of Electrical Distribution. 
dell, Ithaca. N. Y. Filed Sept. 1, 1900. 
680,043. Motor-Carriage. Henry Ford, Detroit, Mich.. as- 
signor to the Detroit Automobile Company, same place. 
Original application filed Dec. 8, 1898. Divided and this 

application tiled Sept. 12, 1809. 

680,073. Electrically-Controlled Combination Lock. William 
H. Hollar and Alonzo L. Rhodes, Philadelphia, Pa.; said 
Rhodes assignor to said Hollar., Filed March 20, 1901. 

686. 102. Steeriog Mechanism for Motor-Vehicles. Wilhelm 
A. Maybach, Canustadt, Germany, assignor to the Daim- 
ler Manufacturing Company, New York City. Filed 
March 28. 1901. 

646,148. Nipple for Electrical Conduits. Alexander C. 
Proudfit, New York City, assignor to Thomas & Betta, 
same place. Filed Dec. 24, 1:00. 

696,135. Electrical Sounder. Ulysses G. Rogers, New York 
City. Filed April 17, 1901, 

683,137. Solenoid Graduating Tube. Ulysses G. Rogers, 
New York City. Filed May 24, 1901. 

686,138  Electrical.Instrument Case. Ulysses G. Rogers, 
New York City. Filed June 5, 1901. 

686,150. Differential Indicator and Electrical Alarm Attach- 
ment. John G. Jones. Howard G. Shortt and Edward G. 
Shortt, Carthage, N. Y. Filed March 11, 1901. 

683,207. Auxiliary Signaling-Box. Charles W. Cornell, East 
Orange, N. J., assignor to the Gamewell Fire Alarm Tele- 
graph Company, New York City. Filed March 22, 1900, 

686.22. Electric Clock. Thomas E, Heeter, St. Louis, Mo. 
Filed Jan. 7, 1901. 

686,223, Telephony. Isidor Kitsee, Philadelphia, Pa. Filed 
Feb. 20, 1896. Renewed March 1, 1901. 

686,229. Locking Device for Steering Mechanism of Auto- 
mobiles. Albert L. Kull, Camden, N.J. Filed March 
20, 1901. 

686,235. Running Gear for Motor.Carriages. Ralph L. Mor- 
gan and William H. Edmondson Worcester, Mass., as- 
signors, by mesne assignments, to the American Bicycle 


Noble Jones, Sparrow^s 


Albert Ricks, Berlin, 


Frederick Be- 


Company, Jersey City, N. J., and New York City. Filed 
Aug. 24, 1900. 
DESIGN. 
35,206. Telephone-Transmitter-Box. Richard M. Eaton, 


Philadelphia, Pa., assignor to the Novelty Electric 
Company, same place. Filed Sept 23, levi. Term of 
patent 8h; years. 
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THE TELEPHONE WORLD. 


Modern Telephone System for Montgomery, 
Ala. 


Thenew telephone system for which a franchise has been 
granted by the city council will begin building in Montgom- 
ery the first week in Deeember, according to J. J. Dixon, 
who will be secretary and general manager of the new 
company. 

Mr. Dixon recently went to Montgomery from his home in 
Birmingham. He was accompanied by Sterling A. Wood 
and 8. M. Lovejoy, who are associated with him. P. T. 
Whilden will be president of the company. 

" We came here to incorporate the company under the 
laws of the State, and we will complete this part of the 
work," said Mr. Dixon. The organization as styled in the 
charter isthe Alabama Telephone & Telegraph Company, 
I was for some time manager of the People’s Telephone 
Company, the independent Birmingham organization, but I 
have been interested in Montgomery all of this year. 

Oer Montgomery franchise provides that we cannot 
charge a greater price for telephones than $3 a month for 
business houses, and $1.50& month for residences. It also 
provides that this company can never be transferred to any 
other company. 

* The company is capitalized at $250,000, and we expect to 
spend every cent of thig money in Montgomery. Among 
other improvements we will build a handsome office building, 
which will be equipped after the most modern fashion. 
Ground will be broken for the system the first week in De- 
cember, and we expect to bave it ready to be operated by 
June ist of next year. 

“Ihave just returned from New York and other Eastern 
oities, where I have made an investigation of all kinds of 
telephonic apparatus. We will use only high-grade instru- 
ments. I have selected the Stromberg-Carlson switchboard 
and instruments, and the system will be equipped with me- 
tallic circuits, copper wires and everything that is strictly 
up-to-date. Considering the low charge and the service 
which we will give the public we expect to put from 3,000 
to 5,009 telephones in Montgomery the first year the system 
is in operation." 

Mr. Dixon said that the company contemplated exparding 
and that after a year of operation in Montgomery connec- 
tion would be made with all neighboring cities. 


Rates of the Bell Telepbone Company of Chester, Pa., 
have been materially reduced, the new schedule to take 
effect the 1st of January. The cheapest present rate for 
business houses, specia] circuit, is $90 for 900 callg, and six 
cents for each additional call. The new rate is $69 for 800 
calis and five cents for each additional call. Foratwo-party 
oircuit the present rate is $60 for 600 calls and six cents for 
each additional call. The new rate is $48 for 600 calls and 
five cents for each extra call. For a three-party circuit the 
current rate is $45 for 500 calls and six cents for extra calls, 
For residences, the new rate will be $60 for special circuits. 
800 calls, with five cents for additional calls; $42 for two- 
party, 600 calis, and five cents additional; $36 for four. party, 
600 calls, and five cents additional; $30 for six-party, 800 
calls, and six cents additional, and $30 for a six-party, 500 
calls, and six cents additional. A proportionate reduction is 
made for a higher numberof calis. The managers will give 
no reasons for these reductions. Officials of other com- 
panies say the cheaper tariff is solely due to prospective 
competition. 


The Jerseyville, III.. Telephone Company has moved into 
new quarters in the Leigh Building on Main street. The 
securing of the new quarters is a part of the improvements 
which the company is making to its system in that city. The 
exchange now has over 300 subscribers. The company, of 
which J. M. Page is president, is composed of local cap- 
italists. 


The New Lisbon, Ind., Telephone Company has filed articles 
of association with the Secretary of State, naming its capital 
as $5,000. The company will operate in Dudley, Liberty and 
Henry townships, Henry County, Ind. The directors are 
J. M. Mercer, Jobn A. Miller, H. H. Koons and J. R. Leakey. 


The Interstate Telephone Company, which recently pur- 
chased the Independent Home Telephone Company at 
Bridgeton, N. J., will put in an entirely new plant there. 
New quarters have already been secured and leased for ten 
years. 


The new Arcadia, Wis., Telephone Company has an- 
nounced tbat it will immediately start the installation of a 
new exchange in Arcadia. The old exchange, which was a 
very inferior one, will be torn out, and the new one com- 
pleted by November 15. 


The Jackson County Home Telephone Company, Jackson, 
O., has increased its capital stock from $50,000 to $75.000. 


New Telephone Plan. 


In order to accommodate its subscribers the Delmarvia 
Telephone Company of Wilmington, Del., has decided upon a 
new plan. The company has a number of subscribers in 
Newark. Totelephone from the former city tothe latter. 
costs & small fee, but the company thought that the Newark 
people should be given a better rate. 

Each subscriber in Newark has been furnished with a 
book of coupons, each good for atalk over the telephone 
from Wilmington to their home in Newark. If a Newark 
subscriber desires to talk to Newark he can go into any place 
in Wilmington where there is a Delmarvia telephone, and 
talk by depositing a coupon with the owner of the telephone. 
This coupon is accepted as cash. The coupons can only 
be used by the subscriber and are not transferable. If they 
are used by any one other than the subscriber the company 
collects the cost of the telephone call from him, The plan 
has worked successfully and is a great accommodation to 
people of Newark who chance to be in Wilmington on busi- 
ness and want to talk to their home over the Delmarvia sys- 
tem. Making the coupons non-transferable protects the 
company under the system, and so far few people have 
violated the rule. 


The committee appointed at a recent special meeting of 
the stockholders of the Badger State Long Distance Tele- 
phone Company of Janesville, Wis, for the purpose of 
reorganizing the company and placing its affairs on a strict 
business basis, held its first meeting ashorttimeago. All 
twelve members of the committee were present and the 
committee organized by electing C. W. Twining of Monroe, 
chairman, and F. W. Coon, Edgerton, secretary. A general 
plan of reorganizing was adopted and the chairman was 
authorized to appoint a sub-committee of five members to 
carry out the plan. 


Rural telephone subscribers on the Independent Telephone 
Company's line running out of Port Byron, Ill, now enjoy 
the privilege of service into tbe tri-cities over the Central 
Union Company's lines. This important step toward con- 
necting up the independent lines in the county with the tri- 
cities exchanges bas just been consummated by the Central 


. Union people and they are now in position to furnish com- 


munication to & considerable territory in the upper end of 
the county embracing the 180 subscribers of the Independ- 
ent Telephone Company. 


soe 


The St. Paul, Mian., city authorities are said to be prepar- 
ing to bring action against the Northwestern Telephone 
Company to enforce payment of 5 per cent. gross earnings 
tax on its entire system in St. Paul. Their contention is 
that in accepting the council's permits for extensions the 
company has in effect secured a new franchise, for which it 
must pay the tax named in the new city charter. 


B. F. Pankey, proprietor of the new Independent Tele- 
phone Company of Topeka, Kan., expects to have that ex- 
change in operation by the first part of next month. All 
the plans for the Independent Company's line are being 
made in accord with the latest improved systems of teleph- 
ony, and the indications are that Topeka will be given a 
good service at a moderate price. Mr. Pankey has not yet 
made public announcement of bis rates. 


J. Alexander of Clayton, N. M., representing the Plains 
Telephone Company, will put in a local telephone service in 
Woodward, Okla. The Woodward exchange will also be the 
central exchange for a number of long-distance lines, which 
have been needed there for some time. 


W. B. Crossland, of Guthrie, Okla., is in receipt of a letter 
from Washington, D. C., stating that he had been granted a 
patent of his invention of a sectional telephone pole. This 
pole it is stated, is put together something like a jointed 
lightning rod, and can be shortened or lengthened at will. 


The Gainesboro Telephone Company is greatly improving 
its exchange at Sparta, Tenn., putting in 50. foot poles and 
otherwise bettering its facilities. There are now 99 boxes 
on the exchange. i 


The West Kentucky Telephone Company, composed of 
Mayfield and Fulton capitalists, of which J. E. Wright, of 
Louisville, is manager, has filed articles increasing the cap- 
ital stock from $25,000 to $30,000. 


According to Dr. A. A. Stockton, a director of the New 
Brunswick Telephone Company, the city of St. John's, 
N. S., will not have the use of free telephones at the ex- 
pense of the company. 


With the 343 kilometers of telephone wires recently strung 
up at Monterey there are now 2,331 kilometers of telephone 
wiring in active servicein the State of Neuvo Leon, Mexico. 


New Belgian British Telephone Line. 


The following has been received at Washington, D. C., 
from Consul Roosevelt, dated Brussels, October 10: In a 
few daysa new submarine telephonic cable will be laid, con- 
necting Brussels with London. The point of immersion on 
this side will be near La Panne, and on the English coast the 
line will emerge at Ramsgate. The circuit will be so dis- 
posed as to serve large commercial cities of Belgium and 
England, such as Antwerp, Liege, Birmingham, Manchester 
and Liverpool." 


In all probability within a comparatively short spaee of 
time the exchanges of the Automatic Telephone Company 
in New Bedford and Fall River, Mass., will be connected 
with a long-distance service. President Davol, when inter- 
viewed recently, said that the matter had been considered, 


but nothing definite had been done, although it was more 


than probable that the plan would be put in operation. A 
distinct company, or rather an individual, has made a favor- 
able offer to dothe work and maintain the line, and the com- 
pletion of details regarding local arrangements at either 
end alone retarded the beginning of the work. It is ex- 
pected that these affairs will be so adjusted that the long- 


distance service will be put in operation in the near future. 


Another deal was made this month in telephone affairs. 
The sale of the Juniata and Susquehanna Telegraph & 
Telephone Company, which has been in operation from Sel- 
lin'a Grove to Millersburg and Sunbury to Lewistown, Pa., 
and covers a distance of 260 miles, to the United Telephone & 
Telegraph Company. Quite a number of Sbamokin, Pa., 
people are interested in these companies, amongst them 
belng Geo. C. Graeber, John Mullen, E. G. Seiler, W. W. 
Ryon, E. M. Leader and John and Will Helfenstein. 


John Enoch of St. Louis, Mo., has been granted a 30 year 
franchise to establish and maintain & telephone system in 
Kansas City. The grantee is bonded on $20,000 to begin 
worx in 60 days. The ordinance provides for business tele» 
phones at $54, and residence telephones at $48 a year. 


The directors of the Citizens’ Telephone & Message Com- 
pany of Fostoria, O., have decided to put in four additional 
long-distance toll lines and have declared a 5 per cent. divi- 
dend on common stock. 


The new switchboard of the Michigan Telephone Com- 
pauy at Dimondale, Mich., will shortly bə installed, giving 
direct communication between that town and Lansing. 


About 200 men employed by the American Telephone 
Company have begun work ona line from Decatur, Ala., to 
Memphis, Tenn. 


The Calhoun County Telephone Company of Marshall, 
Mich., has increased its capital stock from $100,000 to 
S150, 000. 


The Secretary of State of Indiana was lately notified 
tbat the Connersville Telephone Company had increased its 
capital stock from ; 25,000 to $50,000. 


The Hudson; River Telephone Company of Newburg will 
install a telephone system in Walden, N. Y, 


A new telephone service i8 to be added to tbe modern 
conveniences in Ipswich, Mass. 


The Northwestern Telephone Company of Defiance, O., 
increases its capital stock to $160,000. 


— ww .- 


TELEPHONE INCORPORATIONS. 


The American Telephone Mutual Fire Association, To- 
ledo, O. 


The Farmers’ Telephone Company of Steuben County, 
Angola, Ind. Capital stock, $1,500. 

The Booneville & Tupelo Telephone Company, Booneville, 
Miss, Capital stock, $2,000. Incorporators: Philips, Hinds 
& Co., W. R. Whitesides & Co., B. A. P. Selman and others. 


The Interstate Independent Telegraph & Telephone Com- 
pany, Trenton, N. J. Capital stock, $8.000,000. Incorpora- 
tors: W. Monds Greene, Nelson R. Vanderhoof and Charles 
N. King. 


The Flat Rock Telephone Company of Seneca County, 
Tiffin, O. Capital stock, $5,000. Incorporators: C. C. 
Pfund, T. E. Wygant, S. D. Huff, E. F. Leinhard, W. H. 
Gardner and F. E. Harris. 


The Williamson County Telephone Company, Taylor, 
Tex.—to construct, acquire, maintain and operate telephone 
exchanges and toll lines at and between all pointsin William- 
son County. Capitalstock, $100,000. Incorporators: James 
S. Brailey, H. M. Daugherty, W. H. Harper, Jr., J. E. 
Boynton and J. B. Earl. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Amite City, La.—W. B. Senter contemplates estab- 
lishing an electric light plant and ice factory. 

Bessemer, Ala.—At a recent meeting of the city 
council an ordinance, which contains & contract with 
the Birmingham Railway Light & Power Company to 
furnish the city with arc and incandescent lights, 
passed its first reading. It is understood that the 
company will purchase the plant here. 

Cape May, N. J.—Through the efforts of ex-Senator 
Lemuel E. Miller of this city & syndicate of wealthy 
Philadelphians has purchased from the W. O. Robb 


estate the Franklin electric light plant, which fur- 


nishes public and private electric lighting in this city. 

Cleveland, O.—Councilman Springhorn is back of a 
movement to ask the next Legislature to authorize the 
city to issue $500,000 worth of bonds for the establish- 
ment of a municipal lighting system. 

Colon, Mich.—A dam is being constructed by East- 
ern parties in the St. Joseph River near here to fur- 
nish power for electric lighting. 

Douglas, Man.—The citizens are talking of baving 
the town lighted by electric lights. 

Downsville, N. ¥.—The people of this place are 
making an effort to secure electric lights. 

Estherville, Ia.—Eighty progressive business men of 
this city will sign a $1,600 note to permit the city to go 
ahead with the improvement of the electric light and 
waterworks plants which were interrupted. 

Galveston, Tex.—The Citizens’ Electric Light Com- 
pany will enlarge and increase the capacity of its 
plant by the erection of an addition and installation of 
new dynamos, engines, etc. The cost will be $150,000. 
W. W. Chapman, general manager, can be addressed. 

Globe, Ariz.—The Pinal Mountain Water Company 
is seriously considering the proposition to put in an 
electric light plant, and if it decides to do so, will 
make the rates for lights sufliciently low to induce 
their more general use. 

Hancock, N. Y.—The taxpayers of this place have 
voted, 56 to 24, to authorize the trustees to make a ten- 
years’ contract for lighting the streets with electricity. 

Hartford, Conn.—The contract for the wiring of the 
State capitol for its lighting by electricity has been 
awarded to the New England Engineering Company of 
Waterbury, that concern naming the lowest flgure of 
any of the dozen bidders. The price is approximately 
$10,000. 

Jasper, Ala.—Mr. Hudnall of Ensley and associates, 
will apply for a franchise for the construction of 
waterworks and the erection of an electric plant at 
this place. 

Kent City, Mich.—This city will soon be lighted by 
electricity. 

Lake Providence, La.—The question of issuing bonds 
for waterworks and an electric light plant is being 
agitated. 

Mansfield, La.—The city has voted $13,500 of bonds 
for the erection of an electric light plant and water- 
works. The mayor can be addressed. 

Marion, Ind.—The local business men are preparing 
to organize a co-operative electric light company. 

Searcy, Ark.—A committee has been appointed to 
consider the plans for waterworks, electric light plant 
and ive factory. J.N. Rachels, chairman. 

Warehouse Point, Conn.—The electric light company 
of Windsor Locks has decided to extend its lights to 
the streets of this village. 

Whittier, Cal.—An electric light plant is to be es- 
tablished atthis place in the near future. 


Street Railways. 


Allentown, Pa.—A charter was recently issued at tbe 
State Department to the Lehigh & Carbon Traction 
Company of this place. The line is 15 miles long and 
takes in all the towns between here and Walnutport. 
The capital is $90,000. 

Atchison, Kan.—Superintendent E. L. Hillis, of the 
Soldiers Orphans’ Home here will ask the next Legisla- 
ture to appropriate funds with which to build an 


electric railway from this place to the Home, a dis- 
tance of two miles. 

Baltimore, Md.—The Maryland, Sparrow's Point & 
North Point Electric Railway Company of Baltimore 
County has been incorporated by Robert S. Carswell, 
Alvin N. Bastable, B. Stanley Carswell, William F. 
Stillwell and Alexander H. Schultz. 

Chester, Pa.—The United Traction Company, which 
owns the trolley linesof this city, Wilmington, Reading 
and Lebanon, has in contemplation a continuous route 
from Wilmington to Harrisburg via Reading. 

Concord, N. H.— Wallace D. Lovell, the electric 
railway magnate, says that if the citizens of Dovor, 
Concord and the intermediate towns will raise $200,000 
he will furnish the remainder of the $1,000,000 re- 
quired for the construction of an electric railway be- 
tween the two cities, for which he holds a charter 
granted by the last Legislature. 

Dahlonega, Ga.—This place is to have an electric 
railroad. 

Fairmont, W. Va.— The Fairmont Electric Railway 
Company, of which John A. Howard, of Wheeling, is 
president, will expend $50,000 in doubling the capacity 
of its electric power plant. The contract for erection 
of a large power house will be awarded at once. 

Galesburg, Ill.—AÀ new electric line is talked of to 
run from here to Macomb. It is to be an extension of 
the one already laid out to Abingdon. 

Girard, Pa.—It is reported that W. V. Culbertson 
of this place has purchased the right of way and will 
extend the Erie-Cambridge trolley line from Cam- 
bridge Springs to Titusville, Pa. ` 

Leechburg, Pa.— A second trolley company has been 
chartered here. This company, organized under the 
name of the Leechburg & Apollo Street Railway Com- 
pany, has secured franchises, and charters for two 
bridges across the Kiskiminetas Hiver, one to Hyde 
Park, and the other near Apollo, were applied for. 
Capt. Alfred Hicks is president. 

Lexington, Ky.—A $7,000,000 syndicate to build in- 
terurban electric roads between Lexington and other 
cities of the central blue grass region was organized 
here last week. The syndicate is backed by New 
York, Chicago and Detroit capital. The chief offices 
of the corporation will be at Lexington, and the main 
power plant, to be erected at a cost of $500,000, will be 
located here. The company's charter gives it the right 
toconstruct electric lines to Georgetown, Nicholas- 
ville, Winchester, Mt. Sterling, Versailles, Frankfort, 
Paris, Richmond and South Elkhorn. 

Natchez, Miss.—W. A. Percy of Memphis, Tenn., is 
interested in the proposed street railway in this city, 
which will be about four miles in length if built. 

Preston, Minn.— At a meeting of business men it was 
decided to incorporate the Minnesota & Iowa Electric 
Railway Company with headquarters here, the line 
to extend from Decorah by the way of Preston to 
Chatfield, and ultimately to the twin cities. 

Saranac, Mich.—At a special meeting of the city 
council & franchise for an electric railroad was 
granted to E. L. Alvord and I. F. Tucker for the Sagi- 
naw and Grand Rapids Electric Street Railroad 
through the village. 

Shawano, Wis.—Capitalists of this city and Green 
Bay are considering a project to organize an electric 
road stock company for the purpose of building a line 
from Green Bay to Shawano for both passengers and 
freight. The capital stock is to be $300,000. 

Sioux Falls, 8. D.—Col. Chase of Atlanta, Ga., who 
wants to establish an electric railroad between this 


city and Madison is inspecting same. 


Toledo, O.—The project to build an electric railway 
from this city to Ypsilanti, by the way of Petersburg, 
Milan and Dundee, is said to be taking a definite form. 

Topeka, Kan.—The board of county commissioners 
of Wyandotte County has under consideration the ap- 
plication of W. E. Winner for a new franchise in that 


county for the interurban electric railway which he . 


proposes to build along the Kaw Valley from Kansas 
City to Topeka. 

West Chester, Pa.—The Keeley Trolley Company of 
this place has been granted a State charter to operate 


: trolley line from Phoenixville through Springs City 
to Birdsboro. 


Manufacturing. 


Mattapoisett, Mass.— There is & rumor that the old 
factory in the northern part of the town is to become 
& place for the manufacture of electric lamps, or else 
an automobile manufactory. 

Montreal, Can.—Incorporation is sought for the 
Canadian Electrolytic Company, composed of Boston 
and Montreal capitalists, which propose to manufac- 
ture, refine and treat salt, lime, soda, bleaching pow- 
ders, acids, alkalis and minerals of all sorte, by the 
electrolytic process. The headquarters of thecompany 
will be in this city. The capital is $300,000. 

Trenton, N. J.—A certificate incorporating the Gas 
Appliance Company of America was filed in the 
county clerk’s office a short time ago by Attorney 
Theodore Backes. The company is organized to manu- 
facture, deal and sell all kinds of electrical and gas 
fittings on a capital of $10,000. The incorporators are 
Frank 8. Moses, Thomas Mellick and John Tidgwell. 

Worcester, Mass.—The Electrical Advertising Com- 
pany of this city has recently been incorporated to 
manufacture and operate electric signs, which are con- 
trolled by strong letters patent, and in addition to 
making the electrical signs it will make other kinds of 
electrical devices for illuminating and decorative 
work. The vice-president and general manager is 
George E. Linton, and the secretary of the beard of 
directors and treasurer of the corporation is Eugene 
C. Belknap. 


Company Matters. 


Fremont, O.—The Fremont Gas Company has 
changed its name to the Fremont Gas, Electric Light 
& Power Company, and enlarged its powers in ac 
cordance and increased its capital stock from $75,000 
to $250,000. J.T. Lynn is president and W. B. Daly 
secretary. 

New York City.—These retiring directors of the 
Electric Vehicle Company have been re-elected: H. M. 
Byllesby, George Chapman, G. H. Day, P. T. Dodge, 
T. W. Goodridge, Albert A. Pope, A. L. River,I. I. 
Rice and F. C. Stevens. 

Trenton, N. J.—The Marshall Trading Company has 
changed its name to the Electric Properties Company. 


Power and Transmission. 


Griffin, Ga.—Seaton Grantland, W. J. Kincaid, 
J. M. Brawner and Chas. Wheeler will organize a 
company with a capital stock of $100,000 for develop- 
ing the High Falls in Monroe County for furnishing 
electric power to this, and probably other cities. 

Labarge, Mich.—The power plant, which the Thorn- 
apple Electric Company is building on the Thornapple 
River at this place, is expected to be in operation by 
the middleof December. 

Montreal, Can.—The new extension to the electric 
works at Chambly will increase the horse power by 
nearly 15,000. This will give a total of 3,000 hp., to 
be controlled by the Montreal Light, Heat & Power 
Company and the Royal Electric Company. 


A.utomobiles. 

Cleveland, O.—The Western Automobile Company 
of this city was lately incorporated with $10,000 
capital stock by R. M. Owen, Henry J. G. Melcher, 
Thomas McCansley, Henry R. Ahrens and W. E. 
Baldwin. 

Colorado City, Col.—Kansas capitalists are planning 
the establishment of an automobile line in this city, 
which will cater to tourists, offering rapid transit of & 
modern kind to all points of interest at low fares. 

Mansfield, O.—Beardsley & Hubbs, automobile 
manufacturers of this city, are moving their works to 
Shelby, and will occupy the old rib works building. 

Saginaw, Mich.—Negotiations are pending between 
a local business man and New York men for a 
site on Tilden street for an automobile factory. The 
firm will have a capitalization of $250,000. 
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Closing Prices Monday. November 11, 1901. 


STREET RAILWAY STOCKS. 


NAME. Par 
NEW YORK CITY. value 
Bleeker Street and Fulton Ferry................ 100 
Broadway and Seventh Avenue................ 100 
Central Crosstown.................. eere . 100 
Central Park, North and East River......... .. 100 
Christopher and Tenth Street.. oseese 100 
Dry Dock, East Broadway and Battery.. e 100 
Eighth Avenue eer rro Pe 8 100 
Metropolitan Street Railway.................. 100 
Ninth Avennnunuuaukkll. 4 100 
Second Avenuaſſmſmſeeeiei cece cece nnn 100 
Sixth Avennuuauauauluaaul .. 3ĩ 100 
Third Avenualõeeeee n 100 
Twenty-Third Streeeeꝶ t eee e ees 100 
OTHER CITIES. 
Albany United Traction....................... 100 
Brooklyn City Railwayuũů ne Ʒ. 100 
Brooklyn Rapid Transit . 100 
Baltimore United Railways, com.............. 50 
do. do. do. pref................ 90 
Buffalo BallwW8y:i os ence Stewie ERE EXE EET EE S 100 
Cleveland City Railway............... esee 100 
Cleveland Electric Railway..... Would deus E 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. pref see 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, new............... 100 
do. do. do. Dref... o vrv aes 100 
St. Louis United Railways, com............ ss 100 
do. do. do. peel! 100 
United Electric of New Jers ex 100 
PHILADELPHIA. 
American Railway8................... eee 50 
CItIZODB ifs os cese o xA DOC EXER EE OUR EE 50 
Columbus Bailway.................... eee 100 
Columbus Railway, pref.................. csee 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paid....................eeeee 50 
Consolidated Traction of Pittsburg.......... 50 
do do PCC 2 50 
Dayton Traction... n 100 
Fairmount Park and ifaddington V 50 
Fairmount Park Transportation S. 50 
Frankford & Southwarnknñ·˖·khh eese 50 
German toon „ 50 
Green & Coates, 815 paid...................... 50 
. N & Fairmount............. 2 
Indianapolis: Street RAllIWAyY.: n. ees 100 
Lehigh Avenue, $30 paid....................-- 50 
Newark: NJ. soos M sedes 100 
Philadelphia City, $23.75 paid. ................- 50 
Philadelphia & ray's Ferry, $25 paid......... 50 
Philadelphia Tractikc nnn. 50 
Railways Company Generals 5 
Reading Traction................. e 50 
Ridge Avenue, 828 paid......................-. 50 
ROCHOStER eee eee 100 
Scranton and Carbondale....................-* 100 
Second & Third.......... sosessesessrssesese 50 
Scranton Railway................. enn nnn 50 
Thirteenth & Fifteenth................. ee 50 
Trenton Street RallWüy.. ertet RAE 50 
Union $30 5-6 paideUuwn . 50 
Union Traction, $17.50 paid............. —— 90 
United Power and Transportation, $29 paid. 25 
poe en of Pittsburg................. ES 
DIBÍ. Co ecco ehe EE 
United Traction of Reading, Pa.............. 50 
West Philadelphia 3 50 
Wilmington and West Chester Traction 50 
BOSTON. 
Boston Elevated, full pai bbb 100 
West End Street, /G ees 50 
do. do. do, pre... cess 50 
CHICAGO. 
, tear ER EE 100 
Lake Street Elevated CC 100 
North Chlcagõ ooo eee e ees —.. 100 
Union Traction, con 100 
do. do. DUCls o oo ones Se eee . 100 


Last Sale. 
Bid. AN 
35 
246 0 
255 260 
208 220 
175 185 
120 125 
400 410 
164 1644 
196 205 
212 215 
175 215 
121 1211 
408 415 
105 106 
240 242 
664 67 
153 154 
91 92 
110 111 
114 115 
85 85t 
46 48 
19i 201 
29 31 
104 107 
234 25 
109 110 
30 34 
85 86 
254 26 
191 801 
16 18 
401 41 
3594 360 
46 48 
100 103 
69 672 
155 1554 
234 24 
641 641 
156 1561 
71 711 
22 224 
460 4661 
1474 148 
151 1514 
48 484 
72 73 
47 47 
42 423 
205 2051 
101 1014 
95i 961 
21 21 
24 2 
3064 310 
25 251 
201 21 
305} 306 
24 244 
310 3104 
240 245 
284 281 
40 404 
14 144 
50 504 
252 2523 
49 464 
1784 179 
94 941 
113 1131 
2002 201 
13 133 
190 200 
131 131 
50 514 
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NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 13 74 
Consolidated Traction Company, am „ 50 233 231 
do. do. do. ref.. 50 64 641 
Federal Street and Pleasant Valley Railroad.. 25 " 57 
Pittsburg and Birmingham Traction Co....... 50 474 49 
United Traction Company, pref............... 50 49 50 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked 
aaa a Boat, e // Er Ced 100 18 19 
Cf d ehe Eid S ees 100 40 49 
Electric Lead Reduction...................... 100 2 24 
Edison Ore Milling Coo. 10 8 11 
Electric Vehicle, con 100 13 1; 
do do pref........ PECORE ke 100 3 4i 
General Carriage.....................eeeeeses 100 i 1 
General ae eee ne eee 100 2581 259 
Boston Electric Light......................... 100 8 
Edison Electric Illuminating.... Dewees. LOO 241 245 
General Electric.. —— 2581 2583 
Massachusetts Electric Companies, com....... 100 36 364 
pref....... 100 934 94 
Westinghouse 1 & Mfg., cõm 50 114 72 
do do do pref 50 riri 18 
CHICAGO. z 
Chicago Edisoůnnnnnn . 100 161 1614 
National Carbon, com.................. eere 100 204 202 
do do pr...... 100 84 85 
PHILADELPHIA. 
Electric Company of America..... REM 50 5i 61 
Electric Storage Battery, com................. 100 51 60 
do do do prek 100 51 60 
General Electric Automobile.................. 50 + i 
National Electri see. hera eee 10 11 114 
Pennsylvania Electric Vehicle, com........... 00 1 11 
do do do pre 50 1 11 
Philadelphia Electric trust ctfs. $5 paid. AIME 25 5i 52 
alertan (Ba keene 
egheny (Pa. ghting Compan gd 100 165 
Buffalo General Electric Company d VV 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence. . 50 92 93 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1414 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value, Bid. Asked. 
American Telephone & Telegraph Company.. 100 1574 158 
Erie Teleg raph & Telephone Company........ 100 21 224 
New England Telephone Company............ 1324 1324 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 106 109 
Commercial Cable Company................... 100 175 134 
Franklin Telegraph Company................. 100 47 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company. 100 120 123 
Mexican Telephone Company................ 100 2 24 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegrapùů 25 78 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.. 25 100 100 
Commercial Union Telegraph Company...... 25 115 2 
Western Union Telegraph Company.......... 92 923 
MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 7 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 113 115 
Cumberland Telephone & Telegraph Co...... 50 1334 1334 
Chesapeake & Potomac Telephone Company.. 100 72 75 
Chicago Telephone Compan g/ 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company....... 78 84 
Hudson River Telephone Company............ 100 109 11? 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I.) Telephone Company........ 50 972 98 


Southern New England Telephone Company.. 100 


ELECTRICAL SECURITIES. 


Closing MES Monday, Nov. 11. 


INDUSTRIAL AND MISCELLANEOUS STOCKS 


Last Sale. 
Value. Bid Asked. 
Electro-Pneumatic Transit.................... 10 11 11 
Eddy Electric Manufacturing Company.. ia 25 8 ai 
Storey General Electric....... ............ éxz. 10 9 12 
Consolidated Car Heating... ................ . 100 55 57 
Standard Underground Cable e 218 220 
Pratt and Whitney, pre 100 84 92 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. Int. Paid. 
Albany Railway SOM PARI, cons. mtg. 5. 1174 J&J 
do. do. 0. gen. mtg. 5s....... 1161 MXN 
Watervliet Turnpike & RR. 18t mtg. 68...... 125 MXN. 
do. do. do. 2d. mtg. 6686. 124 M&N 
Troy City Railway Company, Ist 58...... ese. 1164 T 
BROOKLYN 
Bkn. Heights, 1st mtg...... CCC 1083 A&O 
B., Q. 95 & Sub., Ist mtg. . nnonnnenee. 117 J&J 
lst con mtg........ S 101 MXN 
J iin & Bkn Ist mtg....... TR S. 105 J&J 
Sea Beach Ist mtg.......... . „ M&S 
Bkn. Un. El. Ist mg q 101 F&A 
Nassau Electric, cn tg 98 J&J 
do. lst mtg...... CE „ 114 A&O 
Atlantic Avenue 1st mtg................... ees 108 A&O 
do. do. gen mtg.......... — — ꝗ ⁊᷑j. 115 A&O 
NEW YORK 
Bleecker St & Fult’n Fer’y RR, 1st mtg 78..... 098% er 
Cent P'k, N. & E R. RR, lst cons mtg 48...... 107 J&D 
Central Crosstown RR, Ist mtg 68............. 125 M&N 
Coney Island & Brooklyn RR, 1st mtg 5s...... 101 J&J 
D Dock, E Bd'y & Bat’y R gen mtg 5s ME 117 J&D 
do. do. do. RR scrip 5 per cent, 102 F&A 
Eighth Av RR Co, cert indebt 6 per cent...... 208 F&A 
42d St, Man & St Nicholas Av Ist mtg 68...... 1164 M&S 
do. do. 2d mtg inc 68... 89 J&J 
Lex Ave & Pav Ferry RR, Ist mtg g 58......... 124 M&S 
Metropolitan 5t Ry Co g mtg cl tr g 58........ 120 F&A 
Second Ave Ry gencons mtg 58................ 120 M&N 
do. d Sb o.. . 1083 Jad 
Steinway Ry (L. I.) Ist ‘mtg VCC 116 J&J 
South Ferry RR Co 1st mtg 5s...... TE e, 1104 E 
Third Ave R 1st mtg g 58 C de J&J 
Twenty thira Street Ry Ist mtg 6666... J&J 
deb 58... vr II 106 J&J 
Union (Huckleberry) Ry 1st mtg 5s............ 113 F&A 
BROOKLYN. 
Kings Co Elec L & P...... PP 200 Q& M 
do. do. S/ roroav VERE SUME 110 A&O 
do. do. pur mtg.............. ste 126 A&O 
Edison consol mtg...... ONE E . 991 J&J 
PHILADELPHIA. 
Baltimore Traction 1st 58 coup 1929 reta TC HN M&N 
do do col gold 5s 1900............. 100 J&J 
Buffalo Railway con 5s reg coup 1931.... ...... 118 F&A 
Citizens of Ind ist con gold 5s reg coup 1933.. 110 MXN 
Columbus St Railway 1st con gold 58s coup 1932. 100 1X J 
Continental Passenger Ist 68 coup 1909. "NS J&J 
Consolidated Traction of N. J. 1st gold 5s 1933. 1094 J & D 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1004 J &D 
Dayton (O. en lst gold 5s reg 1916...... 95 J&J 
Duquesne Traction Ist 5s reg coup 1930........ 117% J&J 
Electric-People's 48 trust ctfs reg 1945.......... 96% A&O 
Fairmount Park Transp 1st gold 58 reg c 1912 M&S 
do do 2d gold 5s reg coup 1912 M&S 
Germantown Passenger Ist 5s reg 1904... : J &D 
Hestonville 2d 6s coup1902............... usse. . 102 M&S 
do do con gold 5s reg coup 1924.. 120 M&N 
Holmesburg, Tacony & Frank, Ist g 58 rc 1925. 100 MX 
Indianapolis St Railway gold 4s reg coup 1933.. 83 J&J 
New York & Queens County 5s 1946.......... T A&O 
People's Pass stock trust certificates reg 1943.. 105% F&A 
Philadelphia Traction col tr 48 coup 1917...... 106 F & A 
Rapid Railway lst g 5s reg coup 19155... 105 M&S 
Reading Traction lst 6s reg coup 1933. ......... 128 J & J 
Reading & Womelsdorf 1st 5s coup 1925........ Pat J&J 
Rochester Railway con 5s reg coup 1930........ 110 A&O 
Scranton & Carbondale Ist 68 reg coup 1923.... 100 JI «& J 
Scranton Railway Ist con 5s reg coup 1932. 105 J & J 
Scranton Traction 1st 6s reg coup 1930.......... 117 M&N 
United Railways (Balto.) tr ctfs. 48 reg 1940.... 96 J&J 
United Trac (Pitts.) gen mort 5s reg coup 1907. 115% J & J 
United Traction (Reading) 58 coup 1926........ 103 J & J 
West Philadelphia mort 6s reg 1906............ 111 A&O 
West Philadelphia 2d mort 58 coup 1926.......... 118 MAN 


_ ELECT RICITY 


vou Ir No. 19. 


NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 16. G16 ge.; Lake, 1654(g17c.; 
casting, 16129, 1640. 

The Interstate Independent Telegraph and Telephone Company, capital &. 
000,000, has been incorporated in New Jersey. 


Net earnings of the Brooklyn Rapid Transit for September decreased $41,055, 
and for three months $90,438. 


The United Railway & Power Company is said to have bought the Wilming- 
ton and New Castle (Del.) Electric Railway and the New Castle and Delaware City 
Railway. 

Directors of the Consolidated Traction Company of Pittsburg have declared 


th» regular sami-annual divilenlof 3 per cent. on its preferred stock as regis- 
tered November 5. 


The annual meeting of the Edison Electric llluminating Company of Boston, 
which adjourned October 18 until November 7, has been further adjourned until 
November 22, 


The Detroit Unitel Railway Company has declared the regular quarterly 
dividend of 1 per cent., payable December 2. Books close November 20 and re- 
open December 3. 


The Pratt & Whitney Company has declared the usual quarterly dividend 
of 114 per cent. on its preferred stock, payable November 15. Books closed No- 
vember 9 and reopen November 16. 

A $7,000,000 syndicate to build intarurban electric roads between Lexington 
and other cities of the central blue grass region has been organized at Lexington, 
Ky. The syndicate is backed by New York, Chicago and Detroit capital. 


A dispatch from Cleveland, O., states that the Lake Shore Electric Railway 
Company has filed a mortgage for $0,000,000 in favor of the Western Reserve 
Trust Company that covers the Everett-Moore roads betweeen Lakewood and 
Toledo. 


The Charlestown ( Mass.) Gas & Electric Compary has entered into a contract 
with the Edison Electric Illuminating Company of Boston to supply it with elec- 
tricity for lighting purposes. It is expected that the Charlestown Neck plant 
owned by the Charlestown Company will be abandoned, 


Advices from San Francisco, Cal., state that the entire system of tlie Mar- 
ket Street Railway Company has practically been sold to a Baltimore syndicate. 
It is stated that $26,000,000 in cash is to be paid for the property, and that the 
syndicate will expend at least $4,000,000 in improving the property. 


Thirty million dollars is said to kave been offered through the Chicago City 
Council to the street railway companies of Chicago for all tangible property 
owned by them in connection with the trunk lines, for which franchises will ex- 
pire in 1903. Buffalo capitalists, it is reported, are willing to pay this sum. 

The Atlantic Coast Electric Railway, owned largely by Standard Oil interests, 
bas defaulted on the $20,0^0 interest due November 1 on its $800,000 5 per cent. first 
mortgage bonds. It is thought that default was intentional, to allow insiders to 
profit by a reorganization. The company operates from Pleasure Bay to Ocean 
Grove, N. J., 23 58 miles. 

Elevated railway traflic in Chicago for October shows a daily average for the 
Metropolitan line of 96, 020, an increase of 9,234, or 10.64 per cent., over October 
last year. The South Side Elevated carried 75,C62, a gain of 4,241 passengers, 
or 6.5 per cent. The Northwestern Elevated handled 59.044 passengers, or $,256 
more than last year, an increase of 16 per cent. The Metropolitan, in the first 
eight months of its fiscal year, has increased its traffic 6.75 per cent. The North- 
western for five months has gained 3.7 per cent, and the South Side for ten 
months bas increased 4.8 per cent. 


A close student of the copper situation in New York says: The figures that 
have been published in regard to the amount of copper now held, in first 
hands, in the country areinteresting. They have, however, lett out of considera- 
tion the amount held by the producers of the West in their own section. If the 
copper held at Baltimore and Perth Amboy amounts to 155,000,000 pounds, the 
amountin the country is at least 200,000,000 pounds, for there is, at Helena and 
other Western depots, some 75.000,000 pounds. Iam sure that these figures are 
very conservative for I have but recently been given authoritative information 
from that region. From a consideration of published figures by the producers 
and the Government statistics, together with the information from reliable 
sources, I feel sure that 200,000,000 pounds is a Small estimate of the copper now 
stored in the United States.” 


New York and Brooklyn traction stocks have the attention just now of the 
large operators in WallStreet. There was some realizing on Monday of Brooklyn 
Rapid Transit by speculators who bought it at much lower figures, but Metropoli- 
tan, on the other hand, which, according to plans now under consideration, will 
take over the Brooklyn Rapid Transit, was strong throughout the entire dav, 
closing with an advance of IIS, at 164. Technical denials were made from both 
Metropolitan and Brooklyn Rapid Transit circles of any scheme for the amalga- 
mation of the two properties. This was to be expected, however, and is quite in 
line with the policy pursued by Metropolitan interests, as, for example, the posi- 
tive statement that Third Avenue would not be accepted by the Metropolitan at 
any price, and thesubsequent acknowledgment that while this report was being 
put cut the insiders had been picking up Third Avenue stock. The Brooklyn 
Rapid Transit directors met Monday, but announced afterward that only routine 
matters were attended to. 
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EDITORIAL NOTES. 


From May to September, 


The Proposed 1902, there will be held at 


American the Crystal Palace in Lon- 
Exposition don, England, an exclusive- 
of London. ly American Exposition. 


The object of holding this 
Exposition is to demonstrate the immense 
commercial development which has taken 
place in the United States during recent 
years. 

The products shown will be exclusively 
American and will be divided into eleven 
classes. In the first class will be found every- 
thing pertaining to machinery and the me- 
chanical industry, such as dynamos, motors 
and electrical apparatus of every description. 
Here also will be shown the latest type of 
locomotives, automobiles, bicycles, etc. 

In connection with the Exposition a com- 
mercial bureau will be established where all 
necessary information will by supplied to ex- 
hibitors as to channels of trade, and the plac- 
ing of goods upon the British and Continental 
markets. The bureau will be under the direc- 
tion of a committee of representative Ameri- 
can and British firms. As usual diplomas and 
medals will be awarded meritorious exhibits. 

There is nodoubt but what this proposed 
exhibition will materially tend to further 
increase the prestige of products manufactured 
on this side of the Atlantic. 

XK Xx X 
At the annual meeting 
of the directors of the 
Manbattan Elevated 
Railway Company, held 
on November 13, Presi- 
dent George Gould in his report gave a very 
fair idea of how the electrical equipment of 
the road was progressing. The public has 
heard so much during the past few years re- 
garding the immediate conversion of the road 
to electric power that statements on the sub- 
ject given out of late have been looked upon 
by the public cum grano salis. However, it 
would really seem now as though progress was 
being made—if slowly—and that before an- 


Equipping the 
Elevated Roads 
With Electricity. 


other year rolls around the cinder-generating 


demons, by courtesy called engines, as well as 
the eye ruining lights in the cars will be things 
of the past. President Gould in his annual 
message to the stockholders among other 
things said : 


No. 90. 


During the last year the improvement and 
enlargement of the company's facilities have 
been steadily pushed. The line from Tremo 
to Fordham has been completed and put in 
operation since July 1, opening a highly prom- 
ising field for growth. 

‘The new terminals secured in the Bronx 
district bave enabled us to give additional and 
improved facilities to, the public on our east 
side lines, which have met with an immediate 
response in increased traffic. During the year 
the change to el2ctrical equipment bas made. 
great progress. The buildings for the central 
power station at East 74th street, and suo-sta- 
tions at Allen street, 34th street and 99th 
Street, are completed, and the machinery is 
being rapidly installed in all of them. 

“Motor equipments are arrivingin quantity, 
and deliveries of 300 new cars will commence 
within two weeks. Our engineers expect to 
turn the first 8,000 hp. engine and dynamo by 
December 1 and run the first trains on Second 
avenue during the month, to be followed up as 
rapidly as the equipment can be assembled 
and put in operation." 

The third rail, according to tbe report, has 
been laid along the Second avenue line as far 
as Chatham Square and work is now in 
progress extending the new equipment from 
that point to South Ferry. 

It can truthfully be said that the speed with 
which the Manhattan road is being converted 
from steam to electricity, does not compare 
favorably with that shown by the Metropolitan 
some time ago in changing its power from 
cable to the underground electric system. 


4 3€ £ 


We have frequently re- 
ferred in these col- 
umns to various alleged 
electrical cures for tuber- 
culosis and cancer. An- 
other cure of this nature has been brought to 
our attention, the invention, so itis claimed, 
of a Dr. Gilman of Chicago. Dr. Gilman's 
method as explained by him is simple. The 
patient is given remedies which will supply 
material needed for the rebuilding of the de- 
stroyed tissue, and he is subjected to the in- 
fluence of the X-rays every day for a few 
weeks or months, as the case may be, in order 
that the cancer may be destroyed. Referring 
to the subject the Chicago physiclan is reported 
as saying: 

„We are in the beginning of an era whea 


Another Aileged 
Electrical Cure 
for Cancer. 
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cancer will bave no terrors. In the last year 
and a half I have treated over fifty cases of 
cancer, including many forms of the disease, 
and have yet failed to findasingle one that 
would not yield readily. 

"[ am of the belief that the disease can in 
the future be broken down quickly and surely, 
even when treatment does not begin before 
the disease 18 well advanced. 

"The Roentgen rays, are of great power in 
the destruction of disease germs. I have found 
them of great value in killing tbe germs of 
tuberculosis. 

“The X-ray pours light and electricity 
through the cancer and destroys the germs, at 
the same time stimulating the activity of the 
starved parts. The medicines which I give 
during the treatment, and which vary with 
the different patients, supply the material, 
lacking in the system, for the restoration of 
normal tissue. 

. *I have thus far lost only one patient whom 
I have treated for cancer by the aid of the 
rays, and that one died of weakness, caused by 
ber inability to take nourishment.” 

It is to be hoped for the sake of humanity 
in general tbat Dr. Gilman’s treatment will 
prove to be the cure that bas so long been 
sought for in vain. However the statement 
of Prof. von Leyden, the chairman of the Ger- 


man National Committee of Inquiry as to 


cancer, which recently met in Berlin, is cer- 
tainly not encouraging. He says: 

"It is beyond conclusion that hereditary 
cancer is of comparative rarity. Our labors 
. are still incomplete, but one thing is certain— 
the world still lacks a cure. Theories and sug- 
gestions only continue to multiply. Our plans 

contemplate exhaustiveness and decisiveness, 
ut the results are difficult to foretell.” 


4 X ** 
Among the many sub- 


A Bill jects to come up for 
Looking to the consideration in the 
improvement Fifty-seventh Congress 

of our area number of great 


Consular Service. importance to manu- 
faeturers engaged in 
oreign trade. Early in the session the bill 
providing for a reorganization of the consular 
service, introduced last year but not acted on, 
will come up for consideration. Whilea variety 
(yf propositions have been under discussion for 
the improvement of the consular service, the 
service has, to a very considerable extent, im- 
proved itself, and is winning frequent expres- 

ions of commendation from businessinterests 
which have received substantial aid, not only 
from the published reports, but also from the 
individual efforts of consular officers to meet 
the growing requirements of American indus- 
try and enterprise. While of course no one 
expects consuls to sell goodsor toobtain orders 
for American manufacturers, or to do the 
work which every successful manufacturer 
must do for himself, it is well understood that 
valuable assistance has been rendered to our 
foreign trade by those of our consuls who are 
fully alert and alive to the conditions surround- 
ing them. By raising the entire consular ser- 
vice to the highest degree of efliciency, the ef- 
forts of exporters to introduce American goods 
abroad will be greatly facilitated and rein- 
forced. This is the aim of the reorganization 
bill of Representative Burton. No class of 
manufacturers hasa more direct interest in 
the betterment of the consular service than 
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those engaged in the manufacture of electrieal 
apparatus and appliances, and those interested 
in foreign trade can do themselves no greater 
service than by personally enlisting the as- 
sistance of their members of Congress in sup- 
port of the pending measure. 

In view of our great progress and develop- 
ment in manufacturing industries, especially 
in the line of electrical work, which now far 
exceed the ability to supply our own wants, 
and in view of the urgent necessity of secur- 
ing more extensive markets abroad, it must 
be apparent toeveryone who has given the 
subject the least thought tbat tbere is an 
urgent demand for the establishment of a 
department of the public service to have the 
charge of and to aid in our industrial develop- 
ment, and to secure us better and more exten- 
sive markets abroad. The time is unusually 
opportune for the establishment of a depart- 
ment of commerce and industries, and never 
was there more need of such a department 
than to day. President Roosevelt is believed 
to be in sympathy with the proposed depart- 
ment, and it is understood that he will recom- 
mend the establishment of such a depart- 
ment in his annual message to Congress. 
That body then should give heed to the de- 
mands of our manufacturers and legislate to 
the end that the department may be created. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


Tie annual meeeting of the electrical com- 
mittee of the Underwriters’ National Electric 
Association will be held at the New York board 
rooms, 32 Nassau Street, beginning 10 A.M. 
‘Tuesday, December 3. 

——— e ¢ a — 

Tne Falls of Glomen, in Norway, are to be 
utilized for the operation of an electric gen- 
erating plant almost,as large as the one at 
Niagara. | 

PROFESSOR GORHAM of Brown University is 
said to have succeeded in extracting from a 
decayed porterhouse steak sufficient illumina- 
tion to take photographs of laboratory appa- 
ratus. Professor Gorbam is seeking to fiud an 
artificial light in which the element of heat is 
not contained, and believes he is on the road to 
definite results. He is connected with the 
bacteriological department of the University. 

— e — 

EiGnT acres of ground for the site of the 
National Standardization Bureau have been 
purchased in the District of Columbia about 
a quarter of a mile west of Connecticut avenue 
on Pierce Mill road. The principal considera- 
tion that led to the selection of thissiteis that 
it is free from mechanical and electrical dis- 
turbances of all kinds, and has an elevation 
satisfactory with respect to atmospheric con- 
ditions. Plans for the buildings have been 
prepared, and their execution will be com- 
menced upon the approval of the plans by the 
board of visitors, which convenes in Decem- 
ber. The buildings provided for are a labora- 
tory and a power house, the entire cost of 
which will be about $250,000. 


— — e 

THE Magnetic Club will have its dinner at 
the St. Denis Hotel in this city to-night, 
November 20. Thomas F. Clark, vice-presi- 
dent of the Western Union Telegraph Com- 


pany, will make a short address, after which 
there will be a variety entertainment. The 
dinner wili be attended by W. C. Humstone, 
president of the Telegraphers’ Mutual Benetit 
Association, together with delegates of that 
association from nearly all the large cities of 
this country and Canada, as well as several of 
the leading oflicials of the Western Union 
Telegraph Company, Commercial Cable Com- 
pany, Postal Telegraph Cable Company, New 
York Telephone Company, Western Electric 
Company and nearly all the other well-known 


electrical] establishments. 
— 2 —U—ů— 


THE Chamber of Commerce of Manila has 
cabled to President Roosevelt, urging that the 
Pacitic cable be laid, and saying that the main 
object would be an immense increase of the 
rubber industry of the Philippines, estimated 
at $15,000,000, and also economy and the facili- 
tation of business. 

— 2 — 

Firms likely to te interested in the pro- 
posed American Exposition to be held in Lon 
don from May to September, 1902 — aud which 
is referred to more in detail elsewhere in this 
issue - may obtain any desired information on 
the subject by addressing Messrs. Alfred H. 
Post X Co., Produce Exchange, New York. 

— 2 — 

F. W. CH. JAN Iso, chief engineer of the 
German electrical firm of Siemens X IIalske, 
Berlin, after spending four months in the 
United States for the purpose of inspecting 
American electrical methods, returned to Eu- 
rope Saturday by the North German liner 


Hohenzollern. 
— 22 ———— 


A GREAT deal of special work was required 
in llavana's new trolley line. While some of 
tlie streets are broad and spacious in the Cuban 
city other streets traversed by the cars are ex- 
ceedingly narrow. ‘The trolley wire support- 
ing pole on one side of a narrow street is at- 
tached to the house, owing to lack of space for 
its location on the curbline. "These poles are 
of pipe, built to form trusses. The two trol- 
ley poles on the car are necessitated by the 
overhead return system adopted, it being 
feared that the use of the rail would be un- 
Satisfactory for this purpose during the dry 


season, 
— 


Tug Commercial Cable Company announced 
last Saturday that its steamship, the Fara- 
day, Sailed on Friday from Waterville, Ire- 
land, to lay a cable from thiscountry to Faval, 


Azores. 
— 2 — — 


Corron mills to be run by electricity are 

projected in Oklahoma. 
— — — 

ProF, EDWARD C. PICKERING, director of the 
Harvard Astronomical Observatory, bas made 
a discovery that, in his own words, opens up 
possibilities of a very great future, and whicb 
bids fair to revolutionize all chemical and 
physical theories of the tinal composition of 
matter. A streak of lightning was caught at 
llarvard Observatory last July and a photo- 
graph taken of its spectrum. From such 
a small beginning two epoch-making dis- 
coveries have developed. Not only are the 
chemical elements so called compounds, but 
in the opinion of Prof. Pickering it is likely 
that hydrogen itself, which chemicalscientists 
have thought to be the one element of which 
the others would sooner or later prove to be 
compounds, seem to be of composite nature. 
Prof. Pickering furnishes the above iufor 


Nov. 20, 1901.] 
mation in explanation of his circular of the 
16th inst., on the spectrum of lightning," 
taken July 21. Other photographs were made 
at about the same time. The photographs 
showed the curious fact that the spectrum of 
lightning is not:always the same. 
— —— 


THE twin 6,000 hp. generating units, which 
the Edison Electric Illuminating Company of 
Brooklyn, N. Y., has put in its power house 
in 66th street, were inspected last week by the 
executive committee of the company. The 
two giant engine generators are the largest in 
the world. One is in operation and the other 
will be soon. 


——— —-9-4»-——— — 


A CAT was thecause of agreatdealof trouble 
to tbe International Traction Company and 
the Niagara Falls Power Company a short 
time ago. Puss climbed a trolley pole on the 
Buffalo and Lockport Electric Railway at 
Hoffman, a small hamlet west of Lockport, 
N. Y., and tried to walk on a feed wire. Her 
tail touched the parallel wire tbat carried the 
current back to Niagara Falls. There was a 
flash that could be seen for miles as the 24,- 
000 volts of electricity passed through her 
body, which was burned to a crisp. Her life- 
less body fell across both wires, and did not 
drop to the ground. This short circuited the 
current and caused a fuse at the Niagara Falls 
power house to burn out. The power was im- 
mediately cut off from all the lines running 
out of the power house. It was two hours be- 
fore the cause of tbe trouble could be located 
and the charred body of the cat removed from 
the wires. In the meantime power wasshut off 
from a great part of Westera New York and 
hundreds of cars on electric railways were mo- 
tionless. 

NEHME ENS 

A NEW dynamite gun of destructive powers 
has been privately subjected toa series of tests 
at Fisher’s Island by a special board of officers 
of the Bureau of Ordnance of the United States 
Army. For several years the Government has 
been engaged in thecreation on Fisher's Island 
of a veritable Gibraltar which will render the 
eastern entrance of Long Island Sound impreg- 
nable to any naval attack, and thus protect all 
the shore cities from New London to New 
York. In this great scheme of defense the 
dvnamite gun covering the narrow channel be- 
tween Fisher's Island and Plum Island, on 
which formidable batteries have also been 
erected, plays an important part. The gun is 
mounted on a seacoast carriage, permitting an 
elevation of 35 degrees and a train through the 
full arc of the circle, power for this purpose 
being supplied by electric motors placed under 
the carriage. With the caliber projectile it 
proved its ability to hurl 500 pounds of nitro- 
gelatine, sufficient to annihilate any ship 
afloat, a distance of about 3,000 yards, with a 
degree of accuracy, the experts declare, not 
excelled by the most improved types of large 
caliber rifled guns. With smaller projectiles 
the range was almost doubled without any 
sacrifice of accuracy. 

— 22e — 

ELECTRICITY probably will supplant the 
omnibus horse in the conveyance of persons to 
and from the railway stations and the hotels 
in Chicago. Such is‘the belief following the 
announcement that a syndicate has been 
formed to purchase and take over the property 
and business of the Frank Parmelee Company, 
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which does most of the transfer business. The 
men behind the project are John J. Mitchell, 
Roger B. McMullen, C. H. Randle, James. B. 
Wilbur, Norman B. Ream and J. C. Schaffer. 

ARRANGEMENTS have been made with 
George C. Tilyou by the Wireless Telegraph 
Corporation, recently organized, whereby the 
company will establish stations at Tilyou's 
Steeplechase Parks at Rockaway Beach and at 
Coney Island, N. Y., using the dome on the 
main buildings at the places mentioned. 'The 
company willestablish these stations witha 
view to communicating with ships at sea and 
to transmit messages to Manhattan. 

— 

One of the chief improvements incident to 
the installment of electricity on the Manhat- 
tan Elevated Railroad’s system in this city 
will be the new 110th street station, which will 
be at Manhattan avenue, on the great curve 
from Columbus avenue and 109th street to 8th 
avenue and 1llth street. The construction 
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pany, or the trust in all the big cities of the 
country. In addition to his local plant, Kroger 
is rapidly concluding negotiations for one in 
this city and if it proves the success that is 
expected, he states that he will establish other 
plants in Philadelphia, Pittsburg, Baltimore, 
Washington, Chicago, and other big cities. 


a 


ELECTRIC ORNAMENTATION OF A 
PARK BRIDGE. 


BY H. G. TYRRELL, C.E., 
Boston. 

The accompanying photograph illustrates 
the electric lighting of a park bridge, recently 
built at Madison, N. J. It serves the double 
purpose of a foot-bridge, and a park ornament 
The eight electric lamps, four at each end, 
mounted at the top of ornamental standards, 
serve to add grace and prominence to the 
bridge, both by day and night. 

It spans two tracks of railway where they 
cross the park in a cutting. 


PARK BRIDGE AT MADISON, N. J.—ELECTRICITY FOR ORNAMENTS. 
(Designed by H. G. Tyrrell, C. E., Boston, Mass. 


already bas been begun, an excavation for the 
foundations of the station being now in 
evidence, as well as some of the steel frames 
and girders for the structure. 

Do pee — 

ELECTRICITY is to be used to a large degree 
hereafter in the treatment of many cases at 
the Kings County Hospital, in Brooklyn, 
N. Y. A Static machine, said to be the finest 
in existence, has recently been purchased at 
an outlay of $1,400. Accompanying the static 
machine is an X-ray apparatus, which will be 
used on patients when occasion arises. Ner- 
vous diseases and sufferers from rheumatism 
will also be treated by electricity. 

— die —— — 

Tue advent of B. H. Kroger, who owns over 
forty retail and wholesale groceries in Cincin- 
nati, O., into the bread-baking business, by 
establishing a plant, baking bread by electric- 
ity, and thereby inaugurating a bread war by 
underselling all bakers, now threatens gigantic 
opposition to the United States Biscuit Com- 


The center part of the bridge is a steel plate 
girder, built in the form of an arch. It hasa 
clear span of 50 feet, and a width of 10 feet. 
The two girders, are connected at the bottom 
with light beams, and between these are laid 
curved sheets of corrugated iron, which carry 
the concrete and pavement. 

The girders are held ina vertical position ` 
by gusset plates riveted to stiffenerson the 
web, and fastened to the floor beams. Beneath 
the floor are cross braces in the planeof the 
bottom chord, and at each end there is a 
vertical cross frame. The girders are capped 
with heavy cast-iron hand rails, 

On the outside of each girder there is built 
a projecting fascia, representing§an elliptical 
arch, thin at the crown and increasing in thick- 
ness towards the abutments. Theseare built of 
ornamental stone work, and on top of tbe 
stone newel posts are set the electric lamps. 

The whole structure is surrounded with 
plants and shrubs, and presents altogether 
a pleasing appearance. 
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PRINCIPLES OF DYNAMO CONSTRUC- 
TION.—II 


CWritten for ELECTRICITY.) 


Calculation of Magnetic Circuit. 


When an iron circuit that has been magnet- 
ized be interrupted by an air gap a strong 
field is at once apparent at the points marking 
separation. (Fig. 7.) 

Although it appears to be the strongest 
point in the circuit, in reality it is the weak- 
est; and in order to bring the strength of field 
at that point to a stage of magnetization equal 
to that of the ironat any point, additional am- 
pere turns must be employed. 'These turns 
can be calculated by the formula: 

FOR AIR. 
NC = ampere turns. 
B — total flux. 
L — length in cms. 
Q — cross sections in sq. cms. 


8 
Ampere turns — — total flux x length in 
10 
cms. — cross section in square cms., or 
l 
NC= .8B— 


q 
For the convenience of those unaccustomed 
to the French system the formula is given for 
inches and square inches, 
FOR AIR. 
L = lengths in inches. 


L 
N C= .32 B— 
2 


Q = cross section in sq. in. 

It must not be forgotten that these two 
formulas are only used for a medium whose 
permeability is constantly one as air. 

In all calculations involving lines of force 
and ampere turns it is taken fur granted that 
ampere turns are to be obtained. In order to 
use the formula, therefore, it is necessary to 
know the number of lines of force required. 
As an example, if itis required to know how 
many ampere turns must be used to force 100,- 
000 lines of force through a body of air 1 inch 
long and 5 inches in cross section— 


1 
NC eee, 
— 6,400 ampere turns. 
Taking a case involving the air gap of a gen- 
erator in which the pole face is equal to 100 
square inches and the air gap i of an inch 
thick, the formula would give with 1,000,000 
lines of force— 


i 
Ampere turns = .32 X 1,000,000 X —— 


100 
= ,32 X 2,500 
— 800. 


SATURATION OF IRON. 


As the iron becomes more highly magnetized 

a peculiar condition results, Iron cannot be 
magnetized to an indefinite extent. After the 
Specific induction has passed a certain point of 
high value the M.M.F. required for but a 
slight additionin the field constantly increases 
until the iron does not answer any more tban 
the air, to an increased M.M.F. When such 
is the prevalling state of affairs thelron is said 
to be ‘‘saturated’’ or incapable of efficiently 

using further ampere turns. 

As the iron becomes heavily magnetized its 
permeability drops in inverse proportion. The 
magnetization curve clearly shows the bend at 
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which any increase of lines of force is only ob- 
tained at a great sacrifice. 

The point considered as most economical is 
at the knee or bend of the curve; from this 
point on the disproportionate increase in 
M. M. F. for slight increments of field begin. 

The condition of annealed wrought-iron 
when approaching this stage of strong mag- 
netization can be made evident by its perme- 
ability curve. 


The value of 4 is least when Bis greatest, 
and in the curve shows the rapid decrease from 
its maximum value of 3,000 when the induc- 
tion increases from 4 to 19 000 per Sq. cm. 

Cast-iron, by its inferior qualities as com- 
pared to wrought-iron, can only be magnetized 
sufficiently within small limits. Its specific 
inductance is generally about one-half that of 
wrought-iron or steel, because a higher mag- 
netization is commercially impossible, due to 
its less permeable properties. 

The two curves, Figs. 8 and 9, show a great 
correspondence but a great difference in scope; 
the final magnetization of the cast-iron being 
but the point from which, in the wrought- 
iron, the permeable quality begins to strongly 
exhibit itself. 

It is impossible to give a formula for the ex- 
act calculation of lines of force without any 
previous knowledge of the iron used. 
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Kapp makes this remark in his book on 
Transmission of Power," Chapter IV, page 
105: As yet no formula rigorously true for 
all degrees of magnetism has been found, and 
the difficulty is principally due to the fact that 
the chemical composition and the molecular 
properties of the iron play an important part, 
which is not easily determinable beforeband.“ 
He adds to this statement by admitting the 
possibility of formula being used (with a mag- 
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netization below saturation point) that are 
sufficlently approximate for practical] purposes. 

Fleming in his Alternate Current Trans- 
former," Chapter II, page 27, remarks as fol- 
lows: “Experiment shows that the ratio of 
B to H expressed by the quantity / is not of a 
determinate character, and that the value of 
44, 80 far from being constant, is dependent on 
the whole previous history of the iron, on the 
value of B, and on the nature of the magnetic 
changes the iron is undergoing, viz., whether 
H is increasing or diminishing." — 

Faraday called the permeability the conduct- 
ing power of a magnetic medium for lines of 
force. 

There are many things that change the per- 
meability of iron. Of aseries of samples cast 
at the same time in the foundry there will be 
striking differences in their respective specific 
inductions when exposed to the same mag- 
netizing force. These differences may be 
traced to general causes, such as blow holes in 
the iron or steel and different rates of cooling. 

AS these differences may throw out an en- 
gineer’s calculations regarding his field it may 
become necessary at some future date for the 
foundries to cast their metal so as to have it 
at a fixed initial permeability, and each foun- 
dry could circulate these facts for itsown bene- 
fit to those interested commercially. 


The same practice is carried on to-day as re- 
gards the conductivity of copper at a fixed 
temperature. AS a parallel case, the iron 
could be tested and advertised as capable of a 
certain specific induction at a rated magnetiz- 
ing force. 

Of all methods used for the design of a mag- 
netic circuit there is none less tinctured with 
empiricism than that of Hopkinson. 

Frolich employed a system involving the use 
of certain constants which has practically 
fallen into disuse on account of the difficulty 
of applying it. 

Hopkinson, however, takes the standpoint 
of differentially considering the magnetic cir- 
cuit. He treats the armature, air gap, mag- 
net cores, yoke and pole-pieces separately, and 
baving obtained the ampere turns necessary 
for each respective part, makes a sum total of 
them and applies that number of ampere turns 
to the magnets. 

The leakage coefficient is also considered to 
complete tbe method, which is so exact that, 
according to Thorburn Reid, between the 
calculated and actual results in a special case 
a difference of only 3 per cent. occurred. 

This formula, by which electro-magnetic de- 
sign may be said to have been put upon a 
sound basis, is given as follows: 

( ampere turns 

Total] ampere turns = - for -+ 

armature | 


( A. T. ) í A. T. l 

- for - + - for + 
magnet cores | keeper | 

( A. T. ( A. T. ) 

- or Be for 

pole pieces. | l airgap. | 


This is an unsymbolic exposition of the 
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formula, which is used in connection with 
curves, or tables containing the same data. 

It must be remembered tbat the only inde- 
terminate quantity about iron is its perme- 
ability. Were this of a tixed and definite value, 
as for air and the majority of the non-magnetic 
metals, the-calculations of lines of force would 
be an exceedingly simple process. 

This changeable condition of iron, with its 
enormous variations in magnetic output when 
under the influence of different ampere turns, 
is such that unless some curves, tables or some- 
thing equivalent be consulted, it is a most dif- 
ficult thing to predict the magnetic strength 
at all without experiment. 

If a certain sample of iron be tested for its 
permeability or an experimental machine be 
built, it becomes possible to approximate the 
permeability of the iron at different periods. 

Therefore the use of curves taken from sam- 
ples of the same kind though not of that par- 
ticular quality will be of theutmost advantage 
in this respect. 

—— —— — 


BLUE-PRINTING BY ELECTRIC LIGHT. 


In a recent issue of the Railway and Engi- 
neering Review ” is an account of the new 
offices and shops of the Union Switch & Signal 
Company at Swissvale, Pa., in connection 
with which mention is made of apparatus de- 
signed for making blue prints by electric light. 
The arrangement consists of a vertical glass 
cylinder, 3 feet in diameter and 5 feet high, 
mounted on a revolving base, so that it may 
be rotated about a fixed center, and thus facili- 
tate the loading and unloading operations. On 
this center line, and over the cylinder, there is 
an electric arc lamp of 1,100 watts capacity, 
which may be made to gradual descend 
through the center of the cylinder to the floor, 
by means of an escapement mechanism and a 
System of pulleys. 

More in detail, the glass cylinder is made in 
balves and held together by brass bands, top 
and bottom. For the purpose of printing, the 
tracing to be reproduced is laid on sensitized 
paper and both are wrapped around the cylin- 
der with the tracing next to the glass. The 
upright at one of the jointsin the glass carries 
some horizontal flat steel springs, to the ends 
of which vertical strips of wood are attached, 
which act as clamps to hold the first edge of 
the tracing and sensitized paper. The tracing 
and printing paper are held in place by a fabric 
curtain, one vertical edge of which is perma- 
nently secured to the upright at one of the 
joints in the glass. To the free edges of the 
canvas are attached, by tension springs a num- 
ber of hooks which hook over a metal rod on 
the upright at the opposite joint in the glass. 
The spring hooks insure an even pressure 
everywhere and give the best possible condi- 
tions for securing perfect contact. In fact, 
tracings that have been folded and badly 
creased can, with a little care, be made to 
come down to excellent contact. 

The arc lamp 1s then lowered slowly, the 
center of light coinciding with the axis of the 
cylinder, so as to maintain a uniform intensity 
of light at all points of the tracing on a level 
with the arc. As tbe light descends through 
a distance corresponding to the height of the 
tracing all parts of the sensitized paper are 
equally affected. 

This method of printing as used by the 
Union Switch & Signal Company requires an 
exposure of a little less than a minute. As a 
matter of comparison, equally sensitive paper 
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used in sun printing, through a Pittsburg at- 
mosphere (which must be seen to be rightly 
appreciated), requires 10 to 12 minutes. 
The process is available at night equally as 
well as in day time. The Union Switch & 
Signal Company officials say that for their ex- 
tensive blue-printing business they have found 
this apparatus indispensable. 

The installation of this apparatus was made 
by tbe Pittsburg Blue-Printing Company, Park 
Building, Pittsburg, Pa. The accompanying 
illustrations show the arrangements of the 
cylinder, and the clock and pully devices for 
lowering tbe electric light. The speed of the 
lamp’s movement, and hence the time of the 
exposure, is adjusted to suit different brands of 
paper by properly setting the pendulum bob on 
its rod and thus altering the length of the 
pendulum. 


Fie. 1. 
Glass Cylinder Uncovered—Cylindrical Electric Blue-Print- 
ing Apparatus 


The machine is made in various sizes, accom- 
modating tracings from 30x42 inches, in the 
smallest, to 42x84 inches, in thelargest. Each 
tracing occupies but one-half of the cylinder, 
so that two prints may be made at once. 
Attempts have previously been made to print 
by electric lights, but as the previous plans 
have been with flat surfaces, groups of lights 
have been necessary, and this has resulted in 
spots of uneven printing. 

Futher information on the apparatus is con- 
tained in a paper by Mr. S. B. Whinery, read 
at the October meeting of the Engineers! So- 
ciety of Western Pennsylvania, and in a dis- 
cussion of the same, from which the follow- 
ing extracts have been reprinted: 

The cylinder is made of the best quality of 
plate glass, and must of course be perfectly 
free from bubbles or flaws of any kind. The 
plate is first rolled flat and polished. It is then 
laid on a semi-cylindrical mould and both run 
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into the furnace. As the glass softens by the 
heat, it sinks into the mould and gradually 
conforms perfectly to its surface. It is not 
possible to get an absolutely perfect half 
cylinder of glass by this means, since the ex- 
pansion of the mould in the furnace must 
necessarily alter its form slightly. The devia- 
tion from a true semi cylinder is, however, 
very slight and does not affect the practical 
working of theapparatus, even where the most 
sensitive paper is used. After bending, the 
glasses are again polished and marked to show 
the plates bent in each pair of moulds. In this 
way the best possible results in fitting up the 
two halves are obtained. The corresponding 
balf-cylinders are set up in the position they 
occupy in the finished cylinder, and the wooden 
Strips front and back are trimmed to conform 
perfectly to the surface with which they come 
In contact. By means of this perfect fitting, 
rigidity of finished cylinder is secured and the 
glass protected from cracking by an even dis- 
tribution of the strains, The wooden strips 
are next put in position and the whole bound 
rigidly together by the brass bands, top and 
bottom. The canvas cover is cut to fit each 
cylinder. This cover is first put on the 
cylinder and then stretched to conform to the 
glass and to take out all creases by soaking it 
thoroughly with wood alcohol. 

The base consists of the base plate {proper 
and the base ring. The base ring is supported 
on four small cast-iron wheels and consists of 
a cast-iron ring, to which is screwed a wooden 
ring, which latter is fitted to the cylinder after 
being screwed to the iron ring. The base ring 
revolves freely about a pivot in the base plate, 
thus adding greatly to the convenience of oper- 
ating. 

The arc lamp used with this machine has 
been especially designed and adjusted for this 
work and givesa very white light of high ac- 
tinic power. It is an inclosed arc, constant 
current lamp, with exceptionally long arc and 
correspondingly high potential difference across 
the terminals, The standard direct current 
lamp consumes 10 amperes of current while the 
alternating current lamp requires 15 amperes. 
An 18 ampere lamp is also built, to meet condi- 
tions where printing by the standard lamp 
would be too slow, such, for instance, as print- 
ing through bond paper or making black or 
brown prints. Taking the standard direct 
current lamp on 110-volt circuit, the power of 
consumption will be about 1.1 kilowatts, giving 
a candle power of about 2,000. Experience has 
shown that the best printing effect is obtained 
by burning the lamp upside down, i. e., with 
the positive carbon on the bottom. I might 
add that exhaustive experiments with practi- 
cally all makes of carbons bave proven that the 
American carbons are very much inferior to 
those of German make. 

The. auto-gear is a simple escapement 
mechanism, with a long pendulum rod and 
easily adjusted weight. Although the motion 
of the lamp obtained by this mechanism is, of 
course, not absolutely uniform, it isso nearly 
so that the difference is hardly noticeable. 
The drum which carries the cord by which the 
lamp is suspended, is so constructed that it 
can be disengaged from the escapement wheel 
by a Slight outward pull, for raising the lamp. 
The weight of the lamp is partially counter- 
balanced by suitable weights in order to reduce 
the pull on the drum cord to about 34 lbs. 

DISCUSSION. 
Mr. Scott—We have in use several of the 
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cylindrical machines such as have been de- 
scribed, and the fact that we cannot get blue 
prints has ceased to be an excuse for not get- 
ting things done. I was through part of our 
drafting department and the gentleman 
in charge explained the ways of ordering the 
prints from the blue-print room. He had 
several colors of cards. Onecard was simply 
fora general order; another color indicates 
that the blue print is to be had in an hour; an- 
other card indicated that the print is wanted 
within three hours. That such a system can 
be in operation shows that the conditions are 
very different from what they used to be. I 
have watched the machines at work and they 
are very simple and interesting to look at in 
operation. With the smaller prints we get a 
number at the same time, so that taking small 
prints and counting each as a blue print, the 
output in numbers would be considerable. 


Fic. 2. 


Tracing Wrapped for Printing—Cylindrical Electric Blue- 
Printing Apparatus. 


Mr. Whitcomb—The work of the apparatus 
is very successful. As Mr. Scott has said a 
large number can be printed at the same time. 
The time required varies with the intensity of 
the light. The average time I should say is 
about two minutes. We never took any 
measurements of the power required but it is 
very economical, as the power is not burning 
during the entire time. The lamp can be 
Switched off until the frame is loaded again, 
and, of course, it is not in operation. With 
continued attendance at one frame, it takes 
about one minute to load the frame. The time 
required to print, two to two and one-half 
minutes, would make about three minutes for 
two prints the full size of the frame, that is 
each side of the cylinder. Those prints are 
42x60. lf the prints are made so that they 
can be cu$ up the number is, of course, multi- 
plied. This is the case in a great many in- 
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stances. Of course, if those are counted as 


-each being a separate blue-print, the total 


number is increased a great deal. We have 
made as high as 900 to 1,000 on one frame in 
one day with prints of that nature. 
— — — — — 
THE BALANCING AND FEEDING OF A 
MULTIPLE-WIRE NETWOHRK.* 


BY O. DEW EY. 


Judging by the number of towns in this 
country which have adopted, or are about to 
adopt, an electrical supply of continuous cur- 
rent using the three-wire system for distribut- 
ing the supply from the generating station to 
the consumer's premises, there appears to be 
little doubt that for a general system of supply, 
such as is required in the majority of our 
towns, where we find not only are we called 
upon to supply lighting but also motive power, 
this system is considered to be the most suit- 
able. With the introduction of the high-volt- 
age incandescent lamp the three-wire system, 
as applied to the distribution of electrical 
energy upon anything like a large scale, re- 
ceived a new lease of life. Almost immedi- 
ately after the lamp had been put upon the 
market the engineers in cbarge of undertak- 
ings which were already using the three-wire 
system, but with a pressure of only 200 volts or 
thereabouts across the outer conductors, com- 
menced to think about doubling the pressure 
on the consumer's installation, and after one 
or two of our leading engineers had actually 
started to change over, the fever caught on, 
and in a very short space of time most of the 
undertakings followed suit so as to reap the 
various advantages which the alteration af- 
fords—to the centralstation engineer at all 
events. If the high-voltage lamp had not 
made its appearance until three or four years 
later, there is every probability that we should 
have heard considerably more of the five-wire 
system, such a8 was installed in Manchester 
about eight or nine years ago, and which is 
still in operation throughout the central por- 
tions of the city. This system enabled the 
energy to be sent. from the station at about 
double the pressure which was possible with 
the three-wire system. The extensions into 
the outlying districts are carried out upon the 
three- wire system with 200 volts on tbe lamps 
by simply extending the two outers and mid- 
dle wire of the original network, so that Man- 
chester i8 about the only town which has been 
so long in operation which was able to make 
use of the high-voltage lamp without the 
slightest alteration having to be made to the 
plant in the generating station. In spite of 
all the arguments which were brought forward 
against the practical value of the five-wire 
System, and of all the bogies which were 
raised as to the great diffieulty that would be 
experienced in keeping the voltage equal be- 
tween all of the five conductors, they did not 
prove to be anything like so terrlble as the 
opponents of the system prophesied, and the 
difference in pressure between any two wires 
and any other two rarely exceeded about 2 per 
cent. Of course, it was very necessary to be 
careful about tlie proper arranging of consum- 
er's installations between the five distributors, 
so that as far as possible the installations 
themselves would balance one another. In 
the case of a large consumer, whose consuming 
devices aggregated more than, say, 10 kw., the 
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contractor who was wiring the installation 
was required to split the lights up on to four 
approximately equal circuits. 'The service for 
this consumer would bea five-wire one, and 
the house circuits would be connected to all 
five, a separate meter being provided for each 
circuit, or, if there was no special reason for 
registering the amount consumed by a par- 
ticular circuit of lamps,a flve-wire meter, 
Thomson or Aron, was fixed for the whole in- 
stallation. However great the care might be 
in the arranging of the installations, it was im- 
possible to avoid a certain amount of out-of- 
balance current, and this was dealt with auto- 
matically by means of  motor-generators. 
When designing any multiple-wire system of 
distribution, not the least of the many points 
which have to be considered is the method by 
which the balancing is to becarried out. "This 
point, like many others in the electrical world, 
is one upon which exists a considerable differ- 
ence of opinion. In a large number of sta- 
tions, especially the smaller ones, multiple- 
wire feeders are employed, in which case the 
pressure on either side of the middle. wire 
feeder, and consequently on either side of the 
middle wire of tbe distributors, can be regu- 
lated from the station, this being usually done 
by altering the number of effective cells on 
either side of the battery. If the battery is 
the only means by which this regulation can 
be carried out, and all tlie feeders are in par- 
allel, it will be impossible to keep the voltage 
equal between the middle wire of the distribu- 
tors and the outers at all points of the net- 
work, as any alteration at the station will 
affect the whole of the feeders, and it might 
easily happen that one portion of the network 
is very well balanced and, at the same time, 
another portion might be very much out. It 
is therefore advisable in the case of t hree-wire 
feeders, and where it is necessary to do all the 
regulation from tbe station, to have the 
smaller units wound for a pressure suitable 
for connecting to one side of the system only, 
and then thefeeders can besplit up into groups, 
each group being regulated independently 
of the others. Some engineers in this country 
do not consider it is necessary to use multiple- 
wire feeders, and only use two wires feeding 
on to the onters of the distributors. Whena 
multiple-wire system is fed by this method, it 
will at once be seen that the main switchboard 
in the generating station is very much simpli- 
fied; in fact, the station resolves itself into a 
two-wire one as far as generation is concerned. 
If the network is a large one, it will not be 
sufficient to havea set of balancers at the 
generating station only, for, as before ex- 
plained, the balancing of the network, and 
consequently the voltage, might be very dif- 
ferent in one district from what it is in an- 
other. It is, however, advisable that one set 
at least should be installed in the station, as 
it will probably be found that the one set will 
be quite able to deal with all the out-of balance 
current after the night load has gone off, say 
after midnight. Of course, if the station has 
a battery this will be used for balancing pur- 
poses. but it would be extremely unwise, in 
the author’s opinion, to rely wholly upon this. 
This balancing device, whatever it may be, 
will be connected to a set of distributors form- 
ing part of the network, if the network passes 
through the station. If the distributors do 
not actually run threugh the station, special 
mains should be run from the nearest point of 
the distributors to the works. In addition to 
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the balancing machines at the station, sub- 
Stations will have to be erected at different 
points on the circuit in which balancers can be 
installed. The number of these stations and 
the distances apart at which they should be 
fixed, will, of course, depend upon the char- 
acter and magnitude of the demand, and no 
special rule can be made for determining these 
points. It is very necessary, however, that 
the engineer should give serious attention to 
the proper location—perhaps we might call it 
electrical location—of these sub-stations, as it 
is quite certain that if the distance between 
them is too great, an unequal pressure on con- 
sumers' installations will be the result. This 
was thesystem wbich was adopted in Man- 
chester in connection with the five-wire net- 
work, and as this undertaking, according to 
Some people, was going to present such great 
difficulties as regards balancing, it would per- 
haps be of interest to some of your readers to 
give a description of the arrangements used 
for equalizing the pressure between the five 
conductors forming the network. The sub- 
stations which are used exclusively for balanc- 
ing purposes are three in number. They are 
constructed underground, and were originally 
lighted by means of deck lights, which, how- 
ever, proved unsatisfactory, owing to the dif- 
ficulty experienced in keeping them water- 
tight; these were removed, and only artificial 
illumination was employed. Each station 
was sufficiently large to contain two complete 
sets of balancing machines and all switch 
gear in connection therewith. The sets each 
consisted of two separate machines, each ma- 
chine having two similar windings upon the 
same shaft, which revolved ina field common 
to both windings. The two machines were 
mechanically coupled together by meansof a 
flexible coupling. In the first set of balancers 
that were put down, the two sets of field mag- 
nets were excited off one pair of the 100-volt 
mains, the two being connected in parallel. 
This method of exciting is all right so long as 
the network is in normal condition; but it will 
at once be seen that if a short-circuit takes 
place between the pairof mains from which 
the exciting current is obtained, the field of 
the whole set instantly dies away, and there 
will be no tendency on the part of the balancers 
to burn out the fault. The balancing sets 
which were put down in later years were not 
excited in the manner just described. Tke four 
limbs forming the two setsof magnets were 
all connected in series, and the whole series 
was connected across the two outers of the 
five-wire network. This arrangement proved 
to be much more satisfactory than the method 
which had been employed previously. In the 
event of a shortcoming on between any of the 
five mains, tbe field was still excited as long as 
the plant at the station could be kept running, 
and, therefore, the balancers would work 
against the fault, and if it was not of too greav 
a magnitude, it would be possible to burn it 
out without interrupting the supply alto- 
gether. The shunt winding was excited quite 
independently of the four armature windings, 
a Siemens’ shunt switch being used for making 
and breaking the circuit. The shuntswitches 
which were employed in the first instance 
were of the double-pole type, and were so con- 
structed that on opening the circuit a resist- 
ance equal to that of the shunt winding was 
introduced in series with the shunt; the shunt 
was then short-circuited, and, finally, the 
circuit through the non-inductive resistance 
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was broken. The type of switch is, no doubt, 
suitable if employed with low voltages only, 
but with 400 volts it proved to be exceedingly 
dangerous, and the author had rather a serious 
accident when using one. It happened on one 
occasion that it was necessary to start up and 
shut down a particular set of machines two or 
three times in quick succession. When it 
came to Starting up the third time, the cur- 
rent which was left in field winding started 
an arc across the 400 volt terminals, to which 
the leads for the shunt were connected, and 
as there were no fuses in the shunt circuit, 
the arc was maintained until the two 7\ 14 
cables feeding the shunt switch were fused by 
the enormous current taken by thearc. The 
author was operating tbe switch at the time, 
and was rather severly burned on the face and 
hands. 'This was the second time these shunt 
Switches had caused serious trouble, so the 
use of them was discontinued, and Siemens’ 
well-known switches were fixed to take their 
places. , 

The accompanying diagram shows the con- 


nections of a set of motor-generators for the 
five-wire system. 'Toset the combination to 
work, the shunt switch was first closed, which 
at once gave the field the full excitation. The 
armature, A, was then switched on to one pair 
of the five wires through the starting resist- 
ance, which resistance was cut outof circuit 
as the machines came up to speed. When full 
speed was attained the switches marked 1, 2 
and 3 wereclosed, thereby connecting the other 
three armatures to the mains. When this was 
done the armature connected to the pair of 
mains upon which there was the lightest load 
acted as the motor, driving the otbers as gen- 
erators. All the switch gear was especially 
designed by Mr. C. H. Wordinghan, city elec- 
trical engineer, and was so arranged that it 
was impossible for the switches 1, 2 and 3 to 
be closed until the whole of the starting re- 
sistance had been cut out of circuit. All these 
sub stations were run from about 7 A.M. until 
11 P.M., after which the set of balancers in the 
main generating station was sufficlent to deal 
with the load. It was not found necessary to 
keep a man in attendance all the time the ma- 
chines were running, and one man was able to 
look after all three stations, visiting them 
in turns during an eight hours’ shift. 

'The following figures will show the differ- 
ences in pressure between the five mains with 
and without the balancersrunning. Of course, 
when I say without tbe balancers running, I 
mean without one particular sub-station run- 
ning; there would still be two otber sets at 
work on the network, and also the set at the 
generating station: 

+ (+) 0 
Balancing 101.4 101.5 101.5 103 
Not balancing .. 101 99.5 101 106 

Greatest difference when balancing = 1.6 
volts. 

Greatest difference when not balancing = 6 5 
volts. 

In the outlying districts, where only the 


(—) 


- three- wire system was in use, with 200 volts 


on the lamps, the balancing was done in the 
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Same manner, but of course it was only neces- 
sary to have a single machine with two wind- 
ings on the armature, instead of the two ma- 
chines, as in the case of the five-wire system. 
Another arrangement which was adopted in 
Manchester for balancing a portion of the 
three wire network was put into operation by 
the author a few months ago. For the pur- 
pose of feeding the outlying districts high- 
tension three-phase current was transmitted 
to sub-stations, where it was converted to low- 
tension continuous current, this being supplied 
to the outers of the network, as in the case of 
two- wire feeders. The static transformers in 
the sub station were connected in star fasbion, 
and by means of a connection between the 
middle wire and the center point of the star, 
the middle wire was maintained at a potential 
half-way between the positive and negative 
conductors. This method of balancing is a 
very great advantage, and being able to do it 
in this manner is a very strong pointin favor 
of using rotary converters instead of motor- 


"generators for feeding a three-wire system 


with continuous current. Before the last- 
mentioned method of balancing was put into 
actual use on the circuit, a few experiments 
were carried out in order to find out the sen- 
sitiveness of the arrangement. 

The high tension maius from the generating 
station not having been joined up throughout 
the whole of their length, two complete sets 
of sub-station plant were used for the pur- 
pose of carrying out these experiments, one 
set being used for stepping upand the other 
for stepping down again—viz., the first rotary 
converter was supplied from the network, and 
the output on the three-phase side was trans- 
formed up to 5,000 volts, and after being trans- 
formed d »wn again to about 250 volts was used 
for driving the second converter on the three- 
phase side, The continuous-current side of 
the second converter was connected to the 
outers of a three-wire system, which was so 
arranged that the number of lamps on either 
side of the middle wire could be altered as de- 
sired. The middle wire was connected through 
a switch to the center of the star of the low- 
pressure winding of the transformers belonging 
to the converters supplying the continuous 
current. 

First condition—Balancing switch off, and 
2 X 163 on one side of the middle wire end 
3 X 16s on the other: 

| + 3x16s 0 2 168 — 
Volts, balancing switch off 168 236 
‘s f: " on] 203 | 203.2 

The lamps were then altered until 13 x 168 
wére on the one side and only 1x 16 on the 
other, a condition which it would be almost 
impossible to obtain practice. 


—— 


t 0 
1X 16 | 13x168 


Volts, balancing switch on 203 202.5 
Of course it was impossible to take tbe pres- 

sure without the balancing wire being con- 

nected in this case, as if the pressure had been 


. put on with so great a difference in the num- 


bers of tlie lamps, the 1 X 163 would have burst. 
These currents were, of course, very small to 
be much of a practical test, so the experiment 
was tried with a much larger load, so as to 
produce a drop in all of the apparatus em- 
ployed. 'This was done by having two liquid 
resistances in series across the continuous- 
current side of the converter, the wire from 
the star connection being tapped on between 
the two tubs. i 
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Current, 55 amperes + 0 — 


Not balancing. 172 volts | 220 | 
Balancing ............ 196 195 * 


Current, 70 amperes. 


Not balancing........ 169 volts | 218 volts | 
Balancing 193 192.5 
Current 100 amperes. 

Not balancing.......... | 184.2 volts | 190 volts | 
Balancing ............ 189 “ 189 " 


One of the outer plates was then lifted com- 
pletely out of the tub, and 100 amperes left on 
the one side only, the conditions then being 
that the 400 volt converter was supplying 
current at 200 volts or thereabout. 


— 


+ 0 
No current | 115 amperes 
185 volts | 187 volts 


These figures will show how very well the 
arrangement worked, and the above experl- 
ments were well borne out by the behavior of 
the machines when working on the network 
under normal conditions. The only disad- 
vantage of baving a large network fed exclu- 
sively by two-wirefeeders is that in the event 
of a fault coming on to the network, it is im- 
possible to split it up so as to let each feeder 
supply a distinct portion of the system, as it 
is necessary to have some balancing device 
across each portion which is isolated, and it is 
not likely that one would have as many bal- 
ancing stations as there were feeders. In the 
author's opinion the best arrangement for a 
large cross-connected network would be to 
have most of the feeders two wire ones, and 
have a few multiple-wire feeders, so as to en- 
able thé network to be split up into small sec- 
tions for localizing faults. 
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THE DIESEL MOTOR.“ 


The Franklin Institute of the State of 
Pennsylvania for the Promotion of the Me- 
chanic Arts, acting through its Committee on 
Science and the Arts, investigating the merits 
of the Diesel Motor, reports as follows: 

The Diese] Motor is an improved motor of 
the class known as internal combustion“ en- 
tzines, and therefore, before beginning an ex- 
amination of its claims to novelty and award, 
a brief review of the principles of such motors 
may be appropriate. 

Practically all modern internal combustion 
motors, including the Diesel, operate upon a 
cycle first enunciated by Beaude Rochas in 
1862, In which the combustible, either gas or 
hyd ro- carbon vapor, is introduced in one 
stroke, compressed in the next, ignited and 
burned in the third, and exhausted in the 
fourth, there being but one power stroke in 
every four. 

The principal feature in all engines of this 
class bas been the compression of the charge, 
it having been found that by using the momen- 
tum of the flywheel to compress the charge of 
mixed combustible and air, a notable economy 
and ease of working was effected. This prin- 
ciple was first practically utilized by Otto, in 
1815, and his engine has been extensively used, 
both in Europe and America, principally em- 
ploying illuminating gas as fuel. Various 
trials have shown for such engines a thermal 
efficiency decidedly higber than the steam en- 
gine, the proportion of beat converted into 
work ranging from 17 to 22 per cent. in various 
instances, while in the caseof thesteam engine 
and boiler combined 12 per cent. thermal effi- 
ciency is considered high and has been attained 
Report of the Franklin Institute, through its Committee 


on Science and the Arts, on the invention of Rudolf Diesel, 
of Munich, Bavaria. 


mal. 
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only by large engines under favorable condi- 
tions. 

In 1897, Herr Rudolf Diesel read a paper 
before the Verein Deutscher Ingenieure, at 
their convention at Cassel, describing his 
studies in internal combustion motors, and his 
successive attempts to realize his ideas in 
practice. Herr Diesel began by assuming that 
the highest efficiency would be realized by the 
accomplishment of the Carnot cycle, and then 
proceeded to devise a motor in which, so far as 
was practicable, this cycle should be produced 
in actual operation. 

The Carnot cycle is formed of two isothermal 
and two adiabatic curves, the expansion 
during the reception of heat being such as to 
maintain a constant temperature. When the 
addition of heat ceases the temperature falls 
in consequence of work done, giving a curve 
of adiabatic expansion. During the return, 
heat is withdrawn in proportion to the reduc- 
tion of volume, and the curve is again isother- 
The compression ts adiabatic, and in the 
pure Carnot cycle tlie gas has again returned 
to its original] volume. 

Mr. Diesel has attempted to realize, within 
the limitations of practice, this cycle in his en- 
gine, and in so doing has produced a motor of 
very high tbermaletficiency. In order to ac- 
complish this result it wasevident that a much 
higher degree of compression was necessary 
than that used in existing motors, since it was 
demanded that tbe charge be compressed 
adiabatically to the maximum initial pressure 
at which the motor was to be operated, this 
pressure not to be exceeded by the gases gen- 
erated during the combustion. Such a com- 
pression would naturally produce an increase 
in temperature sufticient to ignite the com- 
bustible, and hence it became apparent that 
the fuel must not be introduced with the air 
but that the air must first be compressed adia- 
batically and that the fuel must then be intro- 
duced and burned during the outstroke of the 
piston isothermally, 1f the desired cycle was to 
be practically realized. 

Here a practical feature of importance 
appears. In all existing internal combustion 
motors, the question of the ignition of the 
charge has been one upon which much inge- 
nuity bas been expended. In the early Otto 
engines, a small flame was employed, acting 
through openings in an ingeniously construct- 
ed slide valve; the flame being blown out by 
each ignition and religbted from a fixed gas 
burner. This was followed by the invention of 
the incandescent tube by Daimler, and this 
again by the use of the elcctric spark, and at 
the present time nearly all internal combus- 
tion engines use either the hot tube or the 
spark ignition. 

In the Diesel motor, however, the high 
temperature attained by the compression of 
the air is sufficient to provide for the ignition 
of the combustible, and it is only necessary for 
the fuel to be injected into the heated air for 
its ignition and combustion to take place. 

In this theoretical discussion of the subject, 
Mr. Diesel laid down four conditions as essen- 
tial to the realization of the highest economv: 

l'irst, that the combustion temperature must 
be attained not by the combustion, and during 
the same, but before, and independent of it, by 
the compression of pure air. 

Second, that tbis is best accomplished by 
deviating from the pure Carnot cycle to the 
extent of combining two of the stages of the 
cycle, and directly compressing the air adia- 
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batically, instead of first isothermally from 2 
to 4 atmospheres, and then adiabatically to 30 
or 40 fold. 

Third, that the fuel be introduced gradually 
into the compressed air, and burned with 
little or no increase in temperature during the 
period of combustion. 

Fourth, that a considerable surplus of air be 
present. 

It will be seen from these conditions that a 
motor to meet them, although operating upon 
the so-called four cycle" principle must differ 
essentially from engines of the Otto type, and 
it was to realize these conditions that the 
Diese] Motor, as presented to the committee, 
was designed. 

The general construction of the 20 hp. motor 
examined by the committee resembles in design 
a vertical steam engine of the marine type, ex- 
cept that all parts are built to stand the high 
pressures employed. The working cycle is as 
follows: 

On one down-stroke the main cylinder is 
completely tilled with pure air, the next up- 
stroke compresses this to about 35 atmospheres, 
creating a temperature more than sutticient to 
ignite the fuel. At the beginning of the next 
down-stroke, the fuel valve opens, and the 
petroleum, atomized by passing through a 
spool of tine wire netting, is injected during a 
predetermined part of the stroke into this 
red-hot air, resulting in combustion controlled 
as to pressure and temperature. This injection 
is made possible by the air in the starting 
tank, which is kept by the small air-pump ata 
pressure some 5 to 10 atmospheres greater 
than that in the main cylinder. A small quan- 
tity of this air enters with the fuel charge, 
which it atomizes, as described. When the 
motor is running at full load, a very small 
quantity of injected air sutfices, and the pres- 
sure in the air tank steadily rises. At half 
load, with less fuelinjected, more air passes in. 
For this reason, the starting tank is made 
large enough to equalize these differences, and 
a small safety valve is provided on the air- 
pump. 

The petroleum is pumped into the fuel 
valve casing by a small oil-pump bolted to the 
base-plate. This pump is arranged to pump a 
fixed maximum quantity of petroleum. A by- 
pass is provided so that this whole quantity, 
orany portion of it, can be returned to the 
supply tank. The governor controls the action 
of this by-pass valve, closing it just long enough 
tocompelthe exactquantity of the fuel re- 
quired to pass into the fuel valve casing. The 
full cbarge of air being always supplied for 
complete combustion, it matters not whether 
the governor permits one or fifty drops of 
petroleum to enter the working cylinder at 
each motor stroke, the combustion is always 
complete. To stop the motor it is only neces- 
sary to close the valve which admits the 
petroleum into the fuel valve casing. The 
valve gear consists of a series of cams placed on 
a Shaft journaled on brackets cast on the 
cylinder, 

The especial claims covered by the Diesel 
American patent are in substance: (1) The 
compressing of the air alone to a point produc- 
ing a temperature above the igniting point of 
the fuel to be consumed, and then gradually 
introducing the fuel for combustion into the 
compressed air while expanding against a re- 
sistance suflicient to prevent an essential 
increase of temperature and pressure, then 
discontinuing the supply of fuel and further 
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expanding without transfer of heat; (2) the 
means in combination with the general details 
of the motor, for openiug the valve and admit- 
ting fuel at the beginning of the stroke, and of 
cutting it off at a predetermined part of the 
stroke, i. e., of governing by controlling the 
duration of the combustion; (3) of the combina- 
tion, with the above operations, of a reservoir 
of compressed air for the purpose of starting 
the engine and of introducing the fuel. 

The results of tests of the Diesel motor are 
very harmonious, although made by several 
observers at distant points from each other. 
Thus, the test made in Germany by Professor 
Schroter showed an indicated thermal efficiency 
of 34.2 per cent. at full load, and 38.5 per cent. 
at half load; and an effective thermal efficiency 
(based on brake horse- power) of 25.7 per cent. 
at full load and 22.4 per cent. at half load. The 
tests of Professor Denton in New York showed 
similar results, i. e., indicated efficiency at full 
load, 37.2 per eent.; at half load, 41.2 per cent.; 
brake efficiency at full load, 25.06 per cent.;at 
half load, 19.09 per cent. 

It has been a question as to how far these 
remarkable thermal efficiencies are due to the 
more or less complete realization of the Carnot 
cycle in the performance of the motor. That 
they are partially so is generally conceded, 
while Herr Diesel himself admits that a por- 
tion of the high efficiency is probably due to 
the completeness of the combustion. There 
seems to be no doubt that combustion takes 
place far more readily and completely in air 
under high pressure than at atmospheric pres- 
sure, or even at a pressure of.a few atmos- 
pheres. In a Diesel motor the air is compressed 
to about 35 atmospheres, say 500 pounds to the 
square inch, and at such pressures, with an 
excess of air present, a sprayed liquid fuel, such 
as petroleum, appears to be completely burned, 
leaving no trace of residue. The cbairman of 
your sub-committee was present when the lid 
was removed from thecylinder of a motor after 
it had been running almost continuously for 
several weeks, and there was no trace of de- 
posit to be seen upon the cylinder walls, while 
the exhaust, when the motor i8 running, de- 
posits no discoloration upon a sheet cf white 
paper. 

That a portion of the high economy is due to 
the complete combustion in a mass of highly 
compressed and heated air appears to be true, 
and this is an essential feature of the motor. 

During the summer of 1900 tue chairman of 
your sub committee had the opportunity of ex- 
amining and photographing the 75 hp. motor 
exhibited by the Augsburg Machine Works 
at the Paris Exposition at Vincennes, and 
personally took a number of indicator cards 
which correspond closely with those which 
have been published at various times. The 
exhaust of this engine was entirely free from 
smoke or visible discharge, and did not soila 
handkerchief held within a foot of the end of 
the exhaust pipe. He also had the opportunity 
of visiting the works of the Vereinigte Maschin- 
enfabrik, Augsburg, und Maschinenbaugesell- 
schaft Nürnberg Aktien-Gesellschaft, at Augs- 
burg, where all the experimental work had 
been performed, and there had the opportu- 
nity, under the personal guidance of Herr 

Diesel, of examining the early models and 
machines and the experimental laboratory, 
where all the investigations have been con- 
ducted. : 

An interesting feature relating to the motor, 
and one which, in the opinion of your commit- 
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tee, should render it especially suitable for 
award, is the thoroughly scientific manner in 
which the whole execution has been worked up 
from previously conceived theoretical study. 
The various thermal cycles were first exam- 
ined and studied, and that of Carnot was se- 
lected as conducing to the maximum thermal 
efficiency. The modifications in this cycle 
necessary to enable it to be approximately 
realized in practice were then studied. The 
various fuels available were tested, chemically 
and thermally, the laboratory at Augsburg 
containing a great number of samples, labeled 
with the results of chemical analysis, and the 
record of calorific value as found in the Junker 
calorimeter. The indicator diagrams obtained 


from the engines in actual practice agree 80 ` 


closely with those set out to be obtained ac- 
cording to the theoretical investigations, that 
it is, in the opinion of your committee, a note- 
worthy example of the true manner in which 
science and practice should be joined in actual 
work. 

The chairman of your committee had the 
opportunity of being present, as delegate of 
the American Society of Mechanical Engineers, 
at the Mechanical Congress in Paris during 
the Exposition, and in the discussion of the 
Diesel Motor which there took place, the fol- 
lowing points were brought out: 

Au internal combustion motor should have 
the following features realized in its action to 
the greatest possible extent: 

(1) There should beas complete a sub-divi- 
sion as possible of the combustible and as 
thorough a mixture as practicable of it with 
the air. 

(2) The air used in the combustion should be 
raised to as high a temperature as possible. 

(3) All previous vaporization of the combus- 
tible should be avoided, and there should be 
no separation of it into light and heavy con- 
stituents. 

(4) Any contact of the combustible with the 
more or less cold walls of the combustion 
chamber should be avoided. 

(5) There should be no previous mixture of 
the combustible with more or less cold air. 

(6) The combustion should be, as far as pos- 
sible, independent of the velocity of propaga- 
tion of the flame and the uncertainties ac- 
companying it. 

(7) The pressure should be raised as high as 
possible before the commencement of the com- 
bustion. 

The extent to which these theoretical feat- 
ures have been attained in the Diesel Motor 
may be enumerated as follows: 

(1) The sub-division of the combustible is se- 
cured by delivering it into the combustion 
cbamber tbrough a pulverizer employing air 
under a great excess of pressure, by means of 
which each particle is surrounded with fresh 
air. 

(2) The preheating of theair is secured by 
the previous compression to a degree greater 
than any attained by the subsequent combus- 
tion. 

(3) Any previous vaporization or gasification 
of the combustible is entirely avoided, the 
fuel being introduced cold, in its normal con- 
dition, the pulverization being entirely me- 
chanical. 

(4) No contact between the combustible and 
the cooler walls of the combustion chamber 
occurs, the fuel being injected into the midst 
of the previously compressed air, with which 
it is completely cousumed before it can come 
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in contact with the walls. This is verified by 
the complete absence of any coating of carbon 
upon the cylinder walls, even after continu- 
ous runs of Several months. 

(5) There is, in the Diesel Motor, no previ- 
ous mixture whatever of the combustible with 
air. 

(6) There being no previous admixture of air 
and combustible, there can be no propagation 
of flame whatever, each particle burning of 
its own ignition due to the high temperature 
of the air with which it is in contact. 

(7) The pressure is raised by the compres- 
sion to a higher degree than is subsequently 
attained at any point in thestroke by the com- 
bustion. 

At the Mechanical Congress at Paris, Herr 
Diesel reported that the latest trials with the 
motor have realized an indicated thermal effi- 
ciency of 40 per cent. under full load and 50 
per cent., under half load. At the time when 
he first began his studies the best indicated 
thermal efficiency of internal combustion 
motors was 15 to 18 per cent., and in 1898, 
when his first publications appeared, the in- 
dicated efticiency had risen to 19 to 20 per 
cent. 

At the first attempt the Diesel Motor gave 
an efficiency of 28 to 30 per cent., thus adding 
50 per cent. at once to the best previous re- 
sults, and this by the scientific application of 
previously-known principles. 

All the members of your committee have 
not had an opportunity to consider the inven- 
tion as described from a commercial point of 
view, nor do they feel sure that the high ther- 
mal effects obtained are fully utilized, as there 
may be losses through excessive friction be- 
tween the cylinder and the crank which will 
neutralize some of the heat gain that is claimed. 
Apart from this consideration, however, those 
members of the committee who have not been 
able to study the machine 80 thoroughly as 
the chairman, join in his recommendation as 
expressed herewith, believing that what Mr. 
Diesel has done is worthy of the high com- 
mendation suggested, from the Franklin In- 
stitute. 

In view of the facts as above stated, which 
have been verified by careful personal inspec- 
tion and study by the chairman of your sub- 
committee of motors in the United States, 
France and Germany,land by his exhaustive ex- 
amination of the stages of the invention in 
the inventor’s study at Munich, and the origi- 
nal mechanical laboratory at Augsburg, the 
Franklin Institute awards the Elliott Cresson 
Medal to Rudolf Diesel, of Munich, Bavaria, 
for his improvements in internal combustion 
motors, and for his practical application in 
actual work of the fundamental principles of 
thermodynamics. 


— — — 
Dodged the Meter but was Caught. 


A local electrician and proprietor of a store 
which furnishes electric supplies and fixtures 
in Madison, Wis., has been getting cheap elec- 
tric lighting. His scheme was to dodge the 
meter. In an out-of-the-way-place back of the 
meter he cut in ” what is known as a jump 
w.re." This diverted the electric current and 
carried it around the meter, where the wire was 
again attached to the lights. By meansof a 
button, he was able to control things so as to 
allow enough current to pass through the 
meter so that his bill would amount to some- 
thing each month. His increasing economy in 
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light aroused suspicion finally, however, and 
an investigation resulted in the discovery 
of his scheme. 

— . — — 
American Institute of Electrical Engineers. 


The 158th meeting of the Institute will be 
held at the house of the American Society of 
Mechanical Engineers, 12 West 31st street, 
New York, and at the rooms of the Western 
Society of Engineers, Monadnock Building, 
Chicago, Friday evening, November 22, at 8:15 
o'clock. The general subject of the meeting 
will be Distribution Systems," with an 
introduction by President Steinmetz. The 
following papers will be presented: 

“ Distribution of Electrical Energy in Large 
Cities," by Mr. Louis A. Ferguson, of Chicago. 
The paper is based on the author's experience 
in Cbicago, and his observations in Berlin and 
Milan. 

“Locating Faults in Underground Distribu- 
tion Systems,” by Mr. IIenry G. Stott, of New 
York. 

Alternating Current as a Factor in General 
Distribution of Lightand Power," by Mr. 
Charles F. Scott, of Pittsburg. 

“The Buffalo High Tension Cable Distribu- 
tion System," by Mr. Harold W. Buck, of 
Niagara Falls. 

^ Notes on the Alternating Current System 
of Distribution." By Mr. W. S. Barstow, of 
New York. 

‘The Distribution by the Three-Phase Sys- 
tem, and the Operation of Single-Phase Cir- 
cuits by It," by Mr. W. L. R. Emmet, of Sche- 
nectady. 

It is expected that other papers also spe- 
cially prepared for this meeting will be pre- 
sented. As the above papers will be presented 
in abstract only, members who are especially 
interested in the subject are requested to 
send for and read the advance copies, which 
will also be distributed at the meeting. 


— — od 


McKinley National Memorial. 


Col. Allan C. Bakewell, of 4:9 Fifth avenue, 
New York City, announces to the electrical 
interests of New York State that he is au- 
thorized by the New York State Organization 
to receive subscriptions for the McKinley 
National Memorial Association, and be ap- 
peals to them to assist him in raising funds 
necessary for the erection and maintenance at 
Canton, O., of a suitable memorial to our late 
beloved President. 

Checks should be made payable to the order 
of James G. Cannon, treasurer. 

No moneys should be paid to anyone pur- 
porting to represent Col. Bakewell, unless 
they are provided with satisfactory credentials 
from him. 
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Exports of Electrical Material from New 
York 

The following are the exports of electrical 
material, from the port of New York, for the 
week ended November 6: 

Amsterdam, 1 package, $12; Antwerp, 34 
packages, $2,638; Argentine Republic, 125 
packages, $3,381; Barcelona, 14 packages, $500; 
Bremen, 3 packages, $108; British East Indies, 
31 packages, $2,125; Bristol 44 packages, 
$14,442; British Guiana, 52 packages, $2,930; 
British West Indies, 117 packages, $2,443; 
Brussels, 3 packages, $200; Central America, 2 
packages, $90; China, 2 packages, 870; Chill, 46 
packages, $2,245; Chemnitz, 1 package, 8700; 


ELECTRICITY. 
Copenhagen, 2 packages, $550; Cuba, 108 pack- 
ages, 82, 298; Dutch West Indies, 2 packages, 
$30; Glasgow, 90 packages, $2,769; Hamburg, 
82 packages, $1,252; Havre, 16 packages, $533; 
Hong Kong, 73 packages, $3,139; Japan, 231 
packages, $49.564; Liverpool, 6 packages, $450; 
London, 113 packages, $5,836; Lyons, 1 pack- 
age, $150; Mexico, 121 packages, $3,451; New 
Castle, 29 packages, $2,500; New Zealand, 74 
packages, $2,350 ; Nice, 5 packages, $200; Peru, 
15 packages, $236; Philippines, 97 packages, 
$0,510; Southampton, 109 packages, $1,246; 
U.S. Colombia, 17 packages, $550; Venezuela, 
3 packages, $45. 
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COMMERCIAL PARAGRAPH. 


The Smith & Hemenway Company and the Utica 
Drop Forge & Tool Company, 296 Broadway, New 
York City, are offering 
as their latest novelties 
in plyers a side cutting 
long nose plyer. The ad- 
vantages claimed for this 
plyer are that having a 
long, narrow nose it will 
be of use in deep, narrow 
quarters in which an or- 
dinary tool will not work 
and also will do the work 
of aregular tool. It is 
convenient to carry. 
Every tool is carefully 
tested at the factory be- 
fore sending out. Can be 
used by telephone manu- 
facturers, machinists, 
engireers, electricians 
and jewelers. 

This company is one of 
the youngest and at the 
same time one of the fore- 
most hardware firms of 
to-day, and are tke pub- 
lishers of one of the most 
unique and up-to-date 
catalogues, known as the 
Green Book of Hardware | | 
Specialties, which will be | 
sent free toanyoneon ap- 
plication. — 

In writing for same 
please mention the number—622. 
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INCORPORATIONS. 


The Pacific Electric Railway Company, Los Angeles, Cal. 
—to maintain 452 miles of interwrban electric 1ailway in 
Southern California. Capital stock, $1,060,0C0. 


The Castile Electric Light & Power Company, Castile, 
N. Y. Capital stock, $800. Directors: G. S. Vangorder of 
Pike, M. M. Ollin of Perry and J. M. Duncan of Silver 
Springs. 

The Seaboard Company, Trenton, N. J.—to build and 
operate railroads and steamship lines, telephone and tele- 
graph lives, and to deal in bonds and mortgages. Capital 
stock, $5,000,000. Incorporators Charles McH. Howard, 
Robert C. Maroney and K. K McLaren, all of Jersey City. 


The California Incandescent Lamp Company, San Pran- 
cisco, Cal. Capital stock, $100,000. Incorporators: F. D. 
Strunegbam, A. J. Dibblee, N. A. Dodge, F. Gallinger and M. 
F. Michael. 


The Sumner & Sons Company, Asheville, N. C to make 
and sell electricity in various forms. Capital stock, $50,000. 
Incorporators: Frank A. Sumner, Theo. Sumner, of Ashe- 
ville, and A. K. Smith, of Reidsville. 


The Standard Power Company, New York City—to manu- 
facture machinery for generating power for vehicles. Capi- 
tal stock. $200,000. Directors: A.F. Swan, T. S. Seeley 
and Thomas Howard, all of New York City. 


The New Jersey and Pennsylvania Traction Company—to 
construct and operate trolley lines. Capital stock, $1,000,000. 
Incorporators: Charles X. Bates of Allentown, Pa., Lewis 
L. Dunham of Wilmington, Del., and Jilson J. Coleman of 
Trenton. The incorporators are affiliated with what is 
known as the Johnson Trolley Syndicate. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOV. 12, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 

686,541. Third Rail Safety System for Electric Railroads. 
Charles Schiechtiger, Nantasket, Mass., and Robert 
Bingham, Philadelphia, Pa. Filed March 19,1898. Re- 
newed Aug. 29, 1901. 

680,644-086,045. Electric Railway. Lyates Woods, New 
York City, assignor, by mesne assignments, to the Na- 
tional Safety Third Rail Company. Filed Nov. 3, 1900, 
Feb. 1, 1901. 

686,051. Trolley-Wire Hanger. George W. Gurten, Piqua, 
O., assignor to Augustus G. Kerns, same place. Filed 
March 21, 1901. 

ELECTRIC LIGHTS AND APPLIANCES. 

686,812. Hanger-Board for Series Arc-Lamps. Emil O. 
Lundin, Boston, Mass. Filed June 10, 1901. 

ELECTRICAL MACHINERY AND APPARATUS. 

686,288. Electrical Steam- Boiler. Charles E. Griffing, Ham- 
ilton, O. Filed April 2, 1900. 

686,849, Electric Controller. Gordon J. Scott, Philadelphia, 
Pa., assignor of one-half to William 8. Janney, same 
place. Filed Jan. 22, 1901. 

686,507. Electric Meter. Jules Cauderay, Lausanne, Swit- 
zerland. Filed Sept. 17, 1900. 

696,635. Time Circult-Closer. Wilhelm Rausch, Dusseldorf. 
Germany. Filed Nov. 1, 1900. 

TELEPHONES AND TELEPHONE APPARATUS. 

636,810. Service-Meter Apparatus for Telephone-Circuits, 
Ernest C. Robes, Medford, Mass., assignor to the Ameri- 
can Bell Telephone Company, Boston, Mass. Filed 
April 17, 1901. 

686.428, Telephone Cabinet. Edwin W. Smith, St. Cather- 
ines, Canada, assigoor of two-thirds to Edwin Poole and 
Edward Gauder, same place. Filed March 21, 1901. 

686,488. Telephone-Receiver. Walter F. Taylor, Brookline, 
Mass., assignor to the Holtzer-Cabot Electric Company. 
Filed April 25, 1901. 

686,608. Telephone Apparatus. Edgar W. Hazazer, New 
York City. Filed Jan. 30, 1900. 

MISCELLANEOUS, 

686, 245-686,246. Electrical Resistance. Josef F. Bachmann 
and Adolf Vogt, Vienna, Austria-Hungary, assignors to 
the Electric Resistance & Heating Company, Ltd., Lon- 
don, Eng. Original application filed Nov. 22, 1898. Di- 
vided and this application flled Dec. 13, 1899. 

686,295. Liquid Interrupter for Electric Currents. Jobn O. 
Heinze, Jr., Revere, Mass. Filed April 24, 1901. 

686.330. Electric Transfer Apparatus. Henry H. Porter, 
Jr., Chicago, Ill. Filed April J, 1901. 

686,350. Strong Current Protector. Aaron A. Seeley and 
Charles Silet, Chicago, Ill. Filed Feb. 4, 1901. 

686,395. Apparatus for Electro-Coppering Metals. Emile 
L. Dessolle, Levallois-Perret, France. Filed March 6, 
1900. 

686,402. Magnetic Separator. Thomas J. Greenway, East 
Adelaide, South Australia. Filed Oct. 12, 1899. 

686,416. Alternate-Current Transmission. William M. Mor- 
dey, Westminster, Eng. Filed March 16, 1900. 

686,419. Conduit for Electric Wires. Emmett D. Page, 
Brooklyn. N. Y., assignor of one-half to George A. Lutz, 
New York City. Filed Aprii 2, 1901. 

686,444. Distribution of Electric Currents. Engelbert Ar- 
bold, Ole S. Bragstad and Jens L. La Cour, Carlsrube, 
Germany. Filed Jan. 26, 1901. 

680,443. Rosette for Electric Wiring. James H. Cramp- 
horn, Medford, Mass, assignor to Charles Sumner 
Knowles, New Bedford, and John Henry Parker, Clif- 
tondale, Mass. Filed June 14, 1901. 

686,459. Electric Cut-cff for Emergencies. James H. John- 
sop, Newark, N. J., assignor of one-half to William R. 
Weeks, New York City. Filed April 25, 1901. 

686,524. Electric Show.Case. Fixture. Ernest A. Lowe, 
Plainfield, N. J., assignor of one-half to Charles W. Ler- 
eridge. same place. Filed July 11, 1901. 

686,525. Electric Furnace. James H. Morley, Springfield, 
Mass. Filed June 18, 1900. 

685,526 Electric Bell. John J. Mossop, Philadelphia, Pa. 
Filed Feb. 20, 1991. 

686,561. Battery-Gauge. Charles R. Underhill, Montelair, 
N. J., assignor of one-half to the Varley Duplex Magnet 
Company, Jersey City, N. J. Filed Feb. 19, 1901. 

685,533. Electric Cigar-Lighting Apparatus Cornelius J. 
Brosnan, Springfield, Mass. Filed Dec. 3, 1900. 

686,609. Insulating Support for Electric Wires. Ralph Gd. 
Hemlugray, Muncie, Ind. Filed March 11, 1901. 

684,632. Apparatus for Locating Metals, Minerals Ores, 
etc Augustus F. McClatchy, Chicago, Ill., assignor to 
the Electric Metal Locating Company, same place. 
Filed Dec. 20, 1900. 

686,079. Process of Making Storage-Battery Electrodes. 
Leonard Paget, New York City, assignor of one-half to 
Charles Coster, same place. Filed Sept. 8, 1899. 


Nov. 20. 1901.) 


Independent Telephone Companies to be 
Merged. 


The Inter-State Independent Telephone & Telegraph Com- 
pany was incorporated in New Jersey this month with an 
authorized capital of $3,000,000 and bond limit of 89,000,000, 
and the main offices in New Jersey and branches in Chicago 
and Aurora, Ill. The firat active operations will be in the 
States of lowa, Illinois, Wisconsin, Michigan and Indiana. 
The incorporators were men who are at the head of the Inde- 
pendent Telephone Company of Illinois. The board of di- 
rectors and officers have not been chosen. 

The purpose of the Inter-State Independent Telephone 
Company is the unification of the independent telephone 
companies of the country, beginning in Illinois and including 
the independent projects which are on foot in Chicago. 

Asthe men who organized the Northwestern Telephone 
Company are the chief promoters of the Inter-State, into 
which theformer will be merged, the history of the North 
western is interesting. It is about a year old, but has 3,200 
telephones in its service, and links the Fox River Valley with 
the Mississippi. It has 684 miles of poles and 8,600 milesof 
wire, covers Joliet, Aurora and Elgin with a conduit system: 
and has a service in half a hundred towns in its territory. 


Tbe park commissioners of Buffalo, N. X., do not intend to 
let the Bell Telephone monopoly impose upon the park 
board, and the commissioners have held up a bill of $230 for 
the services of six telephones during the current year. The 
park board last spring notified the telephone company that 
no appropriation yor telephone service had been made ani 
instructed the Bell Company to remove the instruments. 
The telephone company allowed the telephone instru- 
ments to remain in place, expecting to bave its bill indorsed 
by the park board without any dissension, but the commis- 
` pioners did not even pay the bill any respect and declined to 
accept the same. ` 


The Tunkhannock & Central Moreland, Pa., Telephone 
Company held a recent business meeting at Tunkhannock, 
at which &large amount of important business was trans- 
acted. A substantial dividend was declared, and the service 
of the line will be improved. Hon. H. M. Harding tendered 
his resignation, which was accepted. The vacancy was 
filled by theelection of Irving Evans, of Jenks. 


The Interstate Telephone Company has applied to the 
Clayton, N. J., borough council for permission to operate its 
line in tbe borough, offering four telephones free of charge 
for town use. 


The Waunakee, Wis., village board has granted a fran- 
cbise to the Farmers’ Independent Telephone Company, 
which was lately incorporated for the the purpcse of con- 
structing a line from there to Middleton and also putting in a 
local exchange. The incorporators are Matt Schmitz, Mel. 
Kalscheuer, Casper Guddertz and Casper Hilgers. It was 
incorporated for 31,500. . 


The new Long Distance Telephone Company of Irdianapo- 
lis, Ind., after vainly trying, for two years, to get into 
Elwood with its lines, has at last succeeded. The city coun- 
cil has granted a franchise to George W. Beers aud his 
associates of Anderson to establish a new system io Ei- 
wood. The plant is to be in operation within four months, 


President Harry Richardson of the Diamond State Tele- 
phone Company of Laurel, Del., has closed a contract with 
the Salisbury Telephone Company, including the connecting 
lines from Berlin east to Nanticoke Points west, giving him a 
monopoly of the telephone business of the peninsula with 
the exception of two small local lines. 


Winnipeg. Man., will shortly have a system of public tele- 
phones for the outlying districts. The first local pay station 
has been established. The charge for "ordinary talk " will 
be five cents and may be had by inserting a nickel in the 
slot. 


J. Y. Kirkpatrick, local manager of the Cumberland 
Telephone Company, will shortly begin for his company the 
erection of a new telephone line from Hodgenville to Lebanon 
by way of Athertonville and New Haven, Ky. 


The Diamond State Telephone Company is completing the 
construction of a new line from Port Deposit, via Liberty 
Grove, Colora and Nottingham, to Farmington, Md., where 
it connects with the Elkton and Rising Sun line. 


' Several crews of men have been put to work building ths 
new telephone line between South Shore and Strouseton, 
B.D. Itisexpected that theline will be completed in the 
near future. l l 
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The Telephone asa Burglar Alarm. 


A new use has been discovered for the telephone by 
S. Schwarzschild of Rochester. N. Y., which, it is said, will 
entirely do away withthe private watchman system now 
used to protect banks and other places, which otherwise 
would have no interior protection during the night after 
business had ceased. 

The new alarm is installed by wirlng the doors and win. 
dows of the store, dwelling, office, factory or other building 
connecting it with & device wbich connects by wire with & 
telephone. 

Buttons are setin the door and window frames, or what- 
ever point it is desired to protect, which are connected by 
wires and so adjusted that when the doors are closed for the 
night the buttons are pushed in. If & door or window is 


opened while the alarm is set the button is released, the 


electric current operates a lever at the telephone and a call is 
made. The operator at "central" who answers the call and 
receives no answer at once notifies the police. 

The expense is less than it costs to patrol Rochester at 
night by private watchmen, who, under the present system, 
report but once an hour during the time they are ontheir 
rounds. 


What has become a desperate struggle between the Ne- 
braska Telephone Company, branch of the Bell Telephone 
Company, aud the Plattsmouth Telephone Company, a branch 
of the Western Telephone Company, with headquarters at 
Chicago, is being fought toa finish at South Omaha, Neb. 
The Western Telephone Company, or rather the Piattsmouth 
Company twice asked the city council of South Omaha for a 
franchise to do business in that city. The judiciary commit- 
tee has signified its intention to report favorably. Should 
the Plattsmouth Company be granted a francbise it promises 
to pay South Omana a royalty of 1 per cent. of its gross 
earnings and to give free service to all the city offices and 
the publie schools. The company also guarantees to reduce 
the telephone rates atleast 30 percent. A franchise run- 
ning for 10 years isasked for. The company expects to be in 
Council Biuffs in a short time. The next move will be to get 
into Omaha. This is why the Nebraska Telephone Company 
is making its great fight at South Omaha. 


News received from Salt Lake City, Utah, states there will 
be no rinzing for central when the new $75,000 switchboard 
is installed by thetelephone company. The work on the in- 
stallation of this switchboard will be commenced about the 
beginning of the new year. General Manager Murray, in 
discussing this matter, said that the present switchboard was 
but five years old, but that such an advance had been made 
in that time that a change is imperative. This will be the 
fourth switchboard since 1858, and the old one will have to 
be torn out and cast aside. The new one will cost, with its 
bittery plant, 875,000. It will ba operated from a central 
energy plant; the power will all be in the central building 
and there wil! be no batteries at the different teiephones as 
at present. This will be a great gain in the matter of in- 
spection, as the work wili all be done in the central building. 


The Hillsboro & Wonewoc Telephone Company will lease 
the Viroqua and Wonewoc branch of the La Crosse, Wis., 
and Southwestern Telephone Company'sline The deal has 
not yet been completed, but it is understood that it will 
shortly ke consummated. Ihe lease will continue for three 
years. This will givetbe Hilleboro Company control of all 
línes in that neighborhood. 


Officials of the Michigan Telephone Company have lately 
been in Ludington, Mich., looking over the extensive im- 
provements made there during the summer. They will 
probably authorize the extension of the lines into different 
parts of the county. It is proposed to have two metallic 
circuits in operation to the more important settlements in 
the county before the end of tbe year. 


A complization has arisen over the construction of the 
new telephone system from Richfield Springs to Jordanville, 
N. Y., which is intended to connect at the latter place 
with the Interstate telephone line, as Highway Ccm- 
missioner Wainman refuses the new enterprise a highway 
franchise in Jordanville where the Bell system has at 
present a monopoly. 


For the second time within a month the Long Distance 
Telephone Company had its line between Manchester and 
Petersburg, Va., rendered almost useless by thieves stealing 
the wire. Starting three miles outside Manchester, the 
thieves stole four miles of the wire, breaking the connection 
with Petersburg. 


The Inter.state Telephone Company is to run a telephone 
line from Wilmington, N. C., to Old Brunswick, where the 
fish factories are located. 


Taxation of Missouri Telephones. 


As thereseems to be a general misunderstanding In the 
State of Missouri among the different local telephone com- 
panies as to the method employed in taxing tbe property 
owned by them, State Auditor Allen was asked fora state- 
ment concerning the taxing of these companies under the 
new law which was passed at the last session of the Legis- 
lature. According to the new law, telephone companies in 
Missouri will be assessed for taxation by the &tate board of 
equalization in the same manner as are the railroads, 
bridges and telegraph companies in the State. 


Telephones for China. 


Oriental advices received by the steamer Victoria at Ta- 
coma, Wash., say that Baron Masahide of Tokio, bas obtained 
from Director Sheng of the Chinese Railway aconcession for 
the erection of telephone lines which will connect the 
largest cities throughout China. The preliminary arrange- 
ments contemplate that China shall furnish the funds and 
the Japanese the experts aud material. 


The farmers in the town of Bethany, N. Y.. are going to 
combine and build a telephone line which wiil run ffom 
Batavia to Linden to the county house, Bethany Center and 
East Bethany. It will be mcdern in every respect. Some 
time ago tbe Bell Company was asked to extend its line over 
thís route and theright of way was obtained for it. The 
Bell people promised to do 80, but have never made a move. 
Now tbe farmers have decided to build it themselves. The 
money will be raised by subscription at once, & stock com- 
pany formed, and it is hoped to have the line in operation 
before winter fairly sets in. O. W. Blood, W. S. Page, 
Henry Webster, T. A. Hart, Clioton Merritt and Henry 
Gay have been appointed a committee to put the deal 
through. 


A report from Ludlow. Ky., says that the Kentucky Tele- 
phone Company. which was recently incorporated, has 
elected the following officers: President, J. J. Weaver; vice- 
president, W. J. Savage; treasurer, William R. Schelfers. 
Arrangements will be made later for the manufacture of 
telephone instruments, and a factory erected which will 
employ 50 men, 


Col. W. S. Thomas of the Illinois Independent Telephone 
Company has triumphed over Col. F. L. Bills in the struggle 
for an independent telephone franchise in Rock Island, and 
the probability is he will be granted a franchise in Moline. 
Thus is competition to the Central Union Company prac- 
tically assured. 


The local and through lines of the Monterey & Warm 
Springs, Va., Telephone Company are ready for use, and 
'phones are being placed as rapidly as possible. 


The Hope Telephone Company has applied for a franchise 
for the construction of a teléphone system at Washington, 
Ark.- 


R. J. McMahon has secured a franchise from the village 
council of Stephen, Minn., and is erecting & telephone 
system. 


Robinson & Wilson of Washington, Ia., have finished their 
farmers’ line between Crawfordstille and Washington, the 
county seat. 


C. W. Haskell, a capitalist of Ottawa, O., is back of a 
plan to establish & telephone system connecting Muskogee 
with various other places in the Indian Territory. 


A submarine cable will shortly be laid in Topeka, Kan., 
under the Kansas River, It will carry the wires of Topeka's 
new televhone exchange to North Topeka. 


The Illinois Telephone Company has changed its principal 
office from Bluffs to Jacksonville. 


TELEPHONE INCORPORATIONS. 


The Brule Telephone Company, Kimball, S. D. Capital 
stock, 350,000. Incorporators: M. A. Willy, H. W. Heinrichs, 
H. S. Stuver, E. F. Ochsenreiter and C S. Blodgett. 


The Wheatville Telephone Company, Caruthers, Cal. 
Capital stock, $5,000. Directors: F. M. Miller, H. A. Monson, 
W. G. Grove, J. W. Downing and H. A. Adams. 


The Brown Chapel Telephone Campany of Hancock 
County, Ind. Directors: Eii A. Parish, L. C. Ceider and 
C. E. Sipe. 


The Bohemia Telephone Company, Bohemia, Ore.—to 
construct and operate a telephone line between Cottage Grove 
and Bohemia. Capital stock, $5,000. Incorporators: P. J. 
Jennings, W. F. Murphy and J. W. Cook. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 

Burden, Ind.—This town is to have an electric light 
plant. Prof. Borden is at the head of the movement. 

Charleston, Wash.—Messrs. Todd and Calder have 
filed their acceptance of the ordinances recently granted 
them, the first for waterworks, and the latter for tele- 
phone and electric lighting 

Dardanelle, Ark.—The citizens are agitating the 
question of an electric light plant. 

Delray, Mich.—Andrew H. Green and S. G. Barnes 
&re anxious to furnish electric lights in this place. 

Fairport, N. Y.—A special election has been called 
for the purpose of raising $1,540 to pay the operating 
expenses of the electric light plant. 

Galena, III.— It is understood that the proprietors of 
the Kennedy mine in Rawlins township anticipate 
taking steps to install an electric lighting system at 
their plant in the near future. 

Grayling, Mich.—This place will soon be lighted by 
e'eetiricity. Ths plant will berun by water power. 

Hannibal, Mo.—The city council at a recent meetiag 
decided to purchase a new power generator for the 
eiectric light plant. 

Lemoore, Cal.—This city will sell £22,000 6 per cent. 
40-year electric light and waterworks bonds December 
2. W. F. Holser, city clerk, can be addressed for 
further information in relation to same. 

Lowell, Mass.—' The special committee of the city 
council on municipal lighting recently met at the city 
hall and adopted & report recommending the establish- 
ment of a municipal lighting plant. 

Mansfield, La.—The town council has awarded to 
E. J. Obern of Birmingham the contract to furnish 
electric lights and the waterworks for the town at 
$12,258. The plant will be in operation in about 0 days. 

Nicholasville, Ky.—--By a recent vote the electric 
light question was carried here by a large majority. 

Sheldon, Ill.—Tbe Sheldon Electric Light Company 
was recently formed with a capital of $10,000. Horace 
Gibson, Joseph Nagle and J. W. Watkins are the in- 
corporators, 

Skaneateles, N. Y.—At a special village election 
of taxpayers the question of issuing $10,000 more 
village bonds to add to the equipment of the municipal 
electric light plant was voted on and carried. 

Woodbine, Ia.—A special election has been called for 
December 2 tovote on the granting of a franchise to 
the Woodbine Light & Heating Company. 


Street Railways. 


Augusta, Me.—Articles of association have been 
received by the railroad commissioners for an elec- 
tric railroad to run from Berwick to South Berwick in 
York County. The capital stock is 520,000. Gov. 
John F. Hill is the heaviest stockholder. 

Canastota, N. Y.—The Canastota & Morrisville 
Electric Road bas been granted authority to construct 
its line from here to Morrisville. 

Chicago, 1ll.—'fhis city will have the underground 
trolley on street-car lines in the business district.—The 
new Aurora, Wheaton & Chicago Electric Railway, 
now under construction, is to be operated by the third- 
rail system instead of overhead trolley. 

Fairport, N. Y.—At the regular meeting of the 
trustees of this village Chas. A. Lux of Clyde, repre- 
senting the Fairport Electric Railway, was granted a 
franchise by the board to operate a street surface 
railway. 

Guthrie, Okla.—4A territorial charter has been 
granted by Secretary Grimes to the Oklahoma & 
Indian Territory Electric Railway Company with the 
principal place of business at Norman, Okla. The cap- 
ital stock is $1,500,000. 

Kutztown, Pa.—The Allentown-Kutztown Electric 
Company, atter a struggle with the borough for the 
past year, has at last won its right to go through this 
town. l 

Middleboro, Mass.— A new electric street railway is 
n-oposed from Middleboro to Plymouth direct to 
Kingston from this town, there to connect with the 


present Plymouth an! Kingston line. The distance is 
about 14 miles, 

Monterey, Mex.—It is now definitely arranged for 
the construction of a new traction line in the Federal 
district to be known as the ** Don Toribio y Santiago 
Line." 

New Haven, Conn.—The New Haven & Hartford 
Railroad Company is considering the matter of electri- 
fying the Valley Road between Hartford and Middle- 
town, Conn., so as to avoid the scheme of a tunnel 
through the Newington Mountain at a cost of $1,000,- 
000 or more. 

New York City.—At tha hearing on the application of 
the New York & Portchester Railway for permission 
to construct a four-track electric road between this 
city and Portchester, before the State Railroad Com- 
missioners, ex-Surrogate James M. Varnum and 
others testified in favor of the petition, stating that 
the projected railway was a great necessity. It was 
estimated that the new line, including equipment, will 
cost S3, 272,500. 

Onset Bay, Mass.— It has been decided to extend the 
trolley railway system through to Falmouth. The 
plan is to continue the Middleboro line from Buzzard's 
Bay postoftice through Monument Beach, Wenaumet 
Pocasset, Cataumet, North Falmouth, West Falmouth 
to Falmouth Village. The distance is a trifle over 14 
miles, and will make the Middleboro road in all a little 
over 36 miles in length from Middleboro Centre to 
Falmouth Village. 

Paris, Ky.—That the Paris electric road will be 
built soon is a certainty. The same company that is 
now constructing the interurban line between Louis- 
ville and Georgetown is behind the Paris project. 

Philadelphia, Pa.—A new trolley line is to be built 
at Rockledge, a charter having been granted to the 
Huntingdon Valley Street Railway Company, the 
incorporators of which are I. A. Sweigard, R. J. 
Armore and John S. Gilbert. 

Raubsville, Pa.— The new Easton & Doylestown 
Trolley Company will build a power house and car 
barn here. 

Sioux Falls, S. D.—Ata recent meeting of the city 
council it was voted unanimously to appropriate 
815,000 in aid of an electric railroad from this city to 
Madis^n. 

South Haven, Mich.—The South Haven & Lake 
Shore Railway Company will soon begin the construc- 
tion of a modern electric freight and passenger line 
between this place to Saugatuck, 24 miles, connecting 
there with Grand Rapids. Extensions will also be made 
to Kalamazoo and across the State to Toledo, O. 

Troy, N. Y.—The Troy Terminal Electric Railway 
was incorporated last week. lt will do a freight busi- 
ness only, and will be run over the streets on which 
the large business houses are situated, and from the 
river docks to the railroad yards. 

Western Port, Md.—The county commissioners have 
granted a franchise for an electric railroad to be built 
between here and Lonaconing, a distance of 11 miles. 


Manufacturing. 


Cincinnati, O.—' The Bullock Electrice Manufacturing 
Company is planning an addition to its plant in Nor- 
wood that will give it facilities for building electrical 
dynamos of the largest known type. The company 
has recently taken orders for electrical apparatus that 
make it necessary to build an erecting shop which, 
when completed, will cost in the neighborhood of 
850,000. 

Portland. Me. — The Crest Manufacturing Company 
has been organized here for the purpose of manufac- 
turing gas, oil, steam, electric and other engines. vehi- 
cles, etc., with 850,000 capital stock. The officers 
are: President, Isaac H. Davis of Boston, and treasu- 
rer, Edwin D. Mellen of Cambridge, Mass. 

Saco, Me.—The Munder Electric Company has been 
organized here to manufacture electrical appliances 
and supplies with a capital stock of €50,00U. The 
president und treasurer is Charles F. Munder of 
Springfield, Mass. 


Ccmpany Matters. 


Boston, Mass.—At the annual meeting of tke Massa- 
chusetts Electric Companies, November 20, stock- 
holders will be called upon to take action on the annual 
report, elect five trustees for a three years’ term, 
amend the by-laws, changing the date of the annual 
meeting from the third Wednesday in Noveinber to 
the third Wednesday in December, authorize & change 
in the form of certificate so that hereafter the same 
may be signed by the treasurer instead of president 
and secretary, and authorize the trustees to sell or 
otherwise dispose of certain shares of stock held by 
the trustees. The meeting is likely to be adjourned to 
December 18, by which time stockholders will be in 
receipt of the annnal report. 

Dahlonega, Ga.—The North Georgia Electric Com- 
pany has applied for the privilege of increasing ite 
capital stock to asum not exceeding $5,000,000. 

Redlands, Cal.—The W oodhill-Hulse Electric Com- 
pany has disposed of its business in this city to C. E. 
Gage. 

St. Louis, Mo.— According to broker James Camp- 
bell, negotiations for the merger of the electric and 
gas lighting plants of this city have reached & point 
where it is expected the consolidation will be effected 
in 30 days. 


Power and Transmission. 


Anaconda, Mont.—One of the largest undertakings 
put forth in this State is the electric power plant that 
is being installed in Madison County by the Madison 
Canyon Electric Power Company, which will send 
electricity into this city and Pony and other points 
in Southern Montana. When fully completed, 
according to present plans, the plant will have cost 
in the neigbborhood of £5,000,000, and it is ex- 
pected to furnish power for most of Madison County 
besides Butte. It is reported that power from this 
plant will be used torun the 100-stamp mill now in 
course of erection at Pony. 

Clyde, N. Y.—Charles A. Lux, of this place, has 
been in Oswego County looking over Salmon River 
Fall with & view to acquiring a right to it for the 
purpose of generating electric power. 

Danielson, Conn.—It will take about six months now 
to complete the power plant of the People’s Tramway 
Company located here. The water power will be fur- 
nished by the Quinbaug River, with a fall of 16 feet. 

Salt Lake City, Utah.—The Consolidated Railway & 
Power Company of this city has found it necessary to 
make an extensive enlargement of its motive power 
plaut, and will take definite steps to erect a motive 
power plant on the banks of the Jordan, that may 
cost $250,000 to $500,000 and develop from 2,500 to 
3,000 hp. 

San Bernardino, Cal. — The supervisors have sold to 
the Mentone Power Company a franchise to build an 
electric pole line across the county from the north of 
Mentone tothe west county line. 


Mines. 


Colorado Springs, Col. -An electric plant will be in- 
stalled very shortly on the May Belle claim of the 
Gold Exploration Company on the Lawrence town 
site. 

Republic, Wash.—The inflow of water in the Trade 
Dollar Mine is so heavy that difficulty is experienced in 
handling it with the whim. Itis thought that a steam 
or electric plant will have to be installed before much 
progress will be possible. 


Automobiles. 


Canon City, Col.—Work will soon be commenced om 
an automobile factory in this city, the details for 
which have been arranged. S. T. St. John & Son, 
and A. H. Huffnan are at the head of the enterprise. 

Hartford, Conn.—The Elizabethport factory and the 
New York oflices of the Electric Vehicle Company, 
have been moved to this city. 
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LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Moonday, November 18, 1901. 


STREET RAILWAY STOCKS. 


NAME. Par 
NEW YORK CITY. value, 
Bleeker Street and Fulton Ferry................ 100 
Broadway and Seventh Avenue................ 100 
Central Crosstown........... eee 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street................... 100 
Dry Dock, East Broadway and Battery........ 100 
Eighth AVenue............ ccc cece cece etn 100 
Metropolitan Street Railway.................. 100 
Nine,, vy Ur PRA Ta ER Pd as 100 
Second Avenue q 100 
Sen dees RE ae E RES 100 
Third AvYenug. . c ocin.d ever ui Re EIU rU 100 
Twenty-Third Streeeeeꝶ . Q 100 
OTHER CITIES. 
Albany United Traction. 100 
Brooklyn City Raillwa ee . 100 
Brooklyn Rapid Transit....................... 100 
Baltimore United Railways, com.............. 50 
0. do. do. Pref... ooa 50 
Buffalo Railway..... sevot ota A CORO MER 100 
Cleveland City Railway..................... 100 
Cleveland Electric Railway.................... 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. peel 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, new............... 100 
do. do. do, DIef. 12 ooi ors 100 
St. Louis United Railways, com................ 100 
do. do. do. Drel i a pecs 100 
United Electric of New Jersey............... 100 
PHILADELPHIA. 
American Railways 
inv eT 
Columbus Rallwaꝓã err 


Columbus Railway, pref.................. sese 
Consolidated Traction of New Jersey......... 
Continental 829 paid..................... VENE 
Consolidated Traction of Pittsburg.......... 

do do EDE A EL E oc Ed 
Day ton Tractiiuuuunn ce eee 
Fairmount Park and IIaddington............. 
Fairmount Park Transportation............ us 
Frankford & Soutbwark...................... 
Gente), 8 
Green & Coates, 815 paldedũʒ .. 
Hestonville Mantua & Fairmount. tet. 


Lehigh Avenue, $30 paid...................... 
Newark, N. J 
Philadelphia City, $23.75 paid.................. 
Philadelphia & Gray’s Ferry, $25 paid......... 
Philadelphia Traction ................... eese 
Railways Company General ................... 
Reading Traction.................... e 
Ridge A venue, 828 paſdedʒʒʒ . 
FH, XS ⁵ðVAç ĩͤðͤ K 
Scranton and Carbond ale „ 
r iesus oa ee rwn 
Scranton Ralcar,‚r‚.r t s eases 
Thirteenth & Fifteenth...................... 
Trenton Street Rallway.................... eee 
Union 830 5-6 paid................. eese 


„ „ „% „% „% % „„ „%% %% eevee eee „„ „ „„ eee eee ve 


Union Traction, $17.50 paid.................... 50 
United Power and Transportation, $29 paid... 25 
United Traction of Pittsburg................. 50 
do do. JDIel ior Eu eR ew 50 
United Traction of Reading, Pa.............. 50 
West Philadelphia ...................... sess 90 
Wilmington and West Chester Traction...... 90 
BOSTON. 
Boston Elevated, fuli paid..................... 100 
West End Street, cou. 50 
do. do. do. prese. 50 
CHICAGO. 
Clty RallWay? oc nes ³ĩðV— 8 100 
Lake Street Ele vatedũv l . 100 
,, se caw ererk spends — . 100 
Union 'Tractióh, OMi 4c Rr e yx RRESTA 100 


do. do. DIC fier mic ĩ e RI . 100 


Last Sale. 
Bid. Asked. 
35 31 
241 262 
255 260 
208 220 
17 185 
120 125 
400 410 
1684 1685 
196 205 
212 215 
175 215 
121 1211 
408 415 
105. 106 
2414 2424 
68 681 
153 154 
91 92 
99 101 
102 1021 
83 85 
37 38 
194 204 
29 27 
102 106 
231 25 
109 110 
33 36 
85 86 
25% 26 
191 80i 
16 18 
40} 41 
3591 360 
46 48 
100 103 
69 674 
155 1554 
239 24 
641 644 
156 1562 
71 714 
2 224 
466 4661 
1474 148 
151 151i 
48 484 
124 13 
4" 41$ 
42 421 
205 2051 
101 1014 
97 98 
21 21 
321 2} 
3004 310 
25 254 
201 21 
305} 306 
24 244 
310 3104 
240 245 
281 284 
40 403 
14 144 
50 504 
252 2524 
49 464 
163 164 
91 92 
113 115 
185 189 
13 133 
190 200 
12} 134 
9] 514 


STREET RAILWAY STOCKS. 


AME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 13 14 
Consolidated Traction Company, com.......... 50 23% 232 
do. do. do. pr ef... 50 64 642 
Federal Street and Pleasant Valley Railroad.. 25 T 51 
Pittsburg and Birmingham Traction Co....... 50 474 49 
United Traction Company, pref..... „ 50 47 48 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, cOm.............. ni ee eee 100 18 19 
do do Tel tis E dur: Suede 100 40 49 
Electric Lead Reduction...................... 100 2k 24 
Edison Ore Milling Coo. 10 8 11 
Electric Vehicle, com....:--c.....L.....eeess. 100 21 3 
do do BP. was Seno 100 5 6 
General Carrlage nk esee 100 E i 
General Electricqoqoo i 100 2591 290 
BOSTON. 
Boston Electric Light........................- 100 ER = 
Edison Electric Illuminating.................... 100 241 245 
General Electrlco I 100 2584 2584 
Massachusetts Electric Companies, com....... 100 36 361 
1 e "E pref....... 100 934 94 
Westinghouse Electric & Mfg., com........... 50 10 104 
do do do pref 50 1 18 
CHICAGO. 
Chicago Edison. 100 161 1612 
National Carbon, coũunuũni . cece 100 19 21 
do do pre. 100 824 854 
PHILADELPHIA. 
Electric Company of America................. 50 55 61 
Electric Storage Battery, com................. 100 57 60 
do 0 do pre 100 57 60 
General Electric Automobil 50 t i 
National Electricqco ow 10 11 114 
Pennsylvania Electric Vehicle, com........... 50 1 M 
do 0 do pref............. 50 1 11 
Philadelphia Electric trust ctfs. 85 paid 25 51 54 
OTHER CITIES. 

Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence... 50 92 93 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1411 

TELEPHONE AND TELEGRAPH STOCES. 
NAME. Par Last Sale. 

BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 157 1572 
Erie Telegraph & Telephone Company........ 100 204 22 
New England Telephone Company............ 1331 134 

NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 106 109 
Commercial Cable Company................... 100 175 184 
Franklin Telegraph Company................. 100 47 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 120 123 
Mexican Telephone Company...............- 100 2 2i 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegraph................ 25 78 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 is 
Western Union Telegraph Company, p. 90% 903 

MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.,............ 50 118 115 
Cumberland 'Telephone & Telegraph Co...... 50 1331 1334 
Chesapeake & Potomac Telephone Company.. 100 72 75 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Day States Telegraph Company ....... 18 84 
Hudson River Telephone Company............ 100 109 113 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I.) Telephone Company........ 50 974 98 
Southern New England Telephone Company.. 100 ; M 
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ELECTRICAL SECURITIES. 


Closing Prices, Monday, Nov. 18 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 


88 
Electro- Pneumatic Transit.................... 10 
Eddy Electric Manufacturing Company....... 25 
Storey General Electric....... .. XR uS eS. 10 
Consolidated Car Heating... ........ baa ah cs . 100 
Standard Underground Cable......... ees... 100 
Pratt and Whitney, pref..... VVV 100 
STREET RAILWAY BONDS. 
ALBANY. Last Sale 
Albany Railway Company, cons. mtg. 58....... 1174 
do. do. do. gen. mtg. 58....... 1164 
Watervliet Turnpike & RR., 1st mtg. 68...... 125 
do. do. 2d. mtg. 68...... 124 
Troy City Railway Company, Ist 533 1162 
BROOKLYN 
Bkn. vip ien ISt sss 8 1083 
B., Son d Sub., 186 ..... ha o E TERR 117 
Ist con mtg........ — ÁO 101 
J "e & Bkn Ist mtg...... FEMPCR S. 105 
Sea Beach lst mtg.......... CCC 86 
Bkn. Un. El. Ist tg cece wees 101 
Nassau Electric, en mtg..... JV 98 
do. lst mtg JJV 114 
Atlantic Avenue 18t mtg. . 108 
do. do. gen mtg. N V 115 
NEW YORK 
Bleecker St & Fult’n Fer’y RR, Ist mtg 78..... [984 
Cent P’k, N. & E R. RR, 1st cons mtg 48...... 107 
Central Crosstown RR, Ist mtg 68............. 125 
Coney Island & Brooklyn RR, 1st mtg 5s...... 101 
D Dock, E Bd'y & Bat’y R gen mtg 58......... 117 
do. do. do. RR scrip 5 per cent. 102 
Eighth Av RR Co, cert indebt 6 per cent... 208 
42d St, Man & 0 Nicholas Av Ist mtg 6s...... 1164 
do. 2d mtg inc 68... 89 
Lex Ave & Pav Fer RR, Ist mtg g 58.......... 124 
Metropolitan St Ry Co g mtg cl tr g 58........ 120 
Second Ave Ry gen cons mtg 5s................ 120 
do. e E E edic ir Ses. 108% 
Steinway Ry (L. I.) ist mtg g 68 cscceeee 116 
South Ferry RR Co Ist mtg 533 .. ee. 110} 
Third Ave RR 1st mtg g 633 N ae 
Twenty-third Street Ry lst mtg 6s............ Sieve 
do. deb dss REIR 106 
Union (Huckleberry) Ry lst mtg 5s............ 113 
BROOKLY 
Kings Co Elec T V Dus diei da AO SE Eds 200 
do, ff esos D os RUN 110 
do. do. pur mtg............. save 220 
Edison consol mtg............... TT S. 99% 
PHILADELPHIA. 
Baltimore Traction lst 58 coup 1929........ PE cuna 
do do col gold 5s 1900 100 
Buffalo Railway con ds reg coup 1931.... ...... 118 
Citizens of Ind 1st con gold 58 reg coup 1933.. 110 
Columbus St Railway 1st con gold 5s coup 1932. 100 
Continental Passenger lst 68 coup 1909.. mE 
Consolidated Traction of N. J. 1st gold 58 1933. 1094 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1007 
Dayton (O.) Traction 1st gold 5s reg 1916...... 95 
Duquesne Traction 1st 5s reg coup 1930. .. 117t 


Electric-People's 4s trust ctfs reg 1945.. 
Fairmount Park Transp 1st gold 5s reg c 1912 .. 


do do 2d gold 5s reg coup 1912. 
Germantown Passenger Ist 5s reg 1904... 
Hestonville 2d 6s coup 1902 HT 102 

do do con gold 5s reg coup 1924. 120 
Holmesburg, Tacony & Frank, 1st g 58 rc 1925. 100 


Indianapolis St Railway gold 4s reg coup 1933.. 83 


New York & Queens County 5s 1946..... ; sigs 
People’s Pass stock trust certificates reg 1943.. 105 
Philadelphia Traction col tr 4s coup 1917...... 106 
Rapid Railway Ist g 5s reg coup 1915.......... 105 
Reading Traction 1st 6s reg coup 1933.......... 128 
Reading & Womelsdorf 1st 5s coup 1925........ Axes 
Rochester Railway con 5s reg coup 1930 110 
Scranton & Carbondale Ist 6s reg coup 1923. 100 


Scranton Railway lst con 5s reg coup 1932... 105 
Scranton Traction 1st 6s reg coup 1930... . . 117 


United Railways (Balto.) tr ctfs. 4s reg 19410. 96 
United Trac (Pitts.) gen mort 58 reg coup 1907. 115 
United Traction (Reading) 58 coup 19266. 103 
West Philadelphia mort 6s reg 19066 111 


West Philadelphia 2d mort 58 coup 1926.......... 118 


Sv 6l 


Last Sale. 
Bid Asked. 
11 18 
8 8d 
9 13 
55 57 
180 190 
84 92 
Int, Paid. 
J&J 
M&N 
M&N 
M&N 
A&O 
J&J 
M&N 
J&J 
M&S 
F&A 
J&J 
A&O 
A&O 
A&O 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 162; (2165£c.; Lake, 16%@l7c.; 
casting, 1614 16546 

A consolidation of tha gas and electric light companies of St. Louis under the 
auspices of the North American Company is confidently expected. 


The Mexican Telephone Company reports for September; gross earnings, 
$18,119; increased, $2,458; net earnings, $8,168; increased, $2,140. 

The Chicago Electric Traction Company reports for the year ended October 
31, 1901: Gross earnings, $96,561; operating expenses, $80,216; net earnings, $10,345. 

Surplus revenue of the United States Treasury for the first four months of the 


current fiscal year was $27,361,000; surplus for eight months, November 1, 1900, 
to June 30, 1901, was $10,191,000. 


A report that the Amalgamated Copper Company has disposed of a consider- 
able amount of copper to a syndicate at little or no recession from ruling prices is 
neither confirmed nor denied by officials. 


An official of the Union Traction Company of Philadelphia is authority for 
the statement that there will soon be an assessment of $5 a share on the stock, 
payable in two installments, and that there will be no dividend at present. 


Regarding the recent activity in the stock of the Metropolitan Street Railway 
Company it is rumored that the company will issue $10,000,000 new stock to meet 
the costs of further extensions and the equipment, with electricity, of several of 
its horse car lines. 


Friends of John D, Rockefeller deny that he is interested in an attempt to get 
control of the Compagnie Generale de Traction de Paris. It is asserted that 
George Westinghouse, Jr., has secured an option on the property and is trying to 
interest American capitalists in the enterprise. 

A consolidation of the Newton and Boston, Wellesley and Boston, Com- 
monwealth and Lexington and Boston Street Railway Companies has been 
effected under the title of the Boston Suburban Electric Kailway Company with 
a capital of $6,000,000, equally divided between common and preferred stock. 


People connected with the Manhattan Elevated Railroad of New York say 
there is no truth whatever in any rumors of a deal with Metropolitan. Introduc- 
tion of electric power, they say,is not only expected to result in largely increased 
business, but a reduction in operating the present car mileage amounting to 
$1,100,000 per annum. 


President Jacob L. Greatsinger of the Brooklyn Rapid Transit Company, in 
referring to the rumors that negotiations were on for the absorption of that com- 
pany by the Metropolitan Street Railway Company, says: “If there were any ne- 
gotiations under way, | certainly would know about them. I therefore make an 
unqualitied and absolute denial of the report." 


The American Railways Company directors, have raised the dividend rate 
from 4 per cent. to 5 per cent. per annum. The earnings statement laid before 
the board showed about $75,000 net earnings for the quarter ended September 30, 
1901, or equal to 8 per cent. per annum on the $3,750,000 capital stock. This was 
considered to be an ample margin of surplus. The October gross earnings, al- 
ready published, showed material gain. The quarterly dividend declared, 14 
per cent. is payable December 15. Books close November 29 and reopen Decem- 
ber 15. 


The New York News Bureau" quotes a director of the Chicago Union Trac- 
tion Company as follows: “The earnings of the Union Traction Company are 
much larger than they were a year ago and seem to be improving constantly. 
They would besuflicient, I believe, to warrant the resumption of dividends on the 
preferred stock within a short time if it were not for the uncertainty regarding 
taxes and the franchise question. With these matters still unsettled, however, 
the stockholders ought not to expect any distribution of earnings. At any rate 
there will be none for some time to come." 


The Boston News Bureau" says: The annual report of the Massachussetts 
Electric Companies for the year ended September 30 is expected to show net earn- 
ings of about 8800, 000. This income is derived: 6 par cent. on 61,230 shares of 
Boston and Northern Street Railway Company stock, $567,380; and 6 per cent. on 
53,174 shares of Old Colony Street Railway Company stock, $319,044. The mis- 
cellaneous income includes interest returns on surplus, dividends on Newport and 
Fall River Street Railway Company. Hyde Park Electric Light Company and 
other controlled properties, which will bring the total net income of the Massa- 
chusetts Electric Companys up to $800,000. This will leave a fair margin above 
the $720,000 required to pay preferred stock dividends and interest charges." 

A dispatch from Pittsburg says the Philadelphia Company has arranged to 
secure control of all of the traction properties in and around Pittsburg by a sys- 
tem of consolidation and absorption. Thetotal amount involved in the deals just 
concluded amounts to $58,000,000. The Philadelphia Company will increase its 
capital stock to $56,000,000 and will have a bonded indebtedness of $22,000,000. A 
part of the money to be obtained by issuing the bonds will be utilized in extend- 
ing and improving the properties. The Southern Traction Company, capital stock 
55, 000.000, is to be absorbed, aud the Suburban Rapid Transit Company and several 
smaller concerns will also be secured. The Mellon Traction, Light and Power 
properties will be leased and the Philadelphia Company will pay 5 per cent. on 
the capital stock of the operating companies. The Pittsburg and Charleroi Street 
Railway Company, the Monongahela Street Railway Company and the Pitts- 
burg and Birmingham Traction Company are other systems to be absorbed. 
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EDITORIAL NOTES. 


In spite of the fact that 
The the New York Central 
New York Central Railroad Company has a 
Tunnel Problem, gang of men at work 
altering the much talked 
of tunnel through which trains run out of 
this city, with a view to improving the venti- 
lation, a bill has been introduced into the 
New York Municipal Assembly to compel the 
substitution of electricity as a motive power 
in lieu of steam. As to whether the authorl- 
ties have the power to compel the New York 
Central to cbange its motive power within the 
city limits, Mr. Everett P. Wheeler, a promi- 
nent attorney, i8 reported as saying: 

“ I am very clear as to the matterof law that 
the company is subject to the direction of the 
Municipal Assembly in regard to the motive 
power in the tunnel. The road was granted 
authority to build the tunnel by the agree- 
ment with the city in 1832. Section 2 of that 
agreement reads, in part: 

„ And be it further ordered that if at any 
time after the construction of the aforesaid 
railways, it shall appear to the mayor, alder- 
men and commonalty of the City of New 
York that the said railways shall constitute an 
obstruction or impediment to the future regu- 
lation of the city or the ordinary use of any 
Street or avenue (of which the mayor, alder- 
men and commonalty shall be the sole judges) 
the railroad company, or the directors thereof, 
shall provide a remedy, satisfactory to the 
said mayor, aldermen and commonalty,’etc. 

„Then, in regard to the motive power, it is 
agreed in Section 3: ‘That the right of regu- 
lating the description of power to be used in 
propelling carriages on or along said railways, 
and the speed of the same, as well as all other 
power reserved to the said mayor, aldermen 
and commonalty by the actof incorporation of 
the said company, or any part thereof, be, and 
the same are hereby expressly retained and 
reserved. 

Mr. Wheeler refers to the practicability of 
the proposed change as follows: 

„After consultation with eminent engineers 
and electricians I am absolutely satisfled that 
it is feasible to make through connections be- 
tween the local trains of the New York Cen- 
tralsystem and the subway, which is under 
rapid course of building. It would not be 
difficult to equip with electricity cars that 
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would carry the passengers to the end of the 
subway system from Stamford, White Plains, 

and Yonkers. It would not be awkward for the 
New York Central to equip all its local traffic 
with electricity. There would then be no need 
of a change of power in landing the passengers 
at the down town stations. 

„The Grand Central Depot would continue 
to be used for the trunk-line business, and all 
baggage could be sent there, so that it would 
continue to be the central distributing point. 
This would involve making a sub-station under 
the car shed east of the main building—a sort 
of subterranean story. It is not a difficult 
engineering feat at all. The shed is of steel 
and not of masonry. lt could continue to be 
used while the subterranean station was being 
excavated. 

“Tbe middle tunnel would continue to be 
used by the New York Central for its express 
trains with steam engines. 'The real nuisance 
is on the side tunnels. Electricity will have to 
be used there. But I tbink the time will come 
when every train coming into New York City 
willstop at the Harlem River to be drawn 
into the city by electricity.“ 

If the Municipal Assembly orders the cuange 
work will have to be begun by the railroad 
company within thirty days and would prob- 
ably be completed in about two years. The 
talked of alterations would unquestionably be 
heartily indorsed by the army of commuters 
that are now compelled to use the tunnel 
daily, and would in the end undoubtedly prove 
vastly beneticial to the road itself. 


4 3 * 


A bil will be introduced 
early in the coming Congress 
authorizing the Postmaster 
General] to enter into a con- 
tract with private persons or a corporation 
for the construction of a cable from San Fran- 
cisco to Manila by way of Honolulu and Guam. 
It will be essentially the same bill which was 
reported from the House Committee on Inter- 
state and Forelgn Commerce in the last Con- 
gress. 

It is understood that no special legislation 
by Congressis necessary to enable a private 
concern to lay a Pacific cable on its own ae- 
count. 'The State Department, it is asserted, 
has ample authority to grant a permit for 
landing the cable. It is probably in view of 
this fact that the Commercial Pacific Cable 
Company, recently organized in New York 


Pacific Cable 
Contract Let. 
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with Mr. John W. Mackay as president, bas 
awarded the contract for the manufacture and 
laying of the first section from San Francisco 
to Honolulu to an English Company. The 
price agreed upon is said to bein the neigh- 
borhood of $3,000,000. <A director of the cable 
company, referring to the subject, stated re- 
cently that while the Government had not as 
yet granted the company permission to lay a 
line to the Philippines, it was confidently ex- 
pected tbat such authority would be given 
them by Congress shortly after it assembler. 
On August 23 President John W. Mackay, 
who is now in California, made application 
to the Washington authorities for landing 
rights in California, in the Hawaiian Islands, 
and in the Philippine Islands. At that time 
Mr. Mackay said that since his company asked 
for no subsidy or guarantee, he believed there 
would be no trouble in agreeing with the Gov- 
ernment on the terms and conditions upon 
which the cable would be landed. He said 
that he expected the first section would be in 
operation within nine montbs, 

It is to be hoped that such will be the case, 
for it is generally agreed that a cable tocon- 
nect the Western coast of the United States 
with the possessions in tbe Pacific Ocean and 
Far East is a matter of vital and immediate 
importance. 

& k N 

Considerable has been said 
in these columns from time 
to time regarding destructor 
plants in England, and es- 
pecially that at Shoreditch, 
located in a vestry of Lon- 
don, which furnishes power for lighting and 
otber purposes. We now hear of another 
undertaking of like nature located in the Hack- 
ney district, which borders on that of Shore- 
ditch. 

The Hackney system is a low pressure, con. 
tinuous current three-wire supply, with 240 
volts at consumers’ terminals for lighting and 
480 for motors. The whole of the works, as 
planned, are not yet complete; when they are 
the cost will have been over $1,425,000. The 
refuse destructor plant is to consist of twelve 
furnace cells, capable of burning 160 tons of 
refuse in 24 hours, Arrangements have been 
made for the automatic handling of refuse so far 
as thisis possible, fromthe moment it is tipped 
at the works to the time when it emerges from 
the furnaces as clinker. The refuse is burnt 
at a high temperature with the assistance of a 
powerful fan blast, and the residuum leaves 
the furnaces at a temperature of 2, 000“ Fahr. 
The works site has a frontage on the River 
Lea, and there are economical facilities for the 
supply of fuel and the shipment of the clinker 
material. The buildings will afford accommoda- 
tion fora generating plant of 6,000 hp., but the 
land available will enable tbat capacity to be 
doubled later on as required. Coal will be 
taken from barges by an electric crane and de- 
livered to the conveyor through an automatic 
weighing machine, and thence to the store. 
Of the six Babcock boilers, three are arranged 
to utilize the heat of the destructor gases. 
'The others are placed in tlie permanent boiler 
house, and are equipped with mecbanical chain 
grate stokers, water purifiers and super- 
heaters. 

There are at present two high-speed triple 
expansion engines of 1,000 bp. each, driving 
600 kw. direct current generators, There are 
also two 500 hp. engines with 300 kw. dynamos. 


The Hackney 
Lighting and 
Destructor 
Piant. 
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A special feature of the central switchboard 18 
that the generator panels are in front, and the 
feeder panels at the back of tbe board, an 
arrangement which combines compactness 
with simplicity in working. 'There is a battery 
of Tudor accumulators (2,800 ampere bours’ 
capacity), which will store for future use the 
energy developed in the destructor at times 
when it would otherwise be wasted. 

Supply mains have been laid in 25 miles of 
streets, and they are of the British Insulated 
Wire Company’s triple concentric type 
throughout, witb paper insulation and lead- 
covered. They are laid instoneware and iron 
troughs, filled in solid with a bituminous com- 
pound, Three hundred and twenty 2,000 cp. 
arc lamps were supplied for lighting 9 miles of 
streets, The charges to the public for energy, 
are: private lighting 8 cents per unit; for 
motive power 4 cents per unit. "There is a 
meter rent of 25 cents per quarter, where the 
demand does not exceed the equivalent of 
twenty-five 8 cp. lamps, and 50 cents where the 
demand exceeds the limit. <A “free” wiring 
arrangement entered into between the Council 
and the National Electric "Free" Wiring Com- 
pany will go a long way toward inclining the 
residents in such a district as Hackney—with 
so many low rental residences—toward chang- 
ing from gas to electric lighting. The company 
provides and fixes everything for a rental of 11 
cents per lamp per quarter for any lamp up to 
50 cp. The householder has the option of pur- 
chasing the wires and fittings by paying the 
Original cost price, plus 25 per cent., within 18 
months from the date of connection and at any 
time after the first 18 months at original cost 
price, plus 20 per cent., less a deduction of 14 
per cent. for every year the installation has 
been in use. This system of charging dis- 
poses of many difficulties which are bound to 
arise where the old free“ wiring methods 
are adopted. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


A TEST Of the submarine boat Fulton was 
made in Peconic Bay last Saturday night 
and Sunday, with a view to ascertaining how 
long a boat of this description could remain 
under water. It was demonstrated that it is 
possible for men to breathe and work unhin- 
dered at a considerable depth for almost an 
indetinite time. During the fifteen hours the 
Fulton rested on the bottom of the Day not 
aninch of thecompressed air taken below by 
the crew was used, the air in the vessel itself 
furnishing all the oxygen needed. In the 
boat were Rear Admiral John Lowe, U.S. N. 
(retired); Lieut. Arthur MacArthur, in com- 
mand of the torpedo boat Winslow; Capt. 
Cable, of the Holland Torpedo Boat Company, 
and five employes of the works at New Suffolk, 
where the test was made. Inspeaking of the 
test and what it showed in naval methods, 
Rear Admiral Lowe said: The Fulton has 
Shown what could be done in case of need in 
actual warfare in many instances, 
she bad madean attack upon a hostile tleet, 
had discbarged all of her torpedoes and been 
discovered. She is absolutely without means 
of defense except ber powers of disappear- 
ance. She might be surrounded and pursued 
so closely that it would be dangerous to at- 
tempt to run away, even under water. In 
that case she need only drop quietly to the 


Suppose . 
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bottom and rest there, without noiseor effort 
or anything to betray her presence. She can 
remain there for four or five days, and in case 
of emergency, if the food holds out, for a week. 
Her escape then would be almost certaia. In 
another case, for repairing machinery, shifting 
torpedoes or anything else which requires 
stopping the engines, or quiet, she could find 
a secure dock at any time on the bottom, ex- 
cept in very deep water. Her speed is not 
great, only nine knots on the surface, and 
seven knots when running submerged, but to 
my mind the time has gone by when speed is 
the first requisite of a torpedo boat. The 
battles of the Spanish war showed that they 
cannot hope to get within striking distance 
after they bave been sighted. It was an ad- 
vantage before the perfection of the heavy 
caliber rapid fire guns, The torpedo attack of 
the future must depend not upon speed, but 
upon concealment, either by darkness or by 


water.“ 
— ———— 


THE 158th meeting of the American Insti- 
tute of Electrical Engineers was held at 12 


West 3ist street, New York City, Friday, 
November 22, President Steinmetz in the 


chair, two hundred members and guests being 
present. The general subject of the evening 
was Methods of Distribution," upon which 
papers were presented by Messrs. Louis A. 
Ferguson, of Chicago, Henry G. Stott of New 
York, Harold W. Buck of Niagara Falls, 
Charles F. Scott of Pittsburg, W. S. Barstow 
of New York, W. L. R. Emmetof Schenectady, 
William Lispenard Robb of Hartford, and 
Philippo Torchio of New York. The subject 
and papers were discussed by Messrs. Stein- 
metz, Dunn, Williams, Burnett, Henshaw and 
J. W. Lieb, Jr. 


—ñ — 
Six new electric stages, each capable of 
seating seventeen passengers, will be started 
in Fifth avenue by the New York Electric 
Vehicle Transportation Company to-day. Two 
more electric stages and two double decker 
stages will be put into service a few days later. 
It is the intention of the company to run the 
electric vehicles on a schedule of ten minutes’ 
headway. Each of them will make 80 miles a 
day. The present horse stages will be contin- 
ued without change until the line is fully 
equipped. 


— dii — ——— 

Tue Examiner of Interferences in the Pat- 
ent Office at Washington handed down an 
opinion last week in the case of Charles E. 
Tripler, of New York, against Prof. Carl Linde 
of Munich, Germany, awarding priority of in- 
vention to Prof. Linde for theself-intensifyipg 
process of making liquid air. Professor Linde 
announced in 1895 that he bad discovered a 
practical method of making liquid air in large 
quantities and at comparatively little expense, 
and after applying for a patent in this country 
and several foreign countries, he disclosed in 
Scientific publications the full details of his 
process. Mr. Tripler filed an application 
for a patent on a similar invention in 
1897, and asserted that be discovered it in 1891. 
A company was formed and large amounts of 
stock were disposed of. 

— di — 

INCIDENTAL tothe use of electricity as a 
motive power on the elevated road in this 
city, the Manhattan Railway Company will 
erect a one-story frame building on part of 
the block bounded by Second and Third ave- 
nues, 66th and 67th streets, which will be used 
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as a school for motormen. The establishment 
will be similar to the one maintained by the 
Metropolitan Street Rallway Company, contain- 
ing “skeleton cars," by means of which green 
bands may be made thoroughly familiar with 
all the working parts. The Manhattan's 
building will cost $3,000, 


-— —b- 9 i — —— 


Work has been commenced on a wireless 
telegraph system to be tried between Luding- 
ton and Manistee, Mich. 


— 2 — 


THE heating of ironing machines by elec- 
tricity in place of steam, gas and gasoline, as 
heretofore, is now being used in a laundry in 
Kansas City, Mo. Its advaatage can be made 
apparent to all by the simple statement that 
the little machine has a capacity of 72,000 
collars and cuffs in twenty-four hours. The 
machine is driven by an electric motor 
attached near the base. The heating of the 
ironing roll is accomplished by stationary heat- 
ing coils placed within them. Electric heating 
has the advantage of being more uniform tban 
any other, it is very intense, and can be regu- 
lated to a nicety by a finely subdivided switch- 
board. It is asserted that the character of the 
electric heat renders it more desirable for 
starched goods than steam or gas. 

———2— — 

THE Rapid Transit Subway Construction 
Company of this city has purchased another 
site for a sub-power station,which is at 110 and 
112 East 19th street. The building will cost 
between $60,000 and $70,000 and will be only 
used as a transformer station. 

F 

A METHOD of quickly preparing wood for 
building and manufacturing purposes by elec- 
tricity.is being tried in Austria. The process 
is simple. The green wood is placed in a large 
wooden trough, whose bottom is covered with 
a lead plate, which is connected with the posi- 
tive pole of an electric battery. A second 
lead plate covers the wood to be dried, thus 
forming the negative pole. The wood is then 
subjected to a bath in a solution composed of 
10 per cent. resin and 75 per cent. soda, and 
under the influence of the electric current the 
sap i8 drawn out of the wood and rises to the 
surface, the solution being absorbed by the 
wood. In about two weeks’ time after this 
the wood is dry and ready for use, or the 
drying can be done by artificial means in a 
much shorter time. The actual operation in 
the trougb, however, only occupies from five 
to eight hours. 


IN Europe experiments with automobiles for 
military purposes are being carried on exten- 


sively. 


OFFICIALS of the Eastern Extension Tele- 
graph Company recently came upon an inter- 
esting cable fault 
section, which is laid in 330 fathoms of water. 
The cable had become interrupted, and when 
the cable electricians, went to take out the 
fault and discover its cause they found what is 
supposed tq be a shark’s tooth firmly fixed in 
` the core of the cable, notwitbstanding that it 
was protected by tbe usual iron wire and other 
` sheathing. 


— 22 — 

Ir is sometimes useful, says the Shipping 
World,“ to be able to convert units that. are 
employed in one branch of engineering into 
those used in another branch, without long 
calculations. The watt, for instance, is known 
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to those using electricity as the unit of power, 
or of energy consumed or converted. It is also 
known as 1-746th of a horse power. But it is 
more convenient if we know that it equals the 
mechanical energy represented by 44.24 foot 
pounds. That is to say, one ampere of current 
moving under the influence of one volt pressure, 
or any combination of volts and amperes and 
that will make unity when multiplied to- 
gether, is tbe equivalent, in the expenditure 
of energy to the work a man would do in lift- 
ing one pound 44,24 feet high, or any work, any 
weight raised any distance, in which the 
weight and the distance multiplied together 


make 44.24. 


6 Gee 

MEssRS. DYBOWSKI AND Fnow have just 
concluded some preliminary experiments to 
ascertain the yield and quality of the gutta- 
percha obtained froma peculiar, Chinese plant 
known as ''Tu-Chung," live specimens of 


which are at present growing in several botanic 


gardens in Paris and at Kew, says the London 
“Electrical Engineer." The elastic gum 
produced by the plant is said to be of the 
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AN ELECTRIC TRACK SWEEPER AND 
WATERING CAR.* 


The introduction of electric working on 
tramways is calling into existence various 
auxiliary apparatus which is of very consider- 
able importance in the efficient operation of 
a tramway system. One need hardly point 
out that there are distinct advantages in 
keeping the track and the rails clean, and in 
this connection the advantages of a track 
Sweeper car and a watering car are now being 
recognized by tramway managers, a number of 
lines in England being already equipped with 
them. It is sometimes desirable to employ a 
car which can be utilized both for watering 
and sweeping, and there are no special diffi- 
culties in designing such a car. 

From a sanitary point of view, the develop- 
ment of an electrical watering car is of con- 
sideratle importance, because it would be easy 
to combine with it special watering apparatus 
by which the entire roadway could be cleansed 
very much more efficiently and quickly than 
by the antiquated water barrel. 


— ——— 
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FIG. 1. TRACK SWEEPER AND WATERING CAR. 


nature of gutta-percha rather than caoutchouc, 
which is a kind of india-rubber; and the ves- 
sels containing it are much more similar to 
the cells which yield true gutta-percha than to 
the laticiferous Vessels of the common- rubber 
yielding trees. The plant which Messrs. 
Dybowski and Frow had at their disposal was 
only very young, and although the bark was 
found to be full of laticiferous vessels, it was 
not considered advisable to remove any 
branches for examination. The dried leaves 
yielded 2 25 per cent. of substance soluble in 
toluene, which, considering that the fresh 
leaves contained 70 per cent. of moisture is not 
ahigh return. The fruits, however, gave a 
much better result, as when undried, contain- 
ing 7.4 per cent. of moisture, they yielded over 
27 per cent. of substance soluble in toluene. 
The product obtained was of brown color, and 
behaved exactly like gutta-percha. When im- 
mersed in hot water it softened, and could 
then be stretched out into thin sheets, like 
gold-beater’s skin, or moulded, while on cool- 
ing it again became quite hard. As gutta- 
percha it was stated by experts to be of 
good quality. 


In America, a good deal of street sweeping 
and watering is carried out by specially de- 
signed electrical cars, and with the extension 
of tramways in this country it is obvious that 
the advantages of tbis system will become 
generally accepted. 

Here are reproduced two interesting ex- 


amples of track sweepers and watering cars, 


which have been supplied to the corporations 
of Nottingham and Bolton. 

Fig. 1 illustrates a combined track sweeper 
and watering car, built from the design of Mr. 
Arthur Brown, borough engineer of Notting- 
ham, and consists of a tank and accessories, 
mounted on an ordinary car truck. The floor 
framing is built of well seasoned pitch-pine 
and oak, the side sills being extended the 
whole length of the frame to provide a plst- 
form ateachend. There are fixedat each end 
of the car series parallel controllers, the 
equipments as regards motors and trolleys 
being of the same standard pattern as obtains 
on ordinary cars, Each car carries two revolv- 
ing brushes, which are placed at each end, and 
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are arranged to revolve in either direction. 
Gear is provided on each platform by which 
the brushes can be lifted off the track. The 
brushes are driven by a chain wheel attached 
to the axle of the driving wheel. Only one 
brush is in operation at one time, a clut: h be- 
ing provided by which either of the brushes 
may be put out of action. In order to give 
sufficient and convenient access to botb the 
brush-driving gear and the bearings, trap 
doors are provided on the platform. At the 
end of each platform are dashes composed of 
Steel sheet supported by wrought-iron rails 
and standards. The water tank is composed 
of ł inch iron plates, and bas a total capacity 
of 500 gallons. For cleansing tbe groove in 
the rails a small pipe of 4 inch bore is placed 
on either side of the tank, and the water-jet, 
playing directly over the rail, effectually re- 
moves any accumulation of dirt. Valves for 
controlling the water pipes are provided on 
each platform. 


—— — — — — — 
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ideas, and also for theapplication of the more 
advanced ideas in mine engineering. For many 
years but little attention was paid by Ameri- 
can coal operators to the matter of economy, 
owing to the vast extent of our coal areas, 
but of late more correct mining methods are 
practiced and the mines inthis country are be- 
ing equipped with the most approved operat- 
ing machinery. This latter innovation has 
been brought about through the unusual de- 
mand for all kinds of coal. 

The rapid development of electricity and 
electrical machinery in this country has 
brought about the extensive employment of 
this modern agent in the different processes of 
mining and handling coal. To-day electric 
lighting even to the workings, electric haulage 
and electric power for mining machinery 1s in 
wide use in the coal fields of this country. 
Electricity is also in wide use in tipple opera- 
tion and for many other purposes, both inside 
and outside of coal mines. Electric lighting 
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Fig. 2.— WATERING CAR. 


Fig. 2 illustrates the type of watering car 
supplied to the Bolton Corporation Tramways, 
the tank in this case being considerably larger, 
and capable of holding 1,500 gallons. It also 
differs from the former car, in that a canopy 
roof is arranged to cover the whole of the floor 
frame, which, in addition to providing some 
protection against inclement weather, forms 
a suitable foundation for the attachment of 
the trolley base. 'This type is also provided 
with a 8mall water pipe and brushes for clean- 
ing the grooves. 


— — — — — 


USES OF ELECTRICITY IN COAL 
MINING. 


BY W. GILBERT IRWIN. 


The introduction of the products of modern 
industrial science to the process of coal mining 
marked the beginning of a new era in the evo- 
lution of this important fuel industry. For 
many years numerous processes looking toward 
economy have been applied to the coal mining 
industry as practiced in continental Europe, 
and the operatorsof England have been follow- 
ing in the patlis laid down by the more conser- 
vative concerns on the continent. The limited 
coal areas of Europe have been responsible for 
the introduction of these modern economic 


has been in use in the anthracite coal fields 
for some years, and was introduced in the Con- 
nellsville coking field a dozen years ago. This 
agent hasin a large degree done away with 
the necessity of miners? lamps and tbus eradi- 
cated one of the frequent causes of mine ex- 
plosions. While electric lighting for coal 
mining purposes has not yet been brought to 
that degree of perfection. desired yet it bas 
already been pretty thoroughly demonstrated 
just what it is destined to accomplish. This 
agent is now in almost general use in the main 
entries in the Pittsburg coal field and in many 
cases even in the workings, and the same may 
be said of the soft coal fields of Ohio, West 
Virginia and Maryland. 

There are a number of well-known types of 
electrical mining machines in use in the 
United States to-day. Machines of botb the 
chain cutter and the puncber types operated 
by electricity are now in usein many of the 
mines of Western Pennsylvania and their suc- 
cess is no longer a matter of uncertainty. 
There are nearly a dozen American concerns 
now engaged in manufacturing coal mining 
machines and the keen competition in the busi- 
ness has been responsible for some notable im- 
provements in this class of machinery. For 
the adjustment of mining scales and comput- 
ing wages it 1s estimated that the average 
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electrical power driven mining machine will 
do the work of twelve men. With one of these 
machines it is possible to cut from 50 to 100 
feet of entry per day. Power for the opera- 
tion is either furnished from theelectric power 
plant at the mouth of the mine direct or in- 
direct. In many cases the motor is of the 
multipolar type, having iron clad armatures 
and two field coils well protected from injury 
by the frame of the machine. 

There was a time not so long ago when elec- 
tric haulage in coal mines was not considered 
any too safe, especially in low veins. The cur- 
rent wires which carry the current into the 
mine are charged with from 250 to 500 volts 
and great care must be exercised by the men 
in order to avert accidents. The introduction 
of electric haulage has reduced the cost of 
bringing the coal out of the mine to less than 
five cents per ton and at the same time this 
new system bas increased the output five times 
over the old mule system of haulage. Among 
the modern electrically equipped mines in 
Western Pennsylvania may be mentioned the 
mines of the Berwind-White Coal Mining 
Company at Windber, the Soldier Run mines 
of the Jefferson and Clearfield Coal & Iron 
Company near Reynoldsville, tbe new Hazel 
Mine of the Pittsburg and Buffalo Company 
in Washington County, and the new mines of 
the Ellsworth Company in Washington County. 
Each of these mines are equipped for the min- 
ing of something like 5,000 vons of coal daily, 
which illustrates ratber forcibly the achieve- 
ments of electricity in the coal mining indus- 
try. Many of the older mines in the various 
coal fields have been changed and modern elec- 
tric power plants installed in order to com- 
pete with later und more modernly equipped 
mines. All the mines opened during the past 
three or four years are equipped with electric 
power plants. 

Through the manipulation of the tipple by 
electricity another considerable item of ex- 
pense is removed. The switches, dumping ap- 
paratus, screens, and machinery for loading 
on the railroad cars are all operated by elec- 
tricity, and the same agent furnishes the 
power for operating the mine fans and the 
pumps which carrry the water from the mine. 
In the coking fields electricity has displaced 
the old larry systems for charging the ovens 
and is used to operate the automatic coke 
drawing machines. In by-product coke mak- 
ing electricity does a great variety of work 
and as this industry becomes more generally 
introduced into the fields of this country tbe 
uses of electricity will be increased. All the 
large electrical manufacturers now devote 
much attention to the manufacture of motors, 
dynamos and other electrical machinery 
especially adapted tothe uses of coal mining 
and the possibilities along this line are con- 
stantly increasing. 


— —————M 
Emperor Willlam Has His Way. 


A dispatch from Berlin, Germany, says that 
the committee of the municipality appointed 
to deal with the Unter den Linden controversy 
between the Emperor and the municipality 
has capitulated, and adopted, by a vote of 9 to 
2, the Government's plans for the projected 
alterations. The plan of Emperor William 
was to have the proposed electric connecting 
road across Unter den Linden pass underneath 
that thoroughfare. The municipality planned 
to have the electric road pass over the thor- 
oughfare. 
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PRINCIPLES OF DYNAMO CONSTRUC- 
TION.—III 


(Written for ELECTRICITY.) 


Hopkinson's Formula. 


The point of vital interest in the design of 
a magnetic circuit is the exact number of am- 
pere-turns required fora working magnetic 
field. 

Hopkinson’s formula is more rigorously true, 
and, in general, more logically apparent as an 
exact means of calculation for iron circuits 
than any other existing method. The differ- 
ent qualities of iron of which a circuit is apt 
to be composed offer no obstacles to its appli- 
cation. Cast-iron pole-pieces, wrought-iron 
magnet cores, aud a cast-iron keeper, of which 
many dynamos have been and are being con- 
structed, are cases only successfully treated by 
an analytical method. 

First Approximation.—Hopkinson bases his 
calculations upon certain premises tbat are 
pecessary and strictly admissible in this case. 

(1) He assumes that the distribution of mag- 
netism in the cores is equal and regular, also 
in the armature and air gap. 

(2) The lines of force of the pole-pleces pass 
into the armature. 

(3) The reactory effect of the armature is 
neglected and therefore the total magnetic 
force acts as one. 

A system involving the use of curves is now 
almost wholly in vogue; an outline of the 
same is given below with the characters cor- 
responding. 

If I= total induction throig: the arma- 

ture, 
A, =the area of a section through the 
amature, 
= thearea of the air gap, 
A, = the area of the coreof magnet, 
then the specific induction of each part could 
be represented as follows: 
Total induction in armature I 


Total cross section of armature — 4. 


Total induction in air gap Ig 


Total area of air gap = A, 
Total induction in magnet core Im 


Total cross section of magnet core 4, 
where 7g = induction in gap and Im = induc- 
tion in maguet core. 

In the curve, Fig. 10, the ampere turns cor- 
responding to any specific induction are 
readily found. For instance if the lines of 
force Jin the armature are 1,000,000 and there 
are 100 sq. cm., of core, dividing 1,000,000 by 
100 gives 10,000 lines of force per sq. cm. Tak- 
ing Fig. 10and placing the finger on 10 and 
following the line horizontally until the curve 
is reached and directing the eye down to the 
base line read ing magnetizing force in am- 
pere turns," the ampere turns obtained are 
about 6. This means that every centimeter of 
armature iron in the length of the magnetic 
circuit requires 6 ampere turns to magnetize 
it up to 10,000 lines of force per square centi- 
meter. 

Fig. 10, to which reference has already been 
made, fully illustrates the internal action go- 
ing on in a sample of wrought-iron. Aside 
from this fact it serves as an excellent refer- 


ence when a portion of the magnetic circuit 


composed of wrought-iron i8 to be considered, 


Grades of good wrought-iron do not differ so 
greatly in permeability as to force us to disre- 
gard data concerning other samples. On the 
contrary, they serve as the best possible as- 
sistance and enable the engineer to arrive at 
conclusions which otherwise would be perfect- 
ly indefinite without their use. Any piece of 
wrought-iron of fairly good quality can have 
its magnetic output very approximately pre- 
determined by the above. Asan illustration: 
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This last number of ampere turns must be 
added to those required to overcome the mag- 
netic reluctance of the iron, thus giving a sum 
total of 24,945 ampere turns. 

The magnetic circuit of a dynamo differs in 
no respect from the example cited. We have 
a circuit composed of parts of different per- 
meabilities; wrought-iron, air, and possibly 
cast-iron or steel. The system to be followed 
is identical in both cases, certain allowances 


1 


Fic, 10. 


A. wrought iron ring of one centimeter cross 
section (see Fig. 11), and 35 centimeters length 
18 divided into four parts, how many ampere 
turns will be required to produce a field of 
15,000 lines of force? There are four air gaps 
of equal length and cross section and a similar 
number of segments of wrought-iron to be 
considered. 


B 
By referring to the curve yi = 15,000 


= 27 amp. turns. 

Therefore each cm. of iron requires 27 am- 

pere turns or a sum total of 35 x 27 = 945 1.7. 
for the reluctance of f the iron. 


As regards the air gaps, each gap is 1 sq. cm. 
byicm. long. Referring to the formula al- 
ready given 


Ampere turns —.8 B — 


q 2 
=.8 xX 15,000 X 1 = 24,000. 


being necessarily made, which will be treated 
of later. 

The table below, the result of Hopkinson's 
Investigations, clearly shows the magnetic 
properties of cast and wrought-iron: 


HOPKINSON’S OBSERVATIONS. 
Annealed Wrought-Iron. Grey a 


B E | 
5,000 1,66 3,000 4,000 5. 800 
9,000 4 2; 5,000 10. 500 
10,000 5 2,000 6,000 21.5 279 
11,000 6.5 1,692 7,000 42, 133 
12,000 85 1,412 8,000 80. 100 
13,000 12. 1,083 9,000 127. 11 
14,000 M. 823 || 10,000 188. 53 
15,000 28.5 526 || 11,000 292. 37 
16,000 52. 308 She Jua 
17,000 105. 161 -— 

18,000 200. 90 
19,000 350. 54 
20, 000 666. 30 


AS H X u = B, the column B " obtained by 
such multiplication or H can be discovered by 
dividing B by u, etc. 

CALCULATION OF Jt. 

Silvanus Thompson gives a very useful 
formula, verifled by this table, for wrought- 
iron a8 follows: Ifthe flux be between 7,000 
and 16,000 lines of force per sq. cm. 4 can be 
calculated by the formula. 

17,000 — B 


u= —— 


3.5 


This is only true for annealed wrought-iron. 
As an example, if the permeability at 10,000 
lines of force be desired, then, 


17,000 — 10,000 


3.5 


= 2,000, which by comparison 
with the table 18 found to be correct. 


y = 


804 
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A table of more immediate benefit has been 
drawn up, showing the ampere turns per cm. 
and inch length of wrought-iron at different 
specific inductions: 


WROUGHT-IRON. 
Per Centimeter Length. 1 Rer Inch Beng th 


A. T. B. 
200 18,500 500 115,625 
190 450 115 115,313 
180 300 450 114,375 
170 250 25 114,063 
160 200 400 113,750 
150 150 315 113.438 
140 100 350 113,125 
130 11,800 325 111.250 
120 600 300 110,000 
110 500 275 109, 375 
100 300 250 108.125 

90 200 225 107,500 
80 17,000 200 106,250 
70 16,700 175 104,375 
60 550 150 103,438 
50 200 125 101,250 
40 15,800 100 98,750 
30 200 75 95, 000 
20 14,300 50 89,375 
10 12,600 25 18,150 


The English system 1s a little more than the 
French, that is, the use of theinch instead 
of the centimeter, although familiarity with 
both is advisable. 

The table of ampere turns for each inch 
length of wrought-iron at various inductions 
per square inch is very useful in practical de- 
sign. 

DIAMETER OF WIRE. 


Calculations for the right size of wire ona 
coil have been given in different formule with 
the stipulation that certain conditions be pre- 
served. 

(Ist.) The iron core is far from saturation, 
which is imperative in the construction of 
dynamos. In such a case the strength of field 
may be expressed in ampere turns, and, given 
a certain required strength in ampere turns 
and a given difference of potential between 
the ends of the coil, the diameter of the wire 
may be calculated as follows: 


Let T — ampere turns required. 

E= difference of potential in volts be- 
tween the ends of the coil. 

» — number of turns on magnet. 

r = resistance of coil in ohms. 

C — current in amperes. 

r — the length of a mean convolution in 
inches. 

d = diameter of wire in mils. 

(Note.) A mil is equal to .001 of an inch. 


We may take as a standard that a wire 1 mil 
in diameter, and of 96 % pure copper, 1.106 
inches measures 1 ohm. Then the resistance 
of any wire will be 


Length in inches (1) 
1.106 d? 
from the conditions we have 
En n T (2) 
T=—=Cn — = — constant 
r r E 
zn RE n 
r= d -= 
1.106 d* 1.106 r 
by equation (2)n T or 
r E ` 1.106 E (3) 


Having found the diameter, it is obvious 
that if E is constant, as we are assuming it to 
be, T will also be constant, whatever n may be, 
for r varies with n, and C varies inversely as r 
by Ohm’s law. It is, however, necessary to 
make n sufflciently large so as to avoid over- 


heating. This is readily calculated from the 
formula— 


d\2 

d = 32 VG, whence C = (5) being the maxi- 
mum current which should be used on the sta- 
tionary coils of dynamos to avoid wasteful 
heating. The wire should be coiled on until 


E 
d\2 
0 
As an illustration, let us suppose it to be 
necessary to find the diameter of the wire ona 
coil of 10, 000 A. T. and 110 volts difference of 


potential between ends, and the mean length 
of each turn 10“: 


T = 10,000, 
10 x 10,000 

E — 110. d = — . = 29 mils. 
1.106 X 110 

x l) i nches. 


We can now apply the limiting formula for 
the value of the current in terms of the di- 
ameter. If thisseems incompatible with the 
size of the wire another adjustment of parts 
will be necessary in order to obtain the proper 
relationship. 


d\2 
Applying the formula C = (20 to the data on 


y 
hand we find C= 6 — 9 amperes. 

A wire having a diameter of .029 of an inch 
has a cross section of about 850 circular mils, 
and this sized wire according to the results of 
actual practice is proper for the current it is 
supposed to carry. 

Under ordinary conditions, the coil not being 
wound too deeply, a warmth of about blood 
heat is obtained if a figure ef 1,000 circular 
mils per ampere be allowed. If a minimum of 
100 cm. be employed, the safety limit, though 
small, will be sufficient to prevent the over- 
heating of coils of small depth, though it is 
best and strictly desirable to allow a figure of 
S00 to 1,000 C. M. per ampere in the generality 
of cases. : 

The determinatjon of the correct number 
of circular mils to allow in different specific 
cases is almost arbitrarily settled. So much 
depends upon the depth of the coil, that it 
may almost be said that the current density 
in all cases is strictly proportional to the radi- 
ating power or ventilation of the coil. Arma- 


ture windings are different in this respect 


from field coils. 'Their rapid rotation and al- 
most constant circulation of air, naturally al- 
lows the safety factor to be considerably lower 
than in field coils. But even here there are 
factors that tend to modify the expected re- 
sults. Stranded wire on armatures possesses 
a much higher radiating power than would be 
at first supposed, and this combined withother 
fortuitous conditions might lower the circular 
mils for large armatures to a point never to be 
thought of for magnet coils; but this will be 
more fully treated in another department of 
this subject. 


— —-—— —— ä — 


Some Economies of Forced Draught. 


One of the most useful applications of fan 
draught is to augment the capacity of existing 
boiler plant. The plant may perhaps have 
been added to until it is entirely beyond the 
capacity of the old chimney, and the draught 
is poor and sluggish. Atonce the boiler tires 


can be brightened up and one or two boilers 
perhaps laid off as spares, simply through the 
aid of a fan. Economy is secured in first cost 
and it is secured in better combustion with 
less air; but more should still be sought. 

A chimney obtains its power by virtue solely 
of its internal high temperature. It is com- 
puted that under ordinary conditions an 
internal temperature of 500° F. will produce as 
good a draught with a chimney of 100 feet as 
would be produced by a chimney of 175 feet 
with an internal temperature of only 250°. 
With a fan this is reversed. The cooler gases 
demand the smaller fan. It is productive of a 
double effect toadd further economizer surface, 
because the waste gases are further cooled 
thereby and the fan action is improved. With 
a chimney, the addition of more pipes to the 
economizer system reduces the draught and 
puts ín resistance to the impoverished draught. 

It has been found as the average of nine 
plants that the gases left the economizers at 
270°, and that the economizers showed 14.64 per 
cent. of economy. If desired, the gases re- 
jected by the economizer may still be used to 
warm the air passing to the boiler fires with 
further economy. In the writer's own expe- 
rience it would appear that the use of econo- 
mizers has tended to the use of chimneys of 
larger capacity than where no economizers are 
employed, as might be expected. By raising 
the intensity of combustion and reducing the 
air supply, the total air passing to the chimney 
should be considerably reduced with fan 
draught. 'This greatly enhances the value of 
the heating surface of both boiler and econo- 
mizer. 

'There is a further economy possible with fan 
draught that may commercially surpass all 
other economies. This is the ability to burn 
inferior fuels, the calorific capacity of which is 
much greater than their price. Some of the 
worst coals have three-fourths the calorific 
capacity of the good coals, but cost less than 
half as much, while they will produce double 
as much steam per unitof cost. —W. H. Booth, 
in '* Cassier's Magazine" for December. 


AMERICAN V8. ENGLISH ENGINEE RING 
METHODS. 


Ata meeting of the Manchester Association 
of Engineers, held ashort time ago, Mr. Ed- 
ward Wood, of the Ocean Ironworks, read an 
interesting paper on American vs. English 
Methods of Conducting Engineering Estab- 
lisaments." Touching first upon the prepara- 
tion and education of boys, he remarked that 
there was a danger in England of taking 
boys from school too early; what was wanted 
wasa more thorough grounding in education 
and a better knowledge of elementary science. 
Long apprenticeships were not necessary to 
success in any trade, and it was better fora 
boy to start work with a good education, and 
with the knowledge that he must think, than 
that he should commence directly he was able 
torun errands or copy a letter. One thing 
that struck him in America, as in contrast 
with English engineering firms, was the readi- 
ness with wbich strangers were shown over 
works, the methods of working explained, and 
new inventions pointed out, and the Ameri- 
cans were distinctly of opinion that it paid 
them from a business point of view. One of. 
the most striking features of all the engineer- 
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ing works he had visited in America was the 
fact that quite young men were in positions of 
importance and trust. Another system that 
prevailed was to bave ''understudies" for all 
important positions. It was also the custom 
for engineers there to make everything they 
possibly could to their own standard or tem- 
plate. If they got an inquiry for something 
not in their catalogue they referred the engi- 
neer to some other manufacturers.  'They 
made & point of having very good men as in- 
spectors, whose duty it was to pass machinery 
and work of every description before it was 
sent off. After referring to the manner in 
which new machines or methods for saving 
labor were taken up in America, regardless of 
first cost, Mr. Wood remarked that the wages 
of skilled workmen there were at least twice 
as high as those paid in England or Scotland, 
and piecework seemed very general, but the 
cost of living was much greater. In many 
establishments they worked double shifts— 
night and day. The men started and stopped 
to the minute, were satisfied with fewer holi- 
days, and worked slightly longer hours than in 
England. On the whole, it appeared that 
whilst the wages all round were much higher 
. in America, still very much more was required 
of masters and men; the pressure was greater, 
or, to use a technical term, the voltage“ was 
much higher, In conclusion, Mr. Wood ob- 
served that in England we now seemed to 
realize that we must look wellto our laurels 
if we were to remain the first commercial 
country in the world. 

In the course of a discussion on the paper, 
Mr. E. C. Constantine expressed the opinion 
that about fifteen was the age at which the 
average boy should commence work. As to 
education, this was certainly required, not 
only in the lower and intermediate ranks but 
also for the employers. Mr. Vose urged that 
a settlement on the piecework question in the 
engineering trades should be pressed home. 
Mr. Cooke observed that there were not finer 
opportunities anywhere than in England at 
the present time to obtain a sound technical 
education. As to the plecework question, this 
was absolutely in the hands of employers to- 
day,and he must say that, with few exceptions, 
he has found his workmen very reasonable to 
deal with. Mr. Loscher remarked that whilst 
ample opportunities were afforded at the even- 
ing schools in, say, Manchester or London, the 
ordinary school education left much to be de- 
sired, and lads on leaving school did not seem 
to have a proper sense of responsibility in con- 
nection with the business or trade they were 
learning. Mr.J. Saxonsaid thatin England 
we had during the last few years made splen- 
did progress in these things where we were be- 
hind. A shorter apprenticeship would be 
sufficient if the youth bad previously received 
a good technical training. Mr. Yates observed 
thatthey went very minutely into the question 
of shop costs in America, and be thought that 
was one reason why they got the men to do 
more work. Mr. Hans Renold said he made a 
practice of sending his foreman round in turns 
with any visitor who wanted to go through his 
works. He found that as well as showing the 
visitor something, they often learned some- 
thing from him. The chairman, Mr. T. Asb- 
bury, pointed out that there were circum- 
stances affecting American engineering works 
which were different from those affecting 
English works, but many of their methods 
were well worth imitation. 


unfavorable quality. 
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WATER PURIFICATION BY MEANS OF 
OZONE.* 


Dr. Gg. Erlwein describes in ‘‘Schilling’s 
Journal für Gasbeleuchtung und Wasserver- 
sorgung ” an experimental plant for the purifi- 
cation of water by means of ozone, erected in 
Berlin some three yearsago by Messrs. Siemens 
& Halske. The plant is designed to deal 
with 2,200 gallons of water per hour, which 
corresponds approximately with the require- 
ments of a town of 5,000 inhabitants. The 
experiments, which have been carried out with 
the assistance of well-known German water 
experts and authorities on hygiene, were 
undertaken with the object of testing vhe 


practical utility of theelectro chemical process 


of purifying or sterilizing drinking-water on a 
wholesale scale. The apparatus used to effect 
the absorption of the ozone resembled a scrub- 
ber, baving small brick chambers filled with 
gravel, in which the water, previously cleansed 
of suspended matter by passage through a 
rapid filter, percolated through the fine inter- 
stices of the gravel, encountering on its way 
the ascending ozone. The ozone generators 
used were of tbe Siemens plate and tube type, 
with and without an air dryer. Pressures of 
from 8,000 to 12,000 volts were used to work 
these generators, which yielded an average of 
20 grams to 25 grams of ozone per horse power 
hour, with a concentration of from two to 
three grams per cubic meter of ozonized 
air. After exhaustive experiments with the 
plant the following report of the bacteriologi- 
caland chemical results obtained was drawn 
up by Messrs. Siemens & Halske: 

A. Bacteriologica).—The river water passed 
into the ozone chamber, which water con- 
tained 100,000 to 600,000 microbes per cubic 
centimeter and before admittance into the 
chamber was cleansed of suspended matter by 
passage through a Kröhnke patent rapid sand 
tilter, could in most cases be completely steri- 
lized by the ozone treatment, in spite of its 
In all cases it was possl- 
ble to reduce the microbes from two to nine 
per cubic centimeter—a number far below the 
limit of 100 microbes per cubic centimeter 
which is permitted in ordinary waterworks 
practice. 

B. Chemical.—The degree of oxidation of 
the water experimented with—on an average, 
3.76 oxygen or 14.9 permanganate —was reduced 
about 18 percent. by theozone treatment. The 
free air in the water was increased by 10 to 12 
per cent., and the oxygen by 36 to 39 per cent. 
There was no increase of nitric acid. 'The 
water flowing from the service reservoir gave 
off no smell, and was tasteless, nor were any 
signs of ozone reaction present. 'The ozone 
eonsumption (O,) amounted to 2 grams per 
cubic meter of sterilized water. 

The cost of treating 1,000 gallons of water by 
the Siemens process ina works designed for an 
output of 26,000 to 33,000 gallons per hour 
amounts inall to .65d., the power required 
being reckoned at .6d. per horse power bour. 
Of this amount the cost of energy represents 
Id.; wages, repairs, and filtering .086d.; in- 
terest on load and depreciation, .165d. The 
total cost of 1,000 gallons of sterilized water 
delivered at the point of consumption, includ- 
ing filtration, pumping for towers and high- 
pressure service, with depreciation and interest 
—allowing for depreciation of the pipe system 
—amounts to 1.8d. The cost of a plant 
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designed fcr a capacity of 33,000 gallons per 


hour, exclusive of service mains, amounts to 
£6,750, of which £3,000 is represented by build- 
ings, filtering plant, and the pumps for the 
high-pressure service. 

At tbe end of the report, the ozone treat- 
ment, in conjunction with preliminary filtra- 
tion at the rate of 10 to 15 cubic feet per square 
foot of filter surface per hour, is recommended 
for purifying surface water intended for drink- 
ing purposes. It is also suggested as a remedy, 
where other means have failed, for iron dis- 
coloration in water. The arrangement of the 
experimental plant erected in Berlin is as 
follows. There are three parts: (1) a rapld 
filtering plant, through which the river water 
is cleansed of suspended matter; (2) the cham- 
ber filled with fine gravel, through which the 
water percolates and becomes saturated with 
the ascending ozone, and so sterilized; (3) the 
ozone generator situated in a hermetically 
sealed box, and consisting of pairs of plates, 
Superimposed and insulated from each other, 
connected to the high-tension poles, dry air 
being forced through the discharging space. In 
the plate generators the discharging space is 
formed by superimposed plates, the upper plate 
of a pair being a glass disk partly covered with 
this foil, while the lower plate insulated from 
the upper one by means of glass strips, in an 
ozone-resisting metal plate. The introduction 
of the previously dried and cooled air into the 
discharging space is effected either in the 
longitudinal direction of the plates or centrally 
through the lower plate of each pair. Both 
plates connected to the 12,000 volt circult are 
insulated from earth. A pair of plates having 
a discharge surface of 11 square feet requires 
one-half horse power to work it. The plate 
apparatus yields from 20 grams to 25 grams of 
ozone (O;) per horse power hour, provided the 
volume of air conducted through it be propor- 
tloned to yield the two grams of ozone per cubic 
meter of air whichis necessary to insure sterili- 
zation. On the other hand, the discharging 
space in the tube ozone apparatus of the firm’s 
latest type is formed by concentric metal tubes, 
both cooled by means of water. Between the 
two metal tubes is inserted an insulator in the 
form of a mica cylinder attached to the inner 
side of the outer tube. A combination of seven 
such tubes forms the complete apparatus. The 
individual tubes are inclosed in a cylinder like 
fire-tubes in a locomotive boiler, the water for 
cooling the tubes circulating between them. : 
The outer tubes are earthed by the circulating 
water. 

The inner tubes are likewise cooled by means 
of water, which is conveyed to and from them 
by an automatic arrangement, consisting of 
two cups, attached to an insulated rod and al- 
ways insulated from earth, which alternately 
tilt over. This tube apparatus with its water- 
cooling arrangements also yields from 20 grams 
to 25 grams of ozone (O,) per horse power hour, 
with a concentration of 3 grams per cubic 
meter of air. 

— ee ſ2 
Electric Line Between London and Dover. 


There is now being advertised in the public 
press a project for a straight electric line be- 
tween London and Dover. It professes to 
save mileage as compared with the existing 
London, Chatham and Dover. The parties pro- 
moting the scheme are said to be interested in 
existing tube" lines in London snd other 
projects of a like description,which combine to 
make up an imposing programme. 
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INDIVIDUALISM AND INVENTION. 

The day of consolidation is rapidly supplant- 
ing tbat of individualism. Even in lines V here 
individualism is most unrestrained there is 
evidence of a new order of things. Take even 
the recent development of the Klondike. The 
various claims were largely operated by com- 
panies, the picturesque, solitary miner strik- 
ing it rich, being a much rarer figure than in 
the days of the earlier gold fields. The popular 
idea of an inventor is a man-like Politsy, 
breaking up the furniture to the accompani- 
ment of his sorely tried spouse’s upbraiding in 
order to get fuel to heat his precious oven, 
wherein lies bis precious crockery. But this 
old-time inventor will soon be as extinct as 
the old-time gold miner with his pick and 
shovel. Itis a fallacy to suppose for anin- 
stant that brilliant ideas glide, ghost-like, 
into the chambers of one’s brain ina moment 
of almost divine inspiration, just as much as 
it is to believe that it is a matter of luck. A 
great invention isalmost always the result of 
careful thought and systematic study. This is 
shown in many ways, but nowhere more nota- 
bly than in the rapidly growing practice of 
employing inventors, by the proprietors of 
great industrial establishments, for the sole 
purpose of improving and perfecting the ma- 
chinery in use about the plant. This is now 
quite a common practice. This person may be 
a regularly equipped engineer, but the chances 
are that he is someclever workman who has 
shown a suitable degree of intelligence, an ap- 
titude for the work, and some little energy. 
His labors consist largely of keeping himself 
posted on the newest improvements in his 
general line of work, and of making use 
of his up-to-date knowledge for the benefit of 
his employers. 

This is not a new idea, but, until lately, has 
not been the general rule in this country. In 
Germany, however, it isa custom which has 
long prevailed in one form oranother. Every 
large industrial establishment has at least one 
chemist on its staff. Sometimes there are 
several, with a large corps of assistants, and 
these men may work for many months or years 
without being able to make any substantial 
showing in return for the money they take 
away in the shape of wages and laboratory 
supplies and apparatus, but a single achieve- 
ment will often make full atonement for this 
outlay, and return a hundredfold protit on the 
investment to theiremployers. 'Two chemists 
labored incessantly for two years in the 
laboratory of a print works in Germany, and 
during all that time they could do nothing 
more than report '' progress," but finally they 
had the pleasure of announcing that they had 
succeeded in making an artiticial indigo. The 
real indigo had been used in enormous quanti- 
ties, and was very expensive, and the substi- 
tute could be made at a cost which was trifling 
in comparison. This achievement made for- 
tunes for the two untiring workers who had 
discovered it, andalso for their employers, and 
to-day the manufacture of synthetic indigo is 
one of the important industries of the German 
Empire, despite the fact that it has been but 
afew years since these two chemists were 
working day after day in thesystematic search 
for what they knew would be à grand discovery 
if they should finally succeed in attaining the 
desired end. 

A manufacturer may be in need of a piece of 
machinery to form some piece of work in his 
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cut buttons, or any one of a thousand and one 
things. In this case he does not set about to 
tind some one who has dreamed such an im- 
provement, but he seeks some man of ingenuity 
who may have a more or less expert knowledge 
of machinery, and explains tbe situation to 
bim. It may be the work of a week or month 
or more, or the worker may get balked at a 
certain point and be able to proceed no fur- 
ther. In this case he will call to his assistance 
a fellow expert, and together they will work 
out the end to be accomplisbed, but the 
ultimate completion of the design is only a 
matter of time. There is no such tbing as luck 
or accident about it. | 

All this goes to point to tbe fact that the 
day of haphazard invention is past, if, indeed, 
such a day ever existed. Successful ends are 


only achieved by systematic application and 


hard work, and the man who has made an in- 
vention of any kind must be given the credit 
for this. 'Tbeinventor's work is never done, 
his field is never covered, and there are just as 
great openings for genius to-day as there ever 
were, but it must proceed on regular and 
orderly lines. It should not be a difficult mat- 
ter for any one to look around him and observe 
some nuisance and start about to abate it, or 
to realize that some operation which he bas 
been performing every day for many years, 
perhaps, is needlessly prolonged, and for him 
to set about to shorten It, and herein may lie 
the key to some great revolutionizing inven- 
tion.—*'American Artisan and Hardware 
Record.” 
—— til — — — —— 


Lundell Motors. 


The various types of Lundell motors manu- 
factured by the Sprague Electric Company of 
New York are unequaled for all purposes of 
machine driving where direct current 1s used. 
Unusually etticient and remarkably durable, in 
addition to many other points of superiority 
in design and construction, they constitute the 
highest typeof powerapparatuson the market, 
They are made in sizes from 1-20 hp. to 1,000 
hp. and may be either open or inclosed as 
desired. 

They can be belted, geared or direct con- 
nected and can be attached to the floor, wall 
or ceiling. 

The advantages of operating machines with 
Lundell motors are briefly as follows: Econ- 
omy in cost of power, economy in cost of re- 
pairs, economy in cost of production, economy 
in floor space, independent operation of 
machines, reliable operation of machines, 
etlicient operation of machines, less danger to 
life and property, lower rates of insurance and 
cleaner and lighter premises. All of which 
means tbat more and better work can be done 
at less cost. 

A detailed description of the various types 
of motors is given in Bulletin No. 206, which 
may be obtained free of charge by addressing 
the company as above. 

— rii ae 


GENERAL GREELY has received a report 
from the chief signal oflicer at Alaska tbat the 
overland telegraph line from Valdez toward 
Fort Fgbert has been extended from the fort 
about 150 miles. An extension has been built 
from Egbert to meet the Valdez line. When 
a gap of 130 miles is closed telegrapb communi- 
cation will be established by way of the Cana- 
dian lines through Valdez. 


factory. It may be to peg shoes, trim corks, 
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LONDON NOTES. 


[From our London Correspondent.) 


The Underground Railway. 


The arbitration proceedings regarding elec- 
trical equipment resumed yesterday, October 
29th. Mr. Perks, who is the chairman of Mr. 
Yerkes’ line, gave evidence at considerable 
lengtb, and the hearing locks like lasting 
several days. 


New Telegraph Cables. 


The Eastern and Eastern Extension Tele- 
graph Companies, who have jointly been laying 
a new cable from England to Cape Town and 
on to Australia, bave completed the work. 
Altogether tbe new cable laid is 15,000 nautical 
miles, and its manufacture and laying has cost 
over $15,000,000. The first part of the work 
consisted in the laying of a new cable between 
Cornwall] and tbe Cape, and was completed 
early in 1900. The extension from South Africa 
to West Australia has just been accomplished. 
Next year the s ction between Perth and 
Adelaide will be laid. 'The companies hope to 
be in a better position to efficiently cope with 
growing Colonial traffic, now that they have 
this new line. 


Thermo EMF. and Resistance of Certain 
Metals. 

In his Physical Society paper on Variation 
Witb Temperature of the Thermo EMF., etc," 
Mr. E. P. Harrison concludes from his investi- 
gations that the thermo-electric cbapge in 
nickel coincides approximately with the resist- 
ance cbange, but tbat no thermo electric 
p:culiarity exists for iron-copper at tbe 
temperature of the iron resistance change. 

—— —— — ee —À — 


CENSUS REPORT OF ELECTRICITY IN 
CONNECTICUT. 


Hon. S. N. D. North, the chief statistician for 
manufacturers of the twelfth census, has trans- 
mitted to Director Merriam his report upon 
the manufacturing and mechanical indus- 
tries for the State above named, for the census 
year 1900, taken in accordance with the pro- 
vis.ons of section 7 of the act of March 3, 1899, 
which requires that ‘‘schedules of inquiries 
relating to the products of manufacturing and 
mechanical establishments shall embrace the 
name and location of each establishment; 
character of organization, whether individual 
or co-operative or other forms; date of com- 
mencement of operations; character of busi- 
ness or kind of goods manufactured; amount 
of capital invested; number of proprietors, 
firm members, co-partners, or officers, and the 
amount of their salaries; number of employes, 
and the amount of their wages; quantity and 
cost of materials used in manufactures; 
amount of miscellaneous expenses; quantity 
and value of products; time in operation dur- 
ing the census year; character and quantity of 
power used; and character and number of ma- 
chines used.“ 


ELECTRICAL APPARATUS AND SUPPLIES, 


Under this head 17 establishments reported 
having a total capital of $2,513,812, the value 
of the land being 869, 400, that of the build- 
ings $174,919. The machinery, tools and im- 
plements were valued at $422,696 with cash 
and sundries placed at $1,846, 767. 

These 17 establishments were owned by 8 
proprietors and firm members. 


Nov. 27, 1901.] 


The number of salaried officials and clerks , 


was 142 with salaries amounting to $170,490. 

The average number of wage earners was 961 
and the total wages paid was $405,604, 

The average number of male wage earners, 
over sixteen years of age, in these establish- 
ments was 690 with their wages estimated to 
be 8336, 112. 

The average number of female wage earners, 
over sixteen years of age, was 307 with the 
wages placed at 869, 307. 

These 17 establishments reported miscellane- 
ous expenses to the amount of $222,400, of 


which $7,240 was for rent of works; $4,797 was 


for taxes not including Internal revenue; $210,- 
063 for rent of offices, interest, etc., and $300 
was for contract work. 

The total cost of material used in these 17 
establishments is placed at $1,973,715, of which 
$1,954,315 represented principal materials, in- 
cluding mill supplies and freight; and $19,400 
was for fuel and rent of power and heat. 

The value of the products, including custom 
work and repairing of these 17 establishments, 
is placed at $3,167,842. 


ELECTRICAL CONSTRUCTION AND REPAIRS. 


Under this head 25 establishments reported 
having a total capital of 877.562, the value of 
the Jand being, $2,050; that of the buildings, 
$5,050. The machinery, tools and implements 
were valued at 39,505, with cash and sundries 
placed at $60,957. 

These 25 establishments were owned by 30 
proprietors and firm members. 

The number of salaried officials and clerks 
was 12, with salaries amounting to $7,430. 

The average number of male wage earners, 
over Sixteen years of age, in these establish- 
ments was 88, with their wages estimated at 
$51,868. 

These 25 establishments reported miscellane- 
ous expenses to the amount of $7,327, of which 
$3,451 was for rent of works; $590 for taxes not 
Including Internal revenue: aud $3,283 for rent 
of offices, interest, etc. 

The total cost of material used in these 25 
establishments is placed at $168,459, of which 
$168,032 represented principal materials, in- 
cluding mill supplies and freight; and $42; 
was for fuel and for rent of power and heat. 

The value of the products, including custom 
work and repairing, of these 25 establishments 
is placed at $288,526. 


ELECTROPLATING. 


Under this head 12 establishments reported 
having a total capital of $23,663, the value of 
the land being $100, that of the buildings, 
$81,200. The machinery, tools and implements 
were valued at $12,517, with cash and sundries 
placed at $9,846. 

These 12 establishments were owned by 15 
proprietors and firm members. 

The average number of wage earners was 35, 
with the total wages paid amounting to $16,773. 

These 12 establishments reported miscel- 
laneous expenses to the amount of $3,410, of 
which $2,799 was for rent of works; $107 for 
taxes, not including internal 1evenue; $504 wás 
for rent of offices, interest, etc. 

The total cost of materials used in these 12 
establishments is placed at $8,554, of which 
$6,845 represented principal materials, includ- 
ing millsupplies and freight; and $1,709 was 
for fuel and rent of power and heat. 

The value of the products, including custom 
work and repairing of these twelve establish- 
ments, is placed at $47,302. 
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"M" TYPE MOTORS AND GENERATORS. 


The M“ Type Motors and Generators, manufactured 
by the Reliance Electric Company of Milwaukee, Wis., 
are said to be growing very popular. These machines 
are provided with solid cast-iron bases to which the 
steel frames are bolted, in a manner that admits of easy 
adjustment to govern the tension of the belt. The 
construction of the base is such that solidity and align- 
ment are absolute. 

The heads are reversible and made of select grey 
iron casting, fitted to the frame with a perfectly tight 
machine joint, and held securely in place with steel 
tap bolts, screwed into steel lugs on the frame. 
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winding and extra hard varnish, 
is neat and serviceable. 

Tbe commutator, upon which so much depends, is 
built up with the greatest care, of pure lake-copper 
bars and. insulated with the best quality india mica. 
The bars are held securely in place by wedge shaped 
steel rings and ring nuts threaded to the shell and per- 
fectly insulated with india mica. The commutator is 
constructed under a heavy pressure and baking pro- 
cess. 

The brush-holder manufactured by the Reliance 
Electric Company, is a very efficient device, made of 
brass and is constantly reliable. The carbon brushes 
are of ample size and can be moved to any desired po- 


making a finish that 


THE RELIANCE ELECTRIC COMPANY’S GENERATOR. 


The bearings are gun metal of generous dimensions 
witt large oil pockets and “ring oilers,” insuring cool 
running. 

The shaft is made of the best quality of steel and of 
large diameter, ground and polished to a perfect gauge 
at bearings. 

The armature core, herewith illustrated, consists of 
laminated double annealed electric steel disks thorough- 
ly treated with insulating materia] and assembled un- 
der a heavy pressure upon acast-iron spider that forms 
a ser ies of air ducts. The assembled disks upon the 
spider are separated at intervals with a plate that 
forms a series of vertical ducts through which a con- 
stant flow of air is forced when the armature is in mo- 
tion. 

The ‘armature coils” are all form wound” which 
insures perfect uniformity in length and weight. 
Each coil is insulated in a thorough manner with the 
most reliable materials and subjected to a break-down 
test of 2,000 vo!ts alternating current. The system of 
winding is such that a positive circulation of air is 
maintained through the coils and end winding while 
the machine is in operation. After the coils are in- 
serted in the slots of the armature disks and before 
being connected to the commutator, a further test is 
applied to prove that part of the construction. 

The field coils are also ‘‘form wound" for the same 
reason and advantage that apply to the armature 
coils. The “form coils" being interchangeable, dupli- 
cate coils can always be had promptly for repairs and 
at a nominal cost. They are slipped over the pole pieces 
before bolting same to the frame, and are easily re- 
moved or replaced. The fieldcoils are extra -vell insu- 
lated and thoroughly tested and protected with tape 


sition on thecommutator by an ingenious arrangement 
that is simple in constructiou and perfect in operation. 

“ Our motto," writes the Reliance Electric Com- 
pany, is to use only the best of everything." 
Tests of the electrical parts of the apparatus are made 


TuE RELIANCE ELECTRIC Co.’s ARMATURE. ` 
as the work progresses, and finally the completed ma- 
chine is given several severe teats to make doubly sure 
that the apparatus is fully up to the guarantee before 


the same is shipped. 
— —— — — 


An Exhibition of Scientific Apparatus. 


There is on view in London just now an ex- 
hibition of scientific apparatus constructed by 
pupils and teachers under the London School 
Board, for the purpose of teaching and illus- 
trating some of the branches of experimental 
science. This is anew and interesting move 


on the part of the board, and the collection of 
induction coils, telegraph instruments, motors, 
voltmeters, galvanometers, etc., used in 
teaching magnetism and electricity, is said to 
contain some ingenious specimens. 
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CANADIAN NOTES. 


CFrom our Ottawa Correspondent.) 


It is estimated that the total cost of laying 
conduits in the city of Montreal, Que., for the 
use of the various electrical concerns doing 
business in the city, will be upwards of 
$7,500,000. 

"The Royal Electric Company has signed the 
lighting contract with the city of Montreal, 
under which, after January 1, 1903, the com- 
pany will get a five-year extension of its 
present contract with the city at the price of 
$60 per arc lamp, instead of $120 per lamp 
under the old contract. 


Mr. G. G. McPherson, barrister, acting on 
behalf of a number of Pittsburg, Pa., capi- 
talists, has written an open letter to the 
mayor of Stratford, Ont., notifying him that 
these gentlemen will apply for a charter at 
the approaching session of the Ontario Legis- 
lature for an electric railway from Stratford 
to Mitchell. They want a fifty-year franchise. 


Mr. T. L. Cooper, hydraulic engineerof New 
York, who has been at Winnipeg, Man., in- 
specting the water power facilities on the 
-Winnipeg River, for Messrs. Mackenzie & 
Mann, has gone to New York toorder an im- 
mense electric plant by which electric power 
will be furnished to Winnipeg. 'The work will 
be installed next spring at the confluence of the 
Winnipeg and Whitemouth Rivers, and will 
cost about $50,000. 
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LEGAL NOTE. 


Judge Hazel, in the United States District 
Court of Buffalo, N. V., recently handed down 
decisions on the cases of the Westinghouse 
Electric & Manufacturing Cə npany and the 
Thomson-Houston Company, against the 
Union Carbide Company. The judge decided 
that the defendants had infringed certain 
patents of the complainants for improvements 
on converters and transforiners. 

— MM 


Municipal Electricians. 


Mr. Frank P. Foster, of Corning, N. Y., 
secretary of the International Association of 
Municipal Electricians, writes us that there 
will be a meeting of the executive commit- 
tee of the Association at Corning, December 
14, to select and assign papers to be read 
at the meeting to bə held at Richmond, Va, 


next year. 
— — —2— — jZ‚äé— 


Public Protected. 


Hon. Judge Wing of the Federal Court of 
Cleveland has just issued a permanent injunc- 
tion witb costs and damagesenjoining a lawyer 
named Gorey fromthe manufacture and sale 
of an imitation of cascarets. Gorey imitated 
the boxes, the shape of the tablet and used a 
similar sounding name. This decision is to be 
commended. Itis a long step in the right 
direction. Any dealer who will offer a substi- 
tute or say that something “is just as good "' 
when cascarets are called for, doesit for the 
purpose of making a few cents extra profit, 
which is at the expense of the customer's 
healtb. 

Cascarets have been advertised freely in our 
columns, and as the result of making them 
known, cascarets to day have the largest sale 
of any bowel medicine in the world. They are 
always packed in metal boxes with the long 
tall C“ on the cover and each tablet stamped 


C. C. C. They are never sold in bulk or from 
jars. We deem it our duty to warn our readers 
against an imitation or substitute of this mer- 
itorious medicine, and if atany time they have 
ever been offered a substitute or an offer made 
to sell something ‘‘just as good " when cas- 
carets have been asked for, we will be pleased 
indeed to have a letter to that effect or write 
direct to the Sterling Remedy Company, New 


York or Chicago. 
— > ee 


INCORPORATIONS. 


The Ontario Power Company, Ontario, Cal. Capital stock, 
$500,000. 


The West Michigan Electric Light & Power Company, 
Grand Rapids, Mich, Capital stock, $10,000. 


The Genoa Electric Company, Genoa, Ill. Capital stock, 
$10,000. Incorporators George Loptien, H. IL. Canfield 
aud A. O. Anderson. 


The La Crosse Gas & Electric Company. La Crosse, Wis. 
Capital stock, $600,000. Incorporators: William W. Car- 
gill, William S. Cargill and George MacMillan. 


The Commercial Electric Time Company, New York City. 
Cap tal stcck, $220,000. Directers: Ralph Jonas, Henry 
Best and D. M. Edwards of New York City. 


 Th»Adirondack Electric Company, Lake Placid, N. Y. 
Capital stock. $100,000. Directora: A.W. Boynton, Kees- 
ville, H. S and F. A. Isham, Lake Placid. 


The Peoples Gas & Electric Company, Burlington, Ia. 
Capital stock, $202,000. Officers: B.E Sunny, president; 
Theo. P. Bailey, vice president and treasurer; George P. 
Townsecd, secretary. - 


The Century Light & Power Company, New York City. 
Capital stock, $120,000. Directors: G. W. Glaentzer of 
R:dgewood, N. J.; C B. Hobbs of Great River, L. I., and J. 
D. Fearhave of Brooklyn. 


The New Englard-We!ling Lighting Company. Jersey 
City, N. J.—to produce light, heatand power. Capital stock, 
$100,000. Incorporators: Henry L. Van Syckel, Francis J. 
Anderson and Harry F. Arkinson. 


The Madison County Gas & Electric Company. Oneida, 
N.Y. Capital stock, $200,000. Directors: George 5 Shep- 
pard, John A. Underwood. Fred H. Lynn, Vark L. Wilhelm, 
of Penn Yan, and George M. Wilhelm, of Oneida. 


The American Town Lizhting Company, Trenton, N. J.— 
to manufacture and supply electricity and gas Capital 
stock, $1,000,000. Incorporators: Henry N. Galloudet of 
Elizabeth, John J. Daly of Brooklyn, Edwin B. Ware, Archie 
L. Wisner and Joseph E, Carrington of New York. 


The Kern Power Company, Los Angeles, Cal.- to manu- 
facture electricity for light, heat and power; to acquire 
water rights and construct bridges and pipe lines and to se 
cure all kinds of franchises, Capital stock, $5,000,000. Di- 
rectors: H. E. Huntingtos, 8. W. Hellman, A. Borel, C. De 
Guigue, W. G. Kerekhort, A. C. Batch and H. W. O'Melveny. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOY. 19, 1901. 


ELECTRIC RAILWAY8 AND APPLIANCES. 

686,739. Electric Railway. Frank Klepetko, Greatfalls, 
Mont., and George K. Fischer, Salt Lake City, Utah. 
Filed July 19, 1890. 

685,168. System of Electrical Propulsion for Railway or 
Other Cars, Gordon J. Scott, Philadelphia, Pa., assignor 
of one-half to William S. Janney, same place. Filed 
March 8, 1901. 

645.862. Electric Railway. James F. Munsie, Brooklyn, 
N. V.; Julia F. Munsie, acdministratrix of the said 
James F. Munsie, deceased, assignor to Webster 
M. Clickner, Bruyuswick, N. Y. Filed Aug. 24, 1899. 
Renewed July 31, 1901. 

(45,959. Car-Fender. Charles H. Hofmeister, St. Louis, 
Mo., assignor of one-half to Michael M. Sutter and 
Henry J. Braun, same place. Filed July 27, 1901. 

085,973. Railway-Crossing Signal. Burton A. Karr, Coun- 
cil Bluffs, Ia, assignor to the Karr Signal & Power Com- 
pany, Omaha, Neb. Filed July 18, 1901. 

685,974. Railway Signaliag Device. Lillian C. Karr, Coun- 
cil Bluffs, Ia., assignorto the Karr Signal & Power Com- 
pany. Omaha, Neb Filed July 20, 1901. 

687,087. Switch. Signal. 
Thomas, Sugar Ridge, O Filed May 26, 1900. 

687,001. Rail-Bond. 
signor to the General Electric Company of New York. 
Filed June 27,1909. 

687,098. Electric Railway. Granville T. Woods, New York 
City, assignor to the General Electric Company of New 
York. Filed June 29, 1900. 


Bertis H. Urschel and Edmurd P. 


Carl Walther, Berlin, Germany. as- 


ELECTRIC LIGHTS AND APPLIANCES. 
686.910. Regulator for Incandescent Lamps. Frederick C. 
Schofield, Lonaconing, Md., assignor of one-half to An- 
drew Spier and Willlam J. Mooney, same place. Filed 
March 9, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 

686,729  Brush-Holder for Dynamo-Electric Machines. Gus- 
tavos Heidel, St. Louis, Mo. Filed March 18, 1901. 

686,735. Adjusting Device for Electric Igniters for Ex- 
plosive-Motors. Charles T. Jeffery, Chicago, Ill., as- 
signor of one half to Thomas B. Jeffery, same place. 
Filed Dec. 10, 1900. 

685,835. Magnetic Separator for Ore or Concentrates. Mar- 
cus Ruthenburg, Philadelphia, Pa. Filed May 28, 1900. 

686,856. Dynamo Electric Machine. Walter Langdon-Davies 
and Alfred Soames, Surrey, Eng. Filed June 14, 1901. 

686,859. Electric Generator and Distributer for Medical 
Treatment. Edwin L. Madden, Kanawha, Ia. Filed 
March 28, 1901. 

686,889. Magnetic Separator. Herbert M. Daggett, Phila- 
delphia, Pa. Filed Aug. 7, 1899. Renewed Aug. 23, 1901. 

606,918. Automatic Circuit-Breaker. Henry P. Ball, 
New York City, assignor to General Incandescent Arc 
Light Company of New York. Filed June 25, 1900. 

646,042. Electric Servomotor. Pierre M. Le Hegarat, Paris, 
France. Filed March 12, 1901. 

687.042, Anti-Hunting Device. Alexander D. Lunt, Schenec- 
tady, N. Y., assignor to General Electric Company of New 
York. Filed June 25. 1900. 

7,044. Rheostat. Frederick Mackintosh, Schenectady, 
N. Y., assignor to General Electric Company of New 
York. Filed April 22, 1901. 

687,048. Transformer. Walter S. Moody, Schenectady, 
N. Y., assignor to General Electric Company New York. 
Filed May 31, 1901. 

637,052. IadicatiazIas:rumeant. Thomas F. Mullaney, New 
York City, assignorto General Electric Company of New 
York. Filed Aug. 16, 1901. 

637,053. Magnetic Separator. Robert McKnight Philadel- 
phia, Pa., assignor to Metallic Condense Company of 
Delaware. Filed Feb. 4, 1901. 

687,065. Circuit- Breaker. Robert H. Read, Schenectady, 
N, Y.. assignor to General Electric Company of New 
York. Filed July 18, 1901. 

657,141. Current-Transformer. Augustine R. Everest 
J ynn. Mass., assignor to General Electric Company of 
New York. Filed July x9, 1001. 

687,143. System of Motor Control. Philip Farnsworth, 
Schenectady, N. Y., assignor to General Electric Com- 
pany of New York. Filed April 22. 1901. 

087,147. Regulator. Richard Fleming. Lynn, Mass., assignor 
to General Electric Company of New York. Filed 
July 20, 1900. 

TELEPHONES AND TELEPHONE APPARATUS. 

656,502, Automatic Telephone System. Ernest A. Faller, 
Baltimore, Md., assignor of one half to James W. Chis- 
holm, same place. Filed Aug. 22, 1901. 

685,025. Party-Line Selector System. Thomas C. Drake, 
Malta, O. Filed March 2, 1901. 

057,C08. Toll-Collecting Machine for Telephones. William 
A. Foss, Cleveland. O., assignor to the American Toll 
Telephone Company, same place. Filed March 25, 1901. 

MISCELLANEOUS. 

6x6.704. Bushing for Interior Conduits. William F. Bos- 
sert and Frederick T. Foxenberger, Utica, N. V., assign- 
ors to the Bossert Electric Construction Company, same 
place. Filed Aug. 30, 1901. 

646,742. Electrical Heater for Developing and Fixing Inks 
on Manuscripts, Evert M. Thompson, Indianapolis, Ind. 
Filed April 29, 1901. 

686,832. Electric Conducting-Cable. 
Newark, N. J. Filed Sept. 21, 1900. 

686,536. Electric Furnace. Marcus Ruthenburg, Philadel- 
phia, Pa. Filed Aug. 4, 1900. 

686,880. Separator for Storage Batteries. Rufus N. Cham- 
berlain, Depew, N. Y., assignor to the Gould Storage 
Battery Company of New York City. Filed Sept. 21, 1900. 

637,060. System of Motor Control. Charles L. Perry, Sch 
nectady, N. Y., assignor to General Electric Company 
of New York. Filed June 21, 1900. 

687, 78. Alternating-Current System. Charles P. Stein- 
metz, Schenectady, N. Y., assignor to General Electric 
Company of New York. Filed May 26, 1900. 

687,121. Electric Battery. Edwin F. Callender, Galesburg, 
Ill., assignor of one-half to James J. Callender, same 
place. Filed April 17, 1901. 

687,124. System of Klectric Circuite. Frank E. Case, 
Schenectady, N. V., assignor to General Electric Com - 
pany of New York. Filed June 29. 1901. 

687,140. System of Electrical Distribution. Augustine 
R. Everest, Lynn, Mass., assignor to General Electric 
Company of New Vork. Filed May 3), 1901. 

REISSUE, 

11.945. Railway-Brake, Alfred Green. Rochester, N, Y.. 
assignor, by mesneassignments, to tbe Compound Mag- 
net Brake Company of New Jersey. Filed July 27. 
1901. Original No. 670,873, dated March 26, 1901. 


John D. Peachey, 
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THE TELEPHONE WORLD. 


An Independent Telephone Combine. 


The much rumored consolidation of all the indeperdent 
telephone companies in Wisconsin will probably be effected 
early in the spring. This ioformation js given out by one of 
the directors and principal stockholders of the Little Wolf 
River Telephone Company, which bas its main office in Fond- 
du.Lac. Previous efforts to get a statement from any of the 
local stockholders of the company have been without avail, 
but it is now stated authoritatively that the proposed cor- 
solidation will be effected early next year, when the reorgan- 
ization of the combined system will probably be commenced. 
The stockholders and directors of the Little Wolf River 
Telephone Company have been approached with reference 
to entering the combine and have expressed a willingness to 
doso. The consolidation will greatly increase the efficiency 
of the service of the various companies to enter the combine 
and will probably cause the construction of a number of 
additional toli lines and excbanges throughout the State. 


The American Telephone Company began recently tbe 
work of erecting two telephone towers, one on theotber side 
of the Allegheny River at Verona. The one on the Verona 
side of the river willbe a short distance above the ferry 
landing. The other will be directly across the river, on the 
Montrose side. The purpose of the towers is to carry the 
heavy cables of the company over the river, this being one 
on the line of the company’s direct communication between 
Philadelphia, New York and other Eastern citiesand Chi- 
cago. 


The Salisbury Telephone Company of Salisbury, Md., bas 
disposed of its charter, franchises and properties to the 
Diamond State Telephone Company. The sale includes all 
the lines within the corporate limits of Salisbury, also the 
line extending from Salisbury to the corporate limits of 
Berlin, Md., ana allthe interest of tbe Salisbury Telepbone 
Company in the Wicomico Telephone Compavy, which ex- 
tends from Salisbury to Nanticoke Point. The price paid by 
the Diamond State Company for the properties was $20,000. 


The Pioneer Telepbone Company has been organized at 
Guthrie, Okla., with a capital stock of 8500. 000. The cor- 
poration will build and operate telephone lines throughout 
the United States, and the directors are Jobn M. Noble, 
Bird S. McGuire and John N. Coulter of Pawree, E. E. 
Westervelt, aod David McKinstry, of Perry; and E. D. Nims, 
of Rolf, Indian Territory. f 


A cable dispatch from London dated November 20 states 
that considerable disappointment is felt over the announce- 
ment that the post office telephone system, just inaugurated, 
will charge virtually tbe same rates as the private com- 
panies. it had been expected that the Government would 
inaugurate a cheaper service. 


The American Telephone Directory Company of Detroit, 
Mich., filed articles of association on November 15, with the 
clerk of the county. The company has a paid up capital of 
$5,000. and the organizers are John D. Browning, of Read- 
ing, Pa., 4,800 shares; Charles E. Smith and Clark S. Potter, 
of Detroit, each 100 shares. 


A new telephone line will atonee be constructed connect- 
ing La Deile, Lake Bryon, Sheffeld and other suburban 
villages with Huron, 8. D. President Zeitlow, of the Dakota 
Central Telephone Company, has the work in hand. 


The Kandiyohi County Telephone Company of Minnesota 
is building a telephone line from Bird Island to Lake Lillian, 
where it wil] connect with a line to Willmar, Atwater and 
other places in Kandiyohi County. 


A dispatch from Shell Rock, Iowa, states that E. H, 
Ecklesof Tama Country, has purchased the telephone line of 
the Cedar Valley Company, and will enlarge the system, 
taking in the surrounding towns. 


Advices from Upper Sandusky, O., state that the United 
States Telephone Company has filed a million dollar mort- 
gage tothe Cleveland Trust Company on all its property in 
Ohio. 

Efforts are being made in Philadelphia to organize a new 
union of telephone wiremeu and installers such as is to be 
found in several other cities. 


-sa 


Arrangements are being made by the officialsof the Iron 
Range Telephone Company looking tothe improvement of 
the service at Cass Lake, Miun. 


A large crew of men is now at work on the proposed 
long-distance telephone line between La Crosse, Wis., and 
Minneapolis. 


A New Exchange for Milwaukee. 


Milwaukee is to have à new telephone exckavge and ser- 
vice, toll lines are to be er teblished between Chicago, Mil- 
waukee, Madison, La Crosse and Minneapolis, and in addi- 
tion a special telegraph service between the same cities will 
be started, if everything runs smoothly with the Great 
Western Telephore & Telegraph Company, recently organ. 
ized. 

The company will ay ply soon for a charter from the State 
of Wisconsin, authorizing it to issue $500,000 worth of stock, 
with leave to increase to $2. 500,000. As soon as the necessary 
papers can be drawn application will be made to the common 
council for a frauchise for a telephone exchange in Mil- 
waukee. 


The city of Casper, Wyo.. has reconsidered its action with 
reference to granting a franchise to the Rocky-Mountain 
Bell Telephone Company, which was recently refused per- 
mission to ert et poles ard run wires there, ard tbe applica- 
tion has been granted. This will cause a change to be made 
in the plans of thetelepbone company, ard instead of run- 
ning tbe Lander-Thermopolis wire northwest from Douglas, 
the line willnow pass through Casper. This will place the 
wool metropolis in connection with the wool growing sec- 
tions. 


At a meeting of the directora of the Consolidated Tele- 
phone Company, held at Allentown, Pa., recently, Mr. 8. D. 
Wayland, manager of the Lackawanna Telephone Com- 
papy, was appointed secretary and general manager. The 
Consolidated Telephone Company comprisestbe independ- 
ent companies in the Lackawanna, Wyoming and Lehigh 
Valleys, together with a number in New York State. The 
headquarters of the new general manager will probably be 
in Philadelphia. 


The case of the State of Minnesota against the North- 
western Telephone Company, on appeal from an order of 
the district court, was lately argued before the Supreme 
Court ard submitted. In this case the State attempted to 
collect taxes on the building of the company. The company 
claimed that the gross earnings tax was in lieu of a tax on 
specific property and that such property could not be taxed. 


Between 20 and 30 farmersin Corinth and Bloom town- 
ships, says a dispatch from Downs, Kan., are having a rural 
telepbone system constructed. The farmers will be con- 
nected with the Downs plant, and in fact with the entire 
system in that part of the State, Rural telephones will be 
constructed in other directions out of that town. The 
drouth last season did not impoverish the farmers, but on 
the contrary they made money on their crops, and can 
afford luxuries. 


The longest rural telephone line in South Dakota is that 
extending north aud west from Springfield, Bon Homme 
County. Farmers along the line can sit in their homes and 
converse wilh their friends in any of the townsof Southeast- 
ern Dakota or Northwestern Iowa. Tbis is the pioneer rural 
line in that part of the State. The wires are stretched on 
fence posta, trees and buildings. but theregulation telephone 
wire is used, so that the instruments work perfectly. 

The Hudson Telephone Company has been reorganized 
with William J. Foster of New York as president, J. B. 
Curtis of New York as vice-president and general manager; 
Marcus Higginbothem as secretary, and A. Norton Taylor, 
of East Orange as treasurer. Fred Jonas of Jersey City 
has been installed as general superintendent, and the com- 
pany is preparing to extend its system in Hudson County, 
with headquarters at 312 Henderson street. 


The Bell Telephone Company in Salt Lake City, Utah, 
maintains a regular school or department of instruction 
for freshman hello girls," who are not matriculated into 
the regular curriculum until they have mastered the intrica- 
cies of the switchboard and how to conduct the business of 
the company. 


The Mississippi Valley Telephone Ccmpany has put in 
several phones in and around West Burlington, Ia. Seven 
farmers between tbere and Middletown have put them in 
their residences and a good many, it is stated, will do like- 
wise in a short time. 


Manager Andrews of the Farmington Valley, Conn., 


Telephone Company, denies the report that it will be at- 


sorbed by the Southern New England Company. He says 
the line is doing & paying business and will be extended. 


The Cherry ville Telephone Company of Flemington, N. J., 
bas elected the following officers: President, Samuel K. 
Everitt; secretary, Rev. A. E. Finn; treasurer, Andrew J. 
Pierson. 


Keeping Dust from Telephones. 


Dust in telephone operating rooms forms a serious obsta- 
cle to smooth proceedings, settling in the connectic ns cf the 
switchboard and making them imperfect. The Twin City 
Telephone Company of St Paul, Minu., bas decidcd to try a 
remedy. It is installing in its new exchange luildirgatys- 
tem of heating and ventilation that, it is expected, will 
prove a profitable investment. 

The building will be heated by hot air driven into tle 
operating room by huge fans located in tbe basement. 
Before entering the room, this air will be forced through & 
spray of water which will remove all dust and other impuri. 
ties, 

Another feature of the new spparatus is that in summer 
theair by percolating through the spray of cool water will 
be cooled, and the temperature of the operating room will 
at alltimes be comfortably pleasant. In winter this air will 
be heated. From no other source will air be permitted to 
enter the room, 

The company says it isimpossible forthe operatorsto do 
the best work in a body of dead air. By the new arrange- 
ment the atmosphere will be changed every 10 minutes. 


L. H. Lancaster, à representative of the American Tele- 
phone Company, in which Congressman Broussard is 
iaterestel. was recently in Donaidsonville, La., looking 
over the field preparatory to the establishment of an ex- 
change there. The news of the proposed opening of the 
exchange is received with general approbet lon. The Amer- 
ican Telephone Company proposes to place a telephone in 
every business house and residence and no charge is to be 
made except when tbe instrument is used. Mr. Lancaster 
will appear before the council to explain the plans of the 
company he represents, and it is a foregone conclusion that 
the privilege of stringing wires tbrough the streets will be 
granted to the new company, and that ere long the public 
will have tbe benefit of cheap telephones. 


The Citizens’ Telephone Company has written contracts 
for 45 new ‘phones in Grand Rapids, Mich., this month. The 
work outside the city is also developing satisfactorily. A 
representative has been working in Caledonia, and as a 
result that exchange will have 100 subscribers. The com- 
pany has shipped 15,009 feet of underground cable to Ionia 
for the new exchange there, aud has received its first con- 
signment of 100 new telephones for that exchange, and 
&bout 30,000 feet of conduits has been installed there, 
and the company expects to begin giving service in Ionia 
within a month. 


A new lineof the East Tennessee Telephone Company was 
opened ia Knoxville for business a short time ago. The line 
extends to Middleboro, Ky., with officers at all the larger 
Btations en route, including Shawnee, Cumberland Gap, 
Tazewell, Powder Springs, Powell River, etc. The line is. 
one of the longest toll lines in East Tennessee. 


A local telephone company has just completed its organt- 
zation in Dayton, Ia., J. A. Lindberg being chosen presi- 
dent, Dr. M. F. Anderson vice president; Dr. H. E. Nelson, 
secretary, and E. M. Lundieu treasurer. It is called the. 
Dayton Telephone Company, and will operate a city and 
rurai system. 


Cayce Todd, manager of the Cumberland Telephone Com- 
pany, was recently in Gleason, Tenn., preparing to put ina 
local exchange for his company. He secured several sub- 
scribers and an exchange will be built at an early date. 


Edward L. Granel avd Stephen H. Gallagher of Carthege, 
N. Y., have been granted a patent on an anti-bumming de- 
vice to be applied to telephone and telegraph wires. 


The Dixie Telephone Company of Grundy County, Tenn., 
bas filed an amendment to its charter ircreasing its capital 
stock from $10,000 to $25,000. 


The Richmond, Va., Telephone Company has improved 
its service by putting in the Kellogg switchboard, and wants 
increased rates in order to furnish the best service. 


The North Ridgeville, O., Telephone Company has in 
creased its capital stock from : 2.000 to $10,000. 


Muir, Mich., will have a telephone exchange shortly,to be 
installed by the Union 'Phone Company of Alma. 


TELEPHONE INCORPORATION. 


Tbe American Push Button Telephone Company, New 
York City. Capital stock, $300,000 Directors: E. G. 
Potter and F. P. Duryea, of New York City, and R. S. Krize 
teller of Brooklyn. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Atkinson, III.— An ordinance has been passed pro- 
viding for the issue of electric light bonds. Fred John- 
son, city clerk. 

Blue Mound, 1ll.—TEe citizens of this place will soon 
hold a special election to decide whether the city shall 
have an electric light plant of its own. 

Brooklyn, N. Y.—The consolidation of all the elec- 
tric light and gas companies of New York and this 
this city is believed to be imminent. 

Danville, Ill.—The capital stock of the Ridgefarm 
Electric Light Company at a meeting of the stock- 
holders was increased from $5,000 to $10,000. 

Havre, Mont.—The town council held a special 
meeting a short time ago for the purpose of acting on 
a petition by the Havre Electric Light, Telephone and 
Steam Heating Company for & franchise to furnish 
this town with electric light, etc. 

Le Crosse, Wis.—At & recent meeting of the city 
council an ordinance granting the Edison Electric 
Light & Power Company a 25-year extension of its 
franchise and a 20-year franchise to the newly incor- 
porated Central Electric Company were passed. 

Lawrenceville, N. J.—The people here are endeavor- 
ing to have the streets lighted by electricity. A com- 
mittee composed of N. H. Furman, Jobn Cranstown 
and Henry W. Green was appointed to investigate 
the matter and report the result. 

Madisonville, O.— The $25,000 bond issue for the im- 
provement and extension of the electric light and 
waterworks plant at this place was recently made a 
certainty, the proposition being carried. 

Marion, Ala.—This city has recently purchased an 
80 hp. engine for the waterworks, and rumor says the 
city officials are figuring on putting in an electric light 
plant. 

Mayville, N. D.—The electric lighting service is 
becoming so popular that it is likely an additional 
dynamo will have to be installed. Peter Sievert can 
be addressed in relation to same. 

McKeesport, Pa.— The question of issuing $150,000 
municipal lighting bonds will be voted on at the Febru- 
ary election. 

Minneapolis, Minn.—A project to make use of the 
steam power generated by the creamatory, for the 
purpose of contributing horse power for the operation 
of a municipal electric lighting plant, is now being dis- 
cussed by the aldermen who are in favor of sucha 
plant. 

Norwood, O.—Bonds are to be issue for the purpose 
of enlarging the electric light plant of this village. 
Address W. E. Wicbgar, village clerk. 

Rockwood, Tenn.—This city will vote on a proposi- 
tion to issue $6,000 worth of bonds to complete the 
electric light plant. Address the mayor. 

South Bethlehem, Pa.—A $100,000 electric light 
plant will shortly b» erected here. W. H. Jacobs may 
bə addressed. 

Wellington, Kan.—The citizens of this place have 
voted $15,000 in bonds for the erection of an electric 
lighting plant. 

Woodstown, N. J.—The borough council has decided 
to accept the proposition of the Ice & Cold Storage 
Company tofurnish e'ectric lights for street lighting 

t $15.50 per light per annum. 


Street Railways. 


Belton, Tex.—A franchise has been granted by the 
council to H. M. Carter, of Dallas, for an electric rail- 
road between Belton and Temple. As soon as the 
franchise can be secured from Temple work will begin. 

Cincinnati, O.—The Cincinnati, Georgetown & Ports- 
mouth will be the first railroad in the United States 
to exchange its entire motive power from steam toelec- 
tricity. This road runs from this city to Georgetown, 
O., a distance of 42 miles, The present company is the 
suecessor to the Cincinnati & Portsmouth Railroad. 
Its capitalization includes $500,000 of authorized stock 
and $400,000 of funded indebtedness. 

Colorado Springs, Col—A petition, which is being 


Signed by hundreds of people in this city, requesta 
th» city council to grant the street railway franchise 
asked for by F. L. Dana and associates. 

Flint, Mich.—E. O. Wood and D. D. Aitken of this 
place are promoting a plan for an electric railway, 11 
miles long, between Flint and Flushing. 

Georgetown, S. C.—A charter has been issued for 
an electric railway in this place. 

Kausas City, Mo.—The charter for the Kansas City 
& Olathe electric line was lately granted at Topeka. 
The charter calls for an electric railroad to be built 
from either Kansas City, Kan., Argentine or Rosedale 
to Olathe. The capital is $1,000,000. F. C. Goodwin 
and T. A. Milton are interested. 

Lead, S. D.—The Burlington Railway Company was 
lately granted a franchise for the building and oper- 
ating of an electric road through Main street in this 
city. 

Lebanon, Pa.—An electric trolley line from this 
city to Mt. Gretna is now being talked of. 

Massena, N. Y.—The Massena & Raymundville 
Electric Railroad Company has been formed to operate 
an electric road from here to Raymondville, with a 
capital of $50,000. W.J. McKinney, H. H. Warren 
and W. J. Patch of Massena are the directors. 

Milwaukee, Wis. —The Milwaukee Western Consoli- 
dated Electric Railway Company, with & capital of 
$100,000, expandable to $2,000,000, has been incorpo- 
rated. J. W. Wegner, one of the incorporators, says: 
„We have a franchise before the common council, 
which we expect to see passed. When that is once 
passed, then we will be able tosay something of our 
plans and purposes. We are in earnest." 

Mitchellville, Ia.—The people here have voted a 
franchise anda 3 per cent. tax tothe Butler-Coffinberry 


Syndicate to build an electric line to this place from 


Des Moines. 

New Castle, Ind.—Charles S. Hernly, of this place, 
is vice-president of the Newcastle, Cadiz, Markleville, 
Pendleton & Western Railroad Company, which has 
been incorporated to build an electric line between 
those places. The road will be 2) miles long, and con- 
nection with the Union Traction Company at Pendle- 
ton will give Newcastle & short line connection with 
Indianapohs. The capitalization of the company is 
8500, 0.0. 

Norristown, Pa. -A franchise has been granted by 
the Newtown borough council to the Newtown & 
Yardley Electric Railway Company for laying tracks 
on Washington avenue from State street to the 
borough line. 

Oskaloosa, Ia.—A company was lately organized 
here to construct an electric road between Tama and 
Buxton, via this city, to be called the Oskaloosa & 
Tama Railroad Company. Sam Clark of Oskaloosa was 
elected president. 

Pittsburg, la.—The Southern Traction Company, 
the Suburban Rapid Transit Company and other lines 
of this city are to be absorbed by the Philadelphia 
Company. To get complete control of Pittsburg 
Traction it will increase its bonded debt to $22,000,000 
anl its capital stock to $56,000,000. 

Royersford, Pa.—This town will have a trolley line 
iuside of a year. 

Saranac Lake, N. Y.- Paul Smith and Wallace 
Murray are talking of constructing a trolley line from 
here to Keene Valley. 

Sierra Madre, Cal.—This place has raised the neces- 
sary $0.000 to secure a branch of the Pasadena Elec- 
tric Road. 

St. Louis, Mo.— D. C. Taylor, president of the St. 
Louis, Kirkwood & Manchester Railway Company has 
applied to the County Court at Clayton for a franchise 
foran electric line from this city to Manchester. 

Trenton, N. J.—The New Jersey & Pennsylvania 
Traction Company has filed articles of incorporation 
with the Secretary of State with the object of con- 
structing a street railroad in this city to carry passen- 
gers for a three-cent fare. 

Upland, Ind.—The town ccuncil has granted a fran- 
chise to the Eastern Indiana Traction Company. 

Washington, D. C.—The Washington Traction Com- 
pany, which controls all street railways in this city, is 


to ba sold shortly under foreclosure decree of the 
United States Court. 

Woodbridge, N. J.—Steps are being taken by a 
number of prominent citizens of this place looking to 
the organization of a trolley company to build a sys- 
tem connecting Perth Amboy with Woodbridge, Port 
Reading and Carteret. Among them are Judge S. D. 
Brown, B. L. Drummond, W. J. Lansley and Franklin 
Moore. 


Manufacturing. 


Chicago, Ill.—The Electrical Specialty Company, 
capitalized at $6 500, has been formed by J.J. Neiger, 
A. Q. Reinolds and J. B. Hutchinson, to manufacture 
electrical specialties. 

Columbus, O.— Articles of incorporation for the 
Buckeye Arc Lamp Manufacturing Company of this 
city, were recently sent to Dover, Del., by Josiah Marvel. 
The company already manufactures incandescent 
lamps, and now wishes to be chartered to make arc 
lamps. The capital will be $75,000. 

Jasper, Ark.—The E. J. Noblett Company, of Chi- 
cago, mannfacturers of cabinet work for electrical 
construction, cross arms, pins, brackets, etc., which 
consumes an immense amount of fine wood, has de- 
cided to locate the factory at this place. 

Portland, Me.—The Williams Electric Manufac- 
turing Company was lately organized here for the 
purpose of dealing in electrical inventions with 
$500,000 capital stock. The officers are: President 
Frederick Williams, of Medford, Mass.; treasurer, 
Jobn W. Brittan, of Weston, Mass. 


U 


Company Matters. 


Chicago, III. — The Western Electric Company was 
lately granted a permit to erecta 10-story office and 
factory building to cost $172,000, in connection with its 
present plant at 277-81 Clinton street. 

Marion, 111.—The Coal Belt Electric Railroad Com- 
pany hasincreased its capital stock from $100,000 to 
$500,000. 

Ottawa, Can.—The Consumers’ Electric Company, 
Limited, has obtained a charter. 

Racine, Wis.—A meeting of the stockholders of the 
Racine Fire Engine & Motor Company will shortly be 
held to increase the capital stock from $50,000 to 
$150,000. 

Richmond, Va.—The Virginia Electrical Railway & 
Development Company has closed a contract with the 
Electric Storage Battery Company of Philadelphia for 
the most approved and up-to-date storage battery 
plant. 

St. Johnsbury, Vt.—The St. Johnsbury Electric 
Company has increased its capital stock $25,000, mak- 
ing the total $75,000. 

Youngstown, O.— The Banner Flectric Company, a 
West Virginia corporation with $355,000 capital stock, 
has been authorized to do business in this State, with 
headquarters here. All its c.pital is used in Ohio. 
J. E. Lippincott of Alexandria, Ind., is president, and 
N. L. Norris of this city is secretary. 


Power and Transmission. 


Denver, Col.— Specifications for one of the largest 
electric power generating plants in the country were 
submitted to State Engineer McCune recently for 
approval. The company contemplating the erection 
of the plant is composed of Eastern and Colorado 
capitalists, but has not yet been incorporated, and 
until the formalities have been gone through with the 
details of the organization will not be made public. 
The company will build a $100,000 dam across the 
Grand River at Windy Gap. The water thus held 
back, will be carried in pipes nine miles to the top of a 
bluff below Hot Sulphur Springs and from there will 
run over the water wheels of the plant, where electric 
power will be generated. Thence the power will be 
transmitted by wire to all the mining camps in the 
vicinity, and to many shops in Leadville. The plant 
itself will cost $150,000, it is estimated. 2 BI 
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STREET RAILWAY STOCKS. 


ME. Par 


NA 
NEW YORK CITY. ° 


value 
Bleeker Street and Fulton Ferry................ 100 
Broadway and Seventh Avenue................ 100 
Central Crosstown. 100 
Central Park, North and East River. 100 
Christopher and Tenth Street.. — 100 
Dry Dock, East Broadway and Battery.. 5 100 
Eighth Avenue JJ AOL Fa be Vra pt ea 100 
Metropolitan Street Railway.................. 100 
, Ex esee Yea wd 100 
Second Aven ua dn eens 100 
e . RC REESE US 100 
Third Avenue.......... bu beu uda ĩ apa Ss 100 
Twenty-Third Streee·e·ꝶꝶt1wʒũ· . 100 
OTHER CITIES. 
Albany United Tractioͤnnnn 100 
Brooklyn City Raliway............ ccc ce . 100 
Brooklyn Rapid Transit....................... 100 
Baltimore United Railways, com.............. 90 
do. do. do. pref................ 90 
Buffalo Railway...............eeeceeeen n n 100 
Cleveland City Railway.................... . 100 
Cleveland Electric Railway ADS 5 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. ^ pref... e 100 
North Jersey Street Rallway.................. 100 
Providence United Traction and Electric...... 100 
Boc eatet (N. Y.) Railway, new............... 100 
do. do. pref. cen onse 100 
St. Fouls United Railways, com....... NOT 100 
do. do. do. iai SE 100 
United Electric of New JerBey ooo een 100 
PHILADELPHIA. 
American Rallway8............... eee eene 50 
CIVI ZENS 4 occiso C6 yd dre ancor ͤ d Sapete es ee 50 
Columbus RallwWaæ ee 100 
Columbus Railway, pref.................. .... 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paid.........................- 50 
Consolidated Traction of Plttsburg.......... 50 
do do DIOe[. 0 8 50 
Dayton Tract ioonn&n 100 
Fairmount Park and Hadding ton 50 
Fairmount Park Transportation............ S. 50 
Frankford & Southwark...................... 50 
GermantoWnD.............eee een enhn 50 
Green & Coates, $15 pald...................... 50 
Hestonville Mantua & Fairmount............. 50 
do C/ eee ai ee ek 50 
Indianapolis Street Rallway................-- 100 
Lehigh Avenue, $30 paid.....................- 50 
ML." 100 
Philadelphia City, $23.75 pald. ................. 50 
Philadelphia & Gray’s Ferry, $25 paid......... 50 
Philadelphia Tractiondssssss 50 
Railways Company General FFF 5 
Reading Tractioꝶůununnnn . 50 
Ridge Avenue, 828 paiᷣdodd . — 50 
e,, roo EP EL E ews oar arie es 100 
Scranton and Carbonda le ꝗ 64 100 
Second & hf, ERAS UR 50 
Scranton Railwa eere 50 . 
Thirteenth & Fifteenth...................... 50 
Trenton Street RailWaayů ged. 50 
Union $30 5-6 paid................. . 50 
Union Traction, $17.50 pald.................... 50 
United Power and Transportation, $29 paid.. 25 
United ee of pee ——— M 50 
do “nf ore SE EE ERA 
United Traction of Reading, y PPP 50 
West Philadelphia ..................... eese 50 
Wilmington and West Chester Traction...... 50 
BOSTON. 
Boston Elevated, full paid..................... 100 
West End Street, fffffr³t qax Set 50 
do. do. Ox) rf o Edu 50 
CHICAGO. 
City 0000ö0öCöĩ5ê6ö¹0E0] ᷑ 100 
Lake Street Elevated.......................... 100 
North hiess RUE SE —.. 100 
Union Traction, coTmmmmmmminin . 6 100 
do. do. CCC 100 


ELECTRICITY. 


LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


— y 
Closing Prices—Monday, Novem dor 25, 1901. 


Last Sale. 
Bid. Asked. 
35 31 
241 252 
209 260 
208 220 
175 185 
120 125 
400 410 
167 167% 
196 205 
212 215 
175 215 
121 1212 
408 415 
105 106 
2414 2424 
61 615. 
153 153 
91 92 
99 101 
102 102 
83 8⁵ 
37 38 
194 204 
29 21 
102 106 
231 25 
109 110 
33 36 
85 86 
25i 26 
1 801 
16 18 
403 41 
3594 360 
46 48 
100 103 
67 674 
155 1553 
231 24 
641 64} 
156 1561 
11 114 
22 224 
466 4604 
1474 148 
151 1511 
48 484 
124 13 
47 472 
42 429 
205 2051 
101 1014 
97 98 
2% 21 
32% 321 
3064 310 
25 254 
262 27 
3051 306 
24 214 
310 3104 
240 245 
284 281 
40 404 
14 144 
50 504 
252 2021 
49 463 
163 164 
91 92 
113 115 
185 189 
13 134 
190 200 
12 134 
51 51} 


STREET RAILWAY STOCKS. 


3ll 


NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 13 14 
Consolidated Traction Com pany, ide TNR z... 50 231 23i 
do. do. ref.. 50 64 642 
Federal Street and Pleasant Valley Rallroad.. 25 s 57 
Pittsburg and Birmingham Traction Co....... 50 474 49 
United Traction Company, pref............... 50 47 48 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
| NAME. Par Last Sale. 
NEW YORK CITY. Value. .Bid. Asked. 
Electric Boat, cou ee 100 19 21 
do ! epic aede ve Re 100 45 41 
Electric Lead Reduction...................... 100 li 24 
Edison Ore Milling Co. 10 8 11 
Electric Vehicle, coopwuim mmm 100 2 3 
do do pref... "cT 100 5 6 
General Carriagõee n 100 1 i 
ii. Heer,, ð tte Sue oak fee 100 2674 268 
Boston Electric Light......................... 100 8 P 
Edison Electric 1llluminating.................... 100 241 245 
General Electric ccc cece ee eeeees 100 2073 2674 
Massachusetts Electric Companies, com....... 100 354 361 
pref....... 100 94 941 
Wesilüghonse Electric & Mfg., com........... 50 10 104 
do do dò pref 50 TT 78 
CHICAGO. 
Chicago Edison eee ees 100 161 1611 
National Carbon, cou... 5 q. 100 19 20 
do do. penn 100 82 84 
PHILADELPHIA. 
Electric Company of America................. 50 m 6i 
Electric Storage Battery, com................. 100 5t 59 
do do do pref... ene 100 56 59 
General Electric Automobile.................. 50 i 
National Electric. ........... 0... . 10 11 114 
Pennsylvania Electric yeee, COM sii oco Es 50 1 12 
do do pref.. 9 50 1 1i 
Philadelphia Electric trust, ctfs. $5 paid.. T 25 51 oi 
OTHER CITIES. 
Allegheny (Pa.) Lighting Company........... 100 165 10 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............ ... 100 195 196 
Narragansett Electric Company, Providence... 50 92 93 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Eleetric Light................. 100 141 141£ 
TELEPHONE AND TELEGRAPH 8TOCES. 
NAME. Par Last Sale. 
BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 161 162 
Erie bia diel ge & Telephone Company........ 100 244 25 
New England Telephone Company............ 1334 134 
NEW YORK. 
American Telegraph & Cable Company....... 100 9] 94 
Central & South American Telegraph Co..... 100 106 109 
Commercial Cable Company................... 100 175 184 
Franklin Telegraph Company................. 100 47 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph e ase etes 100 108 109 
International Ocean Telegraph Company.. 100 120 123 
Mexican Telephone Company................ 100 2 24 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegraph................ 25 78 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.. 25 100 100 
Commercial Union Telegraph Company...... 25 115 i 
Western Union Telegraph Company i 913 914 
MISCELLA N EOUS. 
American District Telegraph of Philadelphia 25 26 31 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 113 115 
Cumberland Telephone & Telegraph Co...... 50 1334 133 
Cuesapeake & Potomac Telephone Company.. 100 72 15! 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company...... 78 84 
Hudson River Telephone Company............ 100 109 112 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I ) Telephone Company........ 50 974 98 
Southern New England Telephone Company.. 100 : Dr 


812  ,,, ELECTRICITY. 


ELECTRICAL SESP^'TIES. 


Closing Prices, Monday, Nov. 25 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 


Par Last Sale. 

Value. Bid Asked. 

Electro-Pneumatic Transit........ TE Ses. 10 13 18 

Eddy Electric M UE COMPAR Tis ER 25 8 St 
Storey General Electric.. EE E 9 2 
Consolidated Cur Hleating.. pru Arc TES . 100 55 37 
Standard Underground Cable MER PE 100 180 190 
Pratt and Whitney, preꝶꝶ ff 100 84 92 


STREET RAILWAY BONDS. 


ALBAN Y. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 58....... 1174 J&J 
do. do. do. gen. mtg. 5s.. . 1164 M&N 
Watervliet Turnpike & RR, Ist mtg. 6s 125 MXN 
do. do. do. 2d. mtg. 688 124 MXN 
Troy City Railway Company, Ist 58. ee. L164 
BROOKLYN . . 
Bkn. Heights, Ist mt ꝗ . 1084 A&O 
B., Q. C. X Sub., Ist mtg... 7. | J&J 
do. "Ist con mtg.. PEE A EE O 101 M&N 
Jamaica & Bkn Ist mtg.. ee re oso. UD J& J 
Sea Beach Ist mty.......... V 86 M&S 
Bkn. Un. El. Ist m tg 101 FA 
Nassau Electric, cn Mtg... ........ eee cece eee 98 J& J 
do. Ist mtg...... VVPUi' Dia pM sete 114 AKO 
Atlantic Avenue 18t mtg. . 08 A&O 
do. do. gen mtg.......... S 115 AK O 
NEW YORK 
Bleecker St & Fult'n Fer’y RR, Ist mtg 7s..... COS4s en 
Cent P'k, N. & E R. RR, Ist cons mtg 48...... 107 J&D 
Central Crosstown RH, Ist tg 66888 125 MXN 
Coney Island & Brooklyn RR, Ist mtg 58s 101 J&J 
D Dock, E Bd’y & Bat’y R gen mtg os......... 117 J&D 
do. do. do. RR scrip ö per cent. 102 F&A 
Eigbth Av RR Co, cert indebt 6 per cent.... . 208 F&A 
42d St, Man & St Nicholas Av Ist mtg 68...... 1164 M&S 
do. do. 2d mtg inc 6s.. &Y JX J 
Lex Ave & Pav Ferry RR, Ist mtg g 58.......... 124 MX S 
Metropolitan St Ry Co g mtg cl tr g 58........ 120 FAA 
Second Ave Ry gen cons mtg s ꝗ 120 MXN 
do. oen 58. o NON MENT eae 1083 Ja J 
Steinway Ry (L. I.) Ist mtg g 68. DOTEM 116 J&J 
South Ferry RR Co Ist mig 5s...... unico .. 1103 Ph 
Third Ave RR Ist mtg g sss . iix J&J 
Twenty-third Street Ry lst mtg 68......... TU J&J 
do. / 106 JX J 
Union (Huckleberry) Ry 1st mtg ds............ 113 F&A 
BROOKLYN. 
Kings Co Elec L & P...... F 200 Q&M 
do. GU... (Sts oou cas eee eee 110 A&O 
do. do. pur mtg.............. S. 126 A&O 
Edison consol mtg............... FETT 994 J&J 
PHILADELPHIA. 
Baltimore Traction Ist 58 coup 1929 . MXN 
do do col gold 5s 1900 100 J&J 
Buffalo Railway conos reg coup 19314141. 118 F&A 
Citizens of Ind Ist con gold ds reg coup 1933.. 110 M&N 
Columbus St Railway Ilse con gold dscoup 1932. 100 JX J 
Continental Passenger lst 6s coup 1909. QUE J&J 
Consolidated Traction of N. J. 1st gold 5s 1933. 1094 JD 
Crosstown (Col. O.) 1st gold 5s coup 19333. 1004 J&D 
Dayton (O.) Traction Ist gold 5s reg 1916...... 95 J& J 
Duquesne Traction Ist 5s reg coup 1930........ 117ł X J 
Electric-People’s 4s trust ctfs reg 1945.......... — 908 A&O 
Fairmount Park Transp Ist gold os reg c 1912 e M&S 
do do 2d gold 5s reg coup 1912 M&S 
Germantown Passenger Ist 5s reg 1904... JX 
Hestonville 2d ös coup 190 102 M&S 
do do con gold 5s reg coup 1924.. 120 MAN 
Holmesburg, Tacony & Frank, Ist g 5s re 1925. 100 M&N 
Indianapolis St Railway gold 4s reg coup 1933.. 83 J&J 
New York & Queens County 5s 1946.......... dum AKO 
People's Pass stock trust certiticates reg 1943.. 105 F & A. 
Philadelphia Traction col tr 4s coup 1917...... 106 F & A 
Rapid Railway Ist g 58 reg coup 1915 .. 105 M&S 
veading Traction Ist 6s reg coup 19353.......... 2 Jo 
Reading & Womelsdorf 1st 5s coup 1925........ -— J&J 
Rochester Railway con 5s reg coup 19 30 EEEE 110 AKO 
Scranton & Carbondale Ist 6s reg coup 1923.... 100 J&J 
Scranton Railway Ist con 5s reg coup 1932.... 105 JX J 
Seranton Traction Ist 6s reg coup 1930.......... 117 XN 
United Railways (Balto.) tr ct fs. 4s reg 1940.. 96 JX J 
United Trae (Pitts.) gen mort 5s reg coup 1907, 1154 J&J 
United Traction (Reading) 5s coup 1926........ 103 J&J 
West Philadelphia mort 68 reg 190 111 AXO 
West Philadelphia 2d mort5scoup 1926.......... 118 MXN 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 167 lg.; Lake, 1654 @17c.; 
casting. 16!,451624c. 

William C. Whitney, it is TRET has been a large buyer of Metropolitan 
sto«c around 168, 


A consolidation of troil-y systems, amounting to 562 miles from Erie, Pa., to 
Martinsville, Ind., is project. . 

The Tacoma Railway & Power Company, of Tacoma, Wash., reports net 
earnings for October of $11,500, an increase of 116 per cent. over the same mouth 
last year. ; 

It is understood that meetings afe being held with the object of securing 
closer relations with the New York and Brooklyn gas and electric light and heat- 
ing coinpanies. 

The directors of the London and River Plate Bank, Limited, London, have 
declared a dividend of 20 per cent. to the shareholders for the year ending on 
Septeinber 3Uth last. ij 


It iscurrently rumored that a stock dividend by the General Electric Com- 
pany will be deferred until next April, but that it will amount to G- per cent. 
A cash dividend of 15 per cent. is also expected. 


A Boston dispatch states that the Cu mberland Telephone & Telez'ajh Com- 
pany reports a net increase of 2, 160 subscribers during the month of October, 
making total number of subscribers November l, 72,140. 

The stockholders’ meeting of the Edison Electric Illuminating Company of 

Boston has again been adjourned to December 4. The gas and electric light com- 
missioners of Massachusetts have authorized the company toissue 7,500 new shares 
at F200. 
Advices from Houghton, Mich., state that considerable machinery has arrived 
there for Calumet & Hecla's new plaut, which will separate copper from the old 
stamp sands. During the coming winter, thorough experiments will be made to 
prove whether there is a profit in this operation. 


The Mohawk and Hudson Telegraph Company has been incorporated at 
Albany, N. X., with acapital of $50,000. - It proposes to run wires from Schenec- 
tady to ButYaio, New York and Long Island points. Julius M. Zeiser and Joseph 
Ralph, ot Schenectady, are the principal shareholders. 

According to a tinancial daily one of the largest merchandise brokers in the 
world, who has just returned from a trip abroad, says: Il have studied the metal 
situation both at home and abroad this summer, and 1 can reach no other conclu- 
sion than that copper at Ie. is the highest priced commodity in the world." 


Edwin M. Post, Robert E. Jennings, Leroy W. Baldwin, and Henry Rowley 
have been requested by a large proportion of the stockholders of the General Car- 
riage Company of New Jersey to present a plau of reorganization. The commit- 
tee of reorganization has now the sole optiou to acquire substantially all the old 
assets of the old company for this purpose, and also additional working capital. 

The New York, New Haven and Hartford Railroad Company will discontinue 
the third rail service between Nantasket Junction and Hull as well. as between 
Cohasset and Hull this winter, steam replacing it. It is probable that the work- 
ing apparatus will be thoroughly overhauled and that electric service will be re- 
sumed next sutumer, 

A dispatch says the street railway system of Savanah, Ga., will pass under the 
control of the Edison Electric Company of Buston ou January 1. Tbe Edison 
company operates a lighting plant in that city. Ihe two plants are now capital- 
ized at 22, 287,000, and the belief is that the new oe a of both com- 
panies will not be more than 3,000,000. 


The W:.shington Traction Company which controls the street railways of Wash- 
ington, D. C., was sold at Norfolk, Va., on Saturday for $5,000,000 by Special 
Master Tunstall, uuder a decree of the United States Court of the Eastern Dis- 
trict of Virginia in the case in which the United States Mortzage & Trust Com- 
pany was complainant. ‘The stocks and bonds were bought in for the reorganiza- 
tion committee. 


The Metropolitan Street Kailway Company of New York has paid into the 
city treasury 2-555452 for the present year, on account of percentage taxes on re- 
ceipts and street car license for its various lines. The plans for raising new capi- 
tal to equip with electricity the Metropolitan lines now operated by horse power 
will shortly receive consideration. Ihe earning for the September 30 quarter, 
showing a surplus after dividends of $125,000, are considered very satisfactory in 
view of the fact that the summer quarter is the poorest of the year, the business 
then being largely of a long-haul kind. 


A financial paper says: "The strength in Manhattan Jast week was credited 
to three reports. The tirst Was that an operating company was to be formed 
which would take control of Manhattan, Metropolitan, Brooklyn Rapid Transit 
and the Subway Company. People in a position to speak with authority said there 
might be such a scheme, but that Manbattan was not likely to be a party thereto 
unless Manhattan could control the operating company. The second report was 
that Manhattan and New York Central were to cut) rinto alliance, by means of 
which New York Ceutral passenger trathe wong! be distributed by Maubattau 
upon terms very favorable to Manhattan, Nobody connected with either Man- 
hattanof New York Central would contirm tbis report. although the fact that 
Manhattan or New York Central moved together was regarded as of some sigulll- 
cance. 
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EDITORIAL NOTES. 


On enormous transactions 

The Slump Amalgamated Copper declined 

in Copper. on Saturday to 721—the lowest 

point in its history, and the 

principal copper stocks in New York and Bos- 

ton since May have suffered a depreciation in 
value of over $98,000,000. 

Of course there are many rumors about the 
unprecedent slump, and one is that Henry M. 
Rogers, president of the Amalgamated Copper 
Company, had on Friday last completed ar- 
rangements for the sale of 55,000,000 pounds of 
copper at a reduction of two cents a pound for 
Lake and three cents for Electrolytic copper. 
Interests not on friendly terms with the 
Amalgamated Copper Company claim that the 
other copper companies are making money 
and will continue to make money with copper 
selling five cents below the present market 
price. 

A representative of ELECTRICITY was in- 
formed by a prominent copper broker yester- 
day (Tuesday, 11 A. u.) that the latest quotation 
for Electrolytic copper was 168(2168 cents. 

The advertising columns of the daily papers 
have been teeming lately with ‘‘tips’’ to buy 
“coppers,” and as a natural consequence there 
are victims galore. An article in the Finan- 
cier" comes in opportune at this time, and 
should be read and digested by the ‘lambs 
who have been shorn.” It is headed Dis- 
cretionary Trust Victims” and is as follows: 

"Human nature remains pretty much the 
same, despite centuries of intellectual develop- 
ment and progress.  'There exists in the 
average mind a lurking infatuation to take 
wild chances, to match cunning with wit. 
From the misguided simpleton who backs his 
opinion relative to the location of the pea 
under the sharper’s shell to the man who 
bravely stakes his fortune on ’Change, is a very 
long cry, but after all, the underlying spirit 
which animates the venture rests on a com- 
mon basis. Itis not avarice, altogether, that 
leads men to do these things. The idea of 
gain is often subordinate to a desire to prove 
to one’s self that his judgment is superlor—to 
furnish stimulus for self-applause, as it were. 
But human nature seems to possess also a 
most trusting side, a confiding belief in philan- 
thropy, and in the disinterestedness of those 
who avow occult financial wisdom. On no 


other theory can we account for the tenacity 
of life exhibited by the discretionary pool 
swindle. The discretionary pool is too well- 
known to require much explanation. It pre- 
tends an ability to acquire great profits 
through secret knowledge of coming events. 
Granted that this knowledge was absolute, 
the pool would certainly justify the wildest 
claims made for it, but since men who know 
the course of markets are the least confident 
of what may happen to-morrow, and have 
made their fortunes only by keeping what 
little they do know to themselves until they 
have perfected their plans, it stands to reason 
that the bucket.shop soothsayer is a liar, or at 
least a fool in paying the newspapers large 
sums of money to print his views. The ‘Wall 
Street Journal’ in a recent article puts the 
case so clearly that we cannot do better than 
to quote an extract from it. 

„ People who trade in stocks can set down as 
a fundamental proposition the fact that any 
man who claims to know what the market is 
going to do any more than to say that he 
thinks this or that will occur as a result of 
certain specified conditions is unworthy of 
trust as a broker. Any man who claims that 
he can take discretionary accounts and habitu- 
ally make money for his customers is a fraud; 
first, because he knows when he makes such 
statements that he cannot do it regularly or 
with certainty, and, second, because if he 
could, he would surely trade for himself, and 
would scorn working for + commission when 
he could just as well have the whole amount 
made.’ 

“That sums up the argument in a nutshell, 
but it is a rather sad reflection on human 
nature to realize that theadvice will be wasted. 
There wil] be just as many discretionary pools 
in operation next year as this; the railroads 
will bring to Jersey City the same familiar 
processions of rural gentlemen wearing, as per 
previous instructions, a distinctive badge by 
means of which they may be singled out by the 
discharged expert back note engraver who 
has money to sell at a discount, and there will 
be no falling off in the patronage accorded 
those persons, who, while able to guide by 
clairvoyant powers their confiding visitors to 
sure business success, are compelled, for some 
reason or other, to live in cheap lodgings and 
at a most modest rate. 'The discretionary pool 
is bad enough, no doubt, but afterall it is a 
mere representation, a type, of what has been 
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going on for centuries: Some day this world 
may be too smart to dabble with uncertain- 
tles—but that need not trouble those now 
living." 
€ X & 

At the last meeting of 
the Institution of Elec- 
trical Engineers, held 
in London November 
21, the president, Mr. 
W. Langdon, referred 
in a general way to the brilliant achievements 
of electrical scientists, and then proceeded to 
discuss three subjects, which he declared were 
clamoring for urgent consideration, namely, 
the overcrowding of our cities; the advantages 
of electric traction, and the economical dis- 
tribution of electrical energy. Mr. Langdon 
considers that the field for the electrician in 
the larger towns will be local traflic only, and 
with this it will scarcely cope. Rather does 
he incline to the belief that the relief sought 
will, in larger towns, reSolve itself into short 
suburban lines of railway radiating from one 
or more centers into the suburban districts, 
supplemented by a tramway service both in 
the city and in the suburban district. Speak- 
ing as a railway official, Mr. Langdon finds 
that electric lines are bound to atfect railway 
revenues, and in residential and in pleasure 
districts it will be most emphasized; but on 
the other hand, he said, there is reason to be- 
lieve that, in many districts, it will ultimately 
bring to the railways as many passengers as in 
other respects it takes from them. 

The president next discussed the prospects 
of electric traction in its application to rail- 
way working. One direction in which he hopes 
it will do good service is indicated in the fol- 
lowing: 

*In my official capacity it is not my duty to 
determine the speed at which trains should 
travel, but I cannot refrain from expressing 
my conviction that if it were possible to les- 
sen the enormous difference which now char- 
acterizes the speed of passenger and goods 
trains great advantages would follow. This 
can only be accomplished by lessening the mass 
of the goods and mineral trains, and bringing 
it more under the control of the brake—a re- 
sult which probably will never be attained 
under the 8team locomotive régime. 

It is practicable, he said, to work one class 
of traffic by electricity, and the other, as at 
present, by steam units, but it would in- 
volve a large increase in both capital and cur- 
rent charges; for the cost of establishing and 
operating electrical working for passenger 
traffic would be very little less than it would 
be if dealing with the entire traffic, and there 
would still remain the cost attending that 
portion worked by the steam locomotive. In 
considering the initiatory stage of replacing 
the steam by the electric locomotive, the 
present condition of traffic has to be faced, 
and the trains dealt with as they are made up 
for the former type of motor. Assuming it 
were determined to test the possibilities of 
electricity on a given section of a line of rail- 
way, whatever that section might be—whether 
terminal or intermediate—the electric motor 
would require to haul the trains that might 
reach that section of line as they were handed 
over from, or required to be carried forward 
by, the steam locomotive. It would, in fact, 
have to take the place of the latter, and do 
its work. Mr. Langdon says that its capabili- 
ties to do this under all conditions have not 
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been proved. It is, however, clear that assum- 
ing one electric locomotive incapable, there is 
no reason why two should not be coupled to- 
gether in the same manner that steam locomo- 
tives are coupled. This would be more ac- 
ceptable to the railway engineer. To impose 
upon electricity the work to be done, by a 
section of existing railway, is the only satis- 
factory way to prove its power to meet its ex- 
isting conditions. Mr. Langdon referred to 
the question of higher speeds on railways, and 
mentioned briefly the Manchester-Liverpool 
electric moao-rail project, which will compete 
with three existing steam railways. He asked 
whether the requisite powers would not have 
been preferably granted to one of the existing 
railways—a railway capable of interchange of 
stock and of connection with other lines—to 
employ electrical energy as its motive power, 
had Parliamentary permission been sought. 
It is frequently said that existing railways 
will not permit of higher speeds, that their 
stock is cumbrous, and the system generally un- 
suitable. This the president holds to be “not 
proven." <All railways have to face the fact 
that electricity as a motive power is before 
them, but it is not likely that piecemeal deal- 
ing will affect the main issue. The following 
advice was given to electric railway promoters 
and engineers: 

“ To those with whom may rest the privi- 
lege of establishing electrically worked lines 
I would with all respect venture to say: 
Be careful that you do not retard that great 
work which sooner or later must invite atten- 
tion. In the establishment of light high- 
Speed, point-to-point, passenger lines little 
ditfliculty may be encountered. It is not, 
however, with them that the interest of the 
country needs your aid, so much as in the con- 
version of those lines which are already 
established. It is where competition of a 
fruitless character—fruitless in that it will 
not prove productive of a return to the share- 
holder of the new, more than to the share- 


holder of the old—steps in, that capital will 


be squandered.” 

President Langdon discussed the many 
power distribution schemes which have occu- 
pied attention during the past two or three 
years, asking to what extent these schemes 
are destined to aid economical manufacture 
and meet competition in industry, and in the 
course of his concluding remarks he took up 
the text of his address to the Glasgow Inter- 
national Engineering Congress, viz., the back- 
wardness of British electrical industry, due to 
over-legislation and other causes. What is 
needed is greater liberty—greater freedom— 
less restraint. Often do we hear the cry, 
‘t Educate! educate!’ but of what avail is 
education without experience? Are British 
engineers deficient in education? Do those 
electrical plants and ‘installations which 
have been established indicate a want of 
knowledge? Do they fail to favorably com- 
pare with those of a similar character in other 
countries? Why is it that America has forged 
ahead in electrical applications in the manner 
she has? Is it due more to education than to 
experience? It isexperience that has gained 
for her engineers and manufacturers the posi- 
tion they have attained in the provision of 
electrical equipment. It is this experience 
which has enabled them to determine that 
which is adapted to meet the demands arising 
out of this new power; to standardize it, and 
lay downs plants for its manufacture.” 


The annual report of 
the Secretary of Agri- 
culture contains some 
reference to wireless 
telegraphy in connec- 
tion with the work of 
the Weather Bureau. The Secretary says the 
vast extent of our sea and lake coasts and the 
intimate communication between the Weather 
Bureau stations, which are distributed along 
these coast lines, and the vessels of commerce 
have induced him to authorize persistent and 
Systematic experimentation in etheric teleg- 
raphy. Substantial improvements have been 
made during the past year in the Department's 
System. The line of research has been divided 
into three classes: First, the perfection of a 
more powerful transmitter, in which the 
energy of radiation shall be greatly increased; 
Second, the devising of a more delicate re- 
ceiver—one that would be positive instead of 
depending upon an imperfect and variable con- 
tact, as do all systems now in use; and, third, 
the perfection of a system of selective teleg- 


Only the Best 
Wireless System 
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raphy whereby messages may be differentiated 


and only the receiver that it is desired shall 
receive the message may become responsive to 
the waves of ether. 

The first of these problems may be said to 
have been successfully solved, and a trans- 
mitter devised capable of radiating all the 
energy generated. The second is believed to 
be nearing a successful solution. The third is 
thought to be well demonstrated theoretically 
but has not been fully tested in practice. 

The Secretary says that while there is much 
experimental work yet to be done before the 
present system is reliable for intership com- 
munication, or before any two systems can 
work within the same field without each 
rendering the other useless, such progress has 
been made by the Government experimenters 
that, with no interference by private systems 
Stations can be successfully operated over at 
least 150 miles of coast line, and they are now 
in operation on the North Carolina and Vir- 
ginla coasts, and soon will be instituted 
between the Farallones Islands and the main- 
land and 'Tatoosh Island and the mainland, on 
the Pacific Coast. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

THE electric coaches on Fifth avenue in this 
city have caused a transformation scene on the 
gay thoroughfare, and there isa daily rush to 
ride in the new stages. 

—³ 208 —U— 

THE 44th meeting of the American Society of 
Mechanical Engineers is now being held at its 
headquarters in thiscity. A number of in- 
teresting papers will be read. The committee 
on standardization of dynamcs and engines will 
also report. A feature will be the dedication 
of the memorial to Robert Fulton in Trinity 
Churchyard. The meeting willadjourn on the 
6th inst. 


— 28 — 

A DISPATCH from London says that ''Come 
mander Richardson Clover, the naval attaché 
of the United States Embassy, when he goes 
to America two weeks from now will take 
back for the inspection of the Navy Jepart- 
ment yet another invention for controlling 
torpedoes by wireless telegrapby which he 
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inspected this week. The inventor's experi- 
ments show that torpedoes not only can be 
steered by etheric waves but can be stopped, 
started, and fired at will by means of this 
agency." 

— —— oe - 

DR. WILLIAM DUANE, professor of physics 
at the Colorado State University at Boulder 
has been granted a patent for an invention by 
which a large number of telegraph messages 
can be sent over one wire at the same time. 
In the physical laboratory at the university, 
it is said, he has bad as many as 18 circuits 
working On the same wire and return at the 
same time. On any of these circuits the 
Morse instrument can be placed and used 
exactly as with the single wire now in use. 
Dr. Duane’s invention is based on the principle 
of synchronizing motors. 

— — — 

Ir is announced that the large power house 
of the Manhattan Elevated Railway in New 
York City at 74th street and East River will 
be started up on December 15. The company 
on that day will discard steam and operate its 
Second avenue division by electricity. 

— 4 — (— 

A NEW electrical device, the invention of 
the late J. C. Henry of Canon City, Col., is the 
basis of the organization of the Henry Elec. 
trical Company, which has established head- 
quarters in Denver with a capital stock of 
$1,000,000. 


—— eee ——— 

WirH the commencement of cold weather 
the officials of the Brooklyn Rapid Transit are 
serving hot coffee to motormen and conduct: r8 
running on their cars nights and mornings at 
the terminals of each road. Capital idea. 

— — > ee ——— 

Tae British electrical, engineering and con- 
tracting firm of Macartney, McElroy & Co. of 
thiscity, has secured a contract from the Ash- 
ton Under-Lyne (England) Corporation calling 
for the supply of the requisite steel poles, bases, 
section boxes and overhead lines for about 14 
miles of electric tramways, which are about to 
be constructed by that municipality. It is 
expected that a good part of the overhead 
equipment will be purchased in the United 
States through the New York office of the 
Macartney-McElroy concern. 

————4- — 

THE Delany system of rapid telegraphy, 
having been used for the last three weeks by 
the Pennsylvania Railroad with success be- 
tween Philadelphia and Altoona in its general 
business, an extension of the system to Pitts- 
burg is now being considered. 'The telegraph 
operators do not favor the Delany system, but 
it is expected that when they understand it 
- better they will make no objection. It does 
not doaway with any operators or essentially 
change their work, but enables the sending of 
a greater number of messages over à wire 


in a given time. 
— aoe ——— 


NEws from Sault Ste. Marie, Mich., states 
that the bleaching plant of the Canadian 
Electro-Chemical Company, manufacturers of 
bleaching powders and caustic soda, at Cana- 
dian Soo, burned last week. The loss is 
estimated at $75,000. 

— — ͤ— 

GEORGE DE GROAT, letter-carrier of the 
Morristown, N. J., postoffice, has been allowed 
eighteen claims by the Patent Office at Wash- 
ington fora collector’s recording mechanism 


for letter boxes. The device locks the boxes, 
preventing them being tapped during the 
night, and by an electrical mechanism connect- 
ed with the postoffice, much the same as a 
time lock, permits the carrier to open them at 
the schedule hours in the morning, at the 
same time recording the time in the office. A 
test of the new device will be madein a short 
time with a view to its adoption by the 
Government. 
——»- « & —— 

PLANS for the transformation of the Metro 
politan Street Railway lines in this city now 
operated by horse-power to an electrical 
equipment have been under consideration by 
the company for some time. A large number 
of the directors and leading interests are said 
to have thought it desirable that the work of 
transforming the lines to mechanical traction 
should be undertaken as soon as possible. 

— — —» € & —— 
NEw registers, which stamp the number of 
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ELECTRICAL COAL MINING ABROAD. 


BY FRANK C, PERKINS. 


Many of the principal coal mines in Europe 
are now operated entirely by electrical power 
and with remarkable success. Aninstance of 
this is the polyphase power plant of the Arni- 
mischen coal mine at Planitz, near Zwickau, 
Germany. The main ventilators for the shafts 
are driven by polyphase motors, the heavy 
pumps are driven by alternating motors, direct 
connected, and the hoisting apparatus and 
other mining machinery is operated electri- 
cally with great economy and Satisfaction. 

A Siemens & Halske Drehstrom motor is 
directly coupled to and mounted between the 
two sections of a double Breslau pump manu- 
factured by the Maschinenbau Anstalt. It is 
operated at a speed of 145 revolutions per 
minute at a potential of 500 volts, the pump 
raising one cubic meter of water per minute 
toa height of 250 meters. The introduction 


* 
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ELECTRICALLY OPERATED WINDLASS AT THE ARNIMISCHEN COAL MINE AT PLANITZ. 


fares collected by the conductor and also mark 
them on a slip of cardboard, are being put in all 
the trolley cars of the New York and Queens 
County Railway. When the cars reach the 
terminus the conductor tears off the slip on 
the side of the register and then has the num- 
ber of fares collected on the trip. This slip 
cannot be tampered with in any way by tbe 
conductor and has to be turned into the rail- 
road office at the end of the day. 


— —̃äͤ— 


A WIRELESS telegraphic station is to be built 
in Baltimore, Md.. which will communicate 
with another at Washington. William E. 
Woodall & Co., ship-builders, have erected an 
air mast 150 feet in height for the new station, 
and shipped a similar one to Washington, which 
will at once be erected. The Atlantic Wireless 
Telegraph & Telephone Company is installing 
the plant. The company was incorporated 
last May, with A. B. Davis of Philadelphia, 
who is the secretary of the Federal Company, 
as president, and M. J. Conway, of Baltimore, 
as general manager. As soon as the buildings 
are completed the company will make several 
interesting experiments. 


of polyphase alternating current apparatus in 
the mines of Europe has been as extensive of 
late as in the United States, the latest 
type of electrical mining plint having a 
central station above ground with high power 
compound engines direct connected to poly- 
phase generators, feeders consisting of care- 
fully insulated cables conducting the energy 
down the various shafts to the mining pumps, 
cutters, ventilators and hoisting windlasses 
in various parts of the mine. 

The hoisting apparatus connected with a 
large mine is usually divided into three 
classes, consisting first, of small electrically 
operated machines which are used to transfer 
the materials from tue small passages into the 
large galleries; second, larger windlasses for 
drawing and raising materials from these 
points through the larger passages to the 
bottom of the main shaft: and third, the 
heavy hoisting apparatus for raising the out- 
put through the main shaft to the ground 
level. The accompanying illustrations show 
the types of hoisting apparatus as used in the 
coal mine at Planitz, the smaller outfit being 
operated by a 20 hp. alternating motor of 
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heat, and this ratio be strictly adhered to 


Siemens & Halske type, a speed of J+ meters 
per second being attained. 

The larger hoisting apparatus is that used 
in the ''Heinrich" Shaft, the power being 
supplied from a 500 volt polyphase circuit to 
an 80 hp. Siemens & Halske Drehstrom 
motor. It is conceded by most mining engi- 
neers that the alternating current motors of 
the polyphase type are admirably adapted to 
mine service, doing away with the more or less 
troublesome commutator, as they do, and giv- 
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throughout, the rise in temperature above a 
certain limit can never occur. 

All heating due to an electric current is 
measured by C? It, and the number of units of 
heat developed ina conductor is proportional 
to the resistance, the square of the current 
and to the time the current lasts, or heat 
units = current squared X resistance X time 
x constant, or symbolically 

H = C? Rt X 24 = calories. 
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ELECTRIC HOISTING MACHINE AT THE ARNIMISCHEN COAL MINE AT PLANTIZ. 


ing a service of great economy, safety and flexi- 
bility, while the first cost is no more than 
other non-electrical means of supplying power. 


— — ͤ - — — 


PRINCIPLES OF DYNAMO CONSTRUC- 
TION.—IV. 


(Written for ELECTRICITY.) 


Calculation of Radiating Surface of an 
Electro Magnet; 


The external surface of a coil has much to 
do with the determination of its depth and 
the cross section of wire used. A coil whose 
external surface is small with respect to the 
number of turns used, or in other words, a 
very deeply wound coil would be so limited in 
its power of radiation that necessarily an ac- 
cumulation of heat would occur and greatly 
raise the temperature of the coil above the 
surrounding air. 

'There must therefore be some relation ex- 
isting—such that the proportion of energy 
wasted in a coil and supplying heat to the sur- 
faces of radiation—that rises of temperature 
can be predetermined and controlled to limits 
within our ordinary compass. 

Therefore it is at once seen that, as the size 
of wire used will be dependent upon the radi- 
ating surface, the depth of coil winding, the 
energy wasted in heat and the number of turns, 
such limits may be determined. 

It therefore necessarily follows that if a 
coil be so proportioned that for every unit of 
heat developed there be an allowance made of 
a certain number of units of surface to radiate 


H = units of heat (heat that will raise 1 gram 
of water 1? Cent.) 


C = current. 
R= resistance. 
t = time. 


E? 
C*R = watts = — 
R 


It can be easily shown that in the case of a 
body heating by an electric current the pro- 
duct of C* R= watts. The material of which 
a body is composed and its geometrical di- 
mensions determines the rise of temperature. 
A heavy wire of great length will generate the 
same amount of heat as a short, thin wire; but 
having a greater volume of metal to heat does 
not act to such a perceptible degree. 

The finer wire may become hot or incandes- 
cent before the heavier wire becomes uncom- 
fortable to the touch. 

If W = weight in grams, 

S = specific capacity for heat. 
9 — rise in temperature Centigrade. 


then 
C* Rt 


6 = .24 — 


Applying the formula in its fullest sense and 
calling the specific heat of copper. 094, we have 
then if No. 10 B. and S. be considered witha 
beat waste of 10 watts for one minute. 

If W = 100 grams. 


S = .004. 
6 = degrees Cent. . 
C? R= 10. 
10 x 60 
0.24 X 
.094 x 100 


15.32? Cent. or 27.6? Fahr. 


It is of course understood that certain modi 
fications would have to be effected in order to 
more extensively apply this formula for gen- 
eral use; for instance, the rise in temperature 
for different depths of winding of various 
gauges would be a matter of necessary investi- 
gation also as a factor in determining the cur- 
rent density at which the current would flow. 
All these conditions in total would help in- 
crease or decrease the number of circular mils 
per ampere in a wire to a point surprisingly 
above and at times as equally below common 
practice. The limiting conditions in all cases 
are a function of the coil surface, or extent 
and rapidity of radiation, also the amount of 
metal per unit of energy to be raised in tem- 
perature. 

A body would rise in temperature if the sup- 
ply of heat be uniform until it is dissipating 
as much into the atmosphere and surrounding 
objects as it is receiving; then its temperature 
becomes constant. 

In general, an allowance of from one square 
inch to an inch and a halfis allowed per 
watt in a coil to radiate heat. 

A square inch of surface heated 1* Fahr. 
above the surrounding temperature will dissi- 
pate the heat of ;; of a watt. 

AS there are 746 watts toa horse power, each 
square ton will tantae. 


255 X 146 167,850 

As à general rule all coil windings are in 
Cross sections of copper more than the current 
requires for its flow. The capacity of the 
wire is very great for but a small current at 
times. The EMF. is a factor which greatly 
affects this state of affairs also; because the 
current dependent upon the voltage for its 
very existence, and the size of wire dependent 
upon the square of the current. the EMF. and 
size of wire express a relationship which ef- 
fects an influence upon the length of the wire 
used if an imposed limit of temperature be re- 
solved upon. 

The Atlantic cable, for the passage of but a 
few amperes at a low voltage, would require a 
cross section perhaps greater than at present, 
in order to be of a required ampere length or 
more exact equivalent of ampere turns. 

Should a larger safety factor be used— 
namely, 14 square inches per degree Fahr. for 
radiation—then the horse power emitted as 
heat energy becomes less, or, 41; of a watt per 
square inch per degree Fahr. 

At this rate the proper proportioning of the 
winding to prevent any but a definite rise of 
temperature becomes a matter of absolute 
surety. 

With a certain calculated number of am- 
pere turns and size of wire, which will inci- 
dentally necessitate a certain depth of winding, 
a radiating area follows, which by this rule 
may be tested as to its rise of temperature. 
If it be insufficient for the proper and rapid 
dissipation of heat it must either be increased 
by the use of more wire or by the reduction of 
ampere turns by a change in the magnetic cir- 
cuit. 

Silvanus Thompson has developed a table 
covering the above ground most exhaustively 
by the application of the formula given by 
Forbes. 

Rise in temperature Fahr. = 225 X watts 
lost per sq. inch. 

To apply this table an example may be cited 
as given by himself as follows: 


H.P. at 1* Fahr. 
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A core one inch in diameter requires 2,400 ceeded above the atmosphere for the maxi- C? = Cent. degrees. 
ampere turns with a limiting temperature of mum current in a coil is 2 S = Cooling surface of coils in sq. cms. 
not more than: o0 VF greatest current . 63 W C' Ror watts of heat. 
of coil is necessary if the current is one am- r 
pere ? 8 = sq. inches of surface of coils. If moditied to English units of a familiar 
A No.20 S. W. G. wound one-half an inch r — resistance of coils. type we have 
DIMENSIONS. | PERMISSIBLE AMPERAGE, PROBABLE HEATING AND PERMISSIBLE DEPTH. 
At 1,000 amperes to the At 2,000 amperes to the At 3,000 amperes to the At 4,000 amperes to the 
Section Turns to |Turns per square inch. square inch. square inch. square inch. 
g. w. O. (Diameter, inch inch Tach 
bare. covered. | covered. 
A. F. D. A. F. D. A. F. | D. A. F. D. 
22 .028 .00062 | 23.81 624. .616 2.28 4.5 1.23 | 9.12 1.13 1.85 20.52 50 2. 46 36.5 28 
20 036 0010 20. 00 440. 1.018 3.18 3.9 2.036 12,72 .87 3.05 28.62 .43 4.07 50.9 .24 
19 040 .0012 18.52 311. 1.26 3.56 3.6 2.52 | 14.24 .92 3.18 32.04 .41 5.04 57.0 .23 
18 048 .0018 | 1613 | 280. 1.81 4.64 | 3.3 362] 18.56 83 5.43 41.76 37 7.24 74.2 21 
17 056 0024 14.28 224. 2.4 5.47 3.2 4.8 21.9 .19 7.2 49.2 35 9.6 87.5 19 
16 064 .0032 | 12 83 181. 3.2 6.57 3.0 6.4 26.3 74 9.6 59.1 33 12.8 105.1 18 
15 072 .0040 11.63 149. 4.0 7.40 2.9 8.0 29.6 72 12 0 66.6 32 16.0 118.4 17 
14 080 0050 10.64 | 124. 5.0 8.46 | 2.8 10.0 33.8 70 15.0 76.3 31 20.0 135.4 17 
13 092 0060 9.44 98.2 6.6 9.97 2.7 13.2 39.9 67 19.8 89.7 .90 26.4 159.5 16 
12 .104 . 0085 8.48 19.1 8.5 11.53 2.6 170 46 1 65 25.5 103.8 29 34.0 184.4 16 
11 116 0105 1.69 65.0 10.5 12.8 2:5 21.0 51.2 .63 31.5 115.2 28 42.0 204.8 16 
10 .128 .0128 1.04 54.5 12.8 14.3 2.4 25.6 51.2 .61 38.4 128.7 27 51.2 228. 8 15 
9 144 0163 6. 33 44 1 16.3 16.4 2.4 32.6 65.6 .60 48.9 141.6 .21 65.2 262.4 15 
8 160 0201 5.74 36.3 20.1 18.4 2.3 40.2 73.6 .59 60.3 165.6 .26 80.4 294.4 15 
k 7 8 176 0243 5.26 30.4 24.3 20.4 2.3 48,6 81.6 58 72.9 183.6 26 97.2 326.4 15 
tran 
7722 . 840 0043 9.62 101.8 4.3 6.73 | 4.0 8.6 26. 9 99 12.9 24.6 44 17.2 107.7 25 
1/20 | .108 072 7.81 67.1 7.13 8.94 3.7 14.3 35.7 .92 21.4 80.5 .48 28.5 143.0 23 
7/18 | .144 0128 6.09 40.8 12.7 12.4 3.4 25.4 49.6 .83 38.1 111.6 39 50.8 198.4 21 
1/16 192 0229 5.10 28,6 22.9 11.2 3.2 45.8 68.7 79 68.7 154.5 35 91.6 274.7 20 
7715 216 0289 4.27 20.1 28.9 19.5 3.1 57.8 78.0 .18 86.7 175.4 34 115.6 311.8 20 
77 14 240 0356 3.87 16.5 35.6 21.8 3.1 71.2 87,1 .16 | 106.8 195.9 .94 142.4 348.3 19 
1/13 216 0462 3.38 12.6 46.2 24.7 3.0 92.4 98.8 74 | 138.6 222.3 .33 184.8 395.2 19 
7/12 | .312 0595 3.01 9.97 [ 59.5 28.5 2.9 179.0 114.0 .12 | 178.5 256.5 .32 238.0 456.0 18 


Figures {io columns marked A signify the number of amperes that the wire carries. Figures in columns marked F signify the number of degrees (Fahrenheit) that the coil will warm 
up if there is only one layer: f wire, and on the assumption that the heat is radiated only from the outer surface of the coil; they are calculated by the following modification of Forbes’ 
rule: Rise in temperature (Fahrenheit degrees) — 225 x number of watts lost per square inch. 

159 x sectional area x number of turns to one inch — (at 1.000 amperes per square in 


= inch). 
Teuna in column D are the depth in inches to which wire may be wound if 1 watt be lost by each square inch of radiating surface, the outside radiating surface of the coil only being 
consider 


Rule of calculating a 7-strand cable: Diameter of cable -- 1.84 x diameter of equivalent round wire. 


Figures under heading Turns to Livear Inch are calculated for cotton-covered wires of average thicknesses of coverings used for the different gauges, viz.. 14 mils additiona 
diameter on round wires (from No. 22) and 20 mils on stranded or aquare wire. 


Figures under heading Turns per Square luch.“ as calculated from preceding, allowing 10 per cent. for bedding of layers. 
Resistance (ohms) of cil of copper wire, occupying V cubic Inches of coil space, and of which the gauge isd mils uncovered and D mils covered, may be approximately calculated 


by the rule :— y 

(Formula) Ohms = 960,000 ——— 

D? d? 

deep would give 220 turns per inch length. A pei ENGLISH, 
coil 11 Inches long and a little over one-half an For shunt coils greatest E = CN ie - W x 102.24 
inch deep (or 10 layers) would give 2,400 turns. a ERE 
The table indicates that if this wire carried As an illustration, calling the surface — NE E 85 
1.013 amperes and was wound 3.9 inches deep, 28,278 square inches 5 pee 
225° Fahrenheit rise of temperature would re- resistance = .036 ohm. z = ee surface in sq. inches. 
sult. If wound only one-half an inch, about E J 28,278 : 
30° rise would occur, and with but one ampere greatest C = .63 ae 17.64 amperes, As an illustration of its applicability, take a 


a little less. coil of the following dimensions wound one- 
To try the next thinner wire: No. 22 S.W.G. for a coil whose core is 2 inches in diameter, half an inch deep: 


. winding one-half an inch deep, length 3 inches EXAMPLE. 
amperes aparen per square inch will carry 1.23 and size wire No. 8 B. & S. or 10 S. W. G. Diameter = 3 inches. 
SUE 5 A pu í ` pee , _ The greatest kur. can also be calculated, Length = 3 inches. 
= ep. -nererore UO nent but in this case would be exceedingly small, Cylindrical surface = 28.3 sq. inches. 
only 50° F., a winding one quarter of on inch 8 d a 
daan Ge sli, biülsmioré-do Mlavers will : due to the low resistance of the coil and the Current — .5 amperes. 
P ently : yers, wili com- limited capacity of the wire; Resistance =100 ohms. 
plete the proper design. 25 X 102.24 
As the depth is 14 layers the length of the the greatest E=. ea, | oaa X 28.278 Then F* — = — 90.3° Fahrenheit. 
2,00 : 
coil will be at 24 turns to the inch —— = 172 = .63504 volt, or less than Upon examining such a formula with refer- 
7 that used for the shunts of platers. ence to the preceding—that is to say, an al- 
Esson has produced a formula covering the lowance of one or preferably two sq. inches per 
and —- "inches, as there are 2,400 turns and game ground that 1s worthy of attention. watt for radiation, it is seen that if the energy 
24 He employs a constant in his calculations consumed in raising one sq. Inch 1° Fahr. be 
2,400 and advises a rise of not more than 70? to 75° calculated for, it will be, if F° = 1 and S —1. 
624 to the square inch 1 = 3.858q. inches Cent. or 126° to 135° Fahr. v= 10224 W 
of cross section to winding and 26.95 cubic The formula is 1 
inches of winding. W x 355 Therefore W or C° R must equal — of a 
A formula limiting the maximum current C° = 102 


with a temperature of 90° F., never to be ex- S watt per degree rise in temperature per sq. 
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inch, or with one watt and one sq. inch an in- 
crease of 102.24° Fahr. 

Thompson expects a much greater rise than 
this, as seen below: 

Thompson 225? per watt per sq. inch. 
Esson 102° " de d 

The difference is very striking, and virtually 
inclines the reader to accept of that with the 
greatest factor of safety. 

With a deep winding, adopting such empiri- 
cal language, 225° F. will represent per watt 
more nearly the actual heat than the lesser 
standard. ° 

Even such an allowance as the above has 
been increased, so that it is not thought to be 
extravagant design to allow two sq. inches per 
watt for radiation. 

The temperature to which a coil is exposed 
must be taken intoconsideration, as such heat 
in addition to that developed will be the re- 
sultant heat of the coil For instance, an 
electromagnet carrying current in a hot en- 
gine room must be designed with a heavier 

wire and more radiating surface than under 
normal conditions. 
— — — — 


NOTES ON THE ALTERNATING CURRENT 
SYSTEM OF DISTRIBUTION.* 


BY W. 8. BARSTOW. 


Distributing systems are usually referred to 
under two headings—direct and alternating. 

The direct current distributing system, 
starting in the early '80's and appearing gener- 
ally in its three-wire form, is what may be 
termed a universal system, since from the 
same conductors, and without any modifica- 
tion whatever at the customer's service, cur- 
rent is furnished direct to any electrical 
apparatus, whether for supply of power, light 
or heat. 

The alternating current distributing system, 
making its appearance in its single-phase form 
about the same time as the direct, never start- 
ed as a means of universal supply, being con- 
fined in its earliest stages of development to 
the furnishing of energy for light and heat 
only. To theabsence of the alternating cur- 
rent motor can probably be traced its restrict- 
ed use and the early slow progress in this form 
of current supply. Had there been early 
developed a single-phase motor which would 
have met all the conditions of a direct current 
motor in construction, economy and cost, then 
there is no doubt but what the three-wire, 
single-phase alternating current system would 
have come rapidly to the front. As to whether 
it would take the place at the present time of 
large installations of direct current supply, 
might perbaps be doubtful, since the storage 
battery as a part of the general system is gain- 
ing ground and rapidly becoming indispen- 
Sable. 

The alternating current distributing system 
was first exploited as a house-to-house supply, 
and continued as such until within recent 
years, when efforts were made to interconnect 
the secondaries to increase the efficiency and 
reliability of the system. It was soon found, 
however, that the paralleling of transformers 
in old systems already erected, through 
small secondary mains, was much like parallel- 
ing cempound generators through a small 
equalizing bus, and many failures were the 
result. Steps were then taken to install mains 
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ofsuchasize as to make the drop or loss be- 
tween the two transformers negligible, and 
for a short time many plants operated success- 
fully with transformers in multiple on fairly 
long secondary mains. As the demand for 
current on the mains increased, however, the 
change in the size of conductors was not 
followed up, and the old trouble returned. 
The system to-day, therefore, has almost re- 
verted to a house-to-bouse supply, although 
the transformers are arranged in groups, con- 
nected to secondary mains, and providing, in 
case of accident, for interconnection. 

The only practical and successful method of 
paralleling transformers on secondary mains of 
distribution is the placing of each transformer 
or bank of transformers on a separate feeder 
and providing at the station means for regula- 
tion on each feeder, so as to make it possible 
to divide up the load on the different trans- 
formers and compensate for any difference in 
transformer regulation. Such a system is in 
successful operation in several large plants, 
and is productive of good results. When the 
alternating current system is permanently 
standardized the transformer will no doubt be 
considered a part of the feeder, only one trans- 
former or bank of transformers being installed 
at a single distributing point of a single 
feeder. As before mentioned, owing to the 
early absence of any commercial single. phase 
motor, there was no incentive to stand- 
ardize and develop the alternating system, 
as has been done in the case of the direct, 
and it was not until the last few years 
that the alternating system, by abandon- 
ment of the single-phase and the change to 
multipbase, approached anything likea uni- 
versal system of supply. Up to the time of the 
appearance of the multiphase motor the 
development of motor business on alternating 
Systems was very restricted, as the uses to 
which the single-phase motor could be put 
were more or less limited. On tbe other band, 
the introduction of the multiphase motor 
necessitated a change in the entire system of 
distribution, and it is not until the last few 
years that single-phase has entirely given place 
to multiphase systems, not, in fact, until it 
became apparent that the multipbase motor, 
under any stage of development, would prove 
superior to tbe single-phase. Probably the 
simplest multiphase alternating current dis- 
tributing system which would be first thought 
of would be the two-phase, three-wire primary 
and three-wire secondary. Such a system 
might be satisfactory where light only is used 
and where the middle wire of the secondary 
system is always kept of proper size to main- 
tain the balance, but there is no doubt that 
the better commercial form is the four-wire 
secondary, or in fact, the two pbases takea 
directly from the machine to tbe customer's 
service. With the same number of conductors, 
a further saving of copper is secured by tlie use 
of the four-wire, three-pbase. With either of 
these systems, where transformers are a part 
of tbe individual feeder, a complete intercon- 
nection of mains can be secured. When the 
supply from these secondary mains is intro- 
duced into the premises of the customer, 
necessity for installation of additional trans- 
forming apparatus arises. If the secondary be 
of a pressure of 110 volts between phases, 
either large motors must be installed at this 
pressure or step-up transformers used. In 
either case the mains must be very large to 
take care of this low pressure motor current, 
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and especially when such multiphase motors 
are frequently stopped and started. If the 
Secondary be of a pressure of 220 volts, the size 
of conductors can of course be reduced, but it 
i8 still necessary to install a transformer or 
balancing device if 110 volt arc or incandes- 
cent lamps are used. 

With theobject of simplifying the system, in 
many cases the multiple network of secondary 
mains has been omitted, and in their place a 
multiple network of primary mains substi- 
tuted, the transformers being located on the 
premises of the customers. This reduces the 
System toa house-to-house supply and makes 
necessary the building of vaults or in other 
ways satisfying the insurance companies, as 
the full pressure is introduced into the prem- 
ise8 of the customer. Such an arrangement 
necessitates an increase in the transformer 
capacity of the system, since the capacity of 
the transformers must be nearer the capacity 
of the connected load, whereas if grouped and 
the supply furnished through secondary mains, 
the transformer capacity can approach nearer 
the actual maximum load of the system. 

In order to reduce the fluctuations of pres- 
sure in the lighting circuit, caused by large 
direct-connected alternating current motors 
stopping and starting, there have been devised 
several systems which provide separate means 
of supply for motors and for lights, by provid- 
ing additional ‘‘power’’ conductors, but in 
nearly all cases such 8ystems necessitate the 
installation of primary transformers on the 
premises of the customer. With a view of 
furnishing a single service to the customer 
without installing apparatus on the premises, 
there are one or two systems employing four 
or five low-tension conductors in tbe second- 
ary, from which different combinations of 
pressure are secured for the separate opera- 
tion of motors and lights, but such systems 
have not been put to extended central station 
use. 

Butif the alternating system has not yet 
attained the standard of a large distributing 
System for compact territory,it is nevertbeless 
alone in its field of transmission and house-to- 
house supply in scattered territory, and yet 
even in these fields too much attention can- 
not be paid to the consideration of future per- 
manent supply, there being many cases of its 
baving Deen used as & very temporary means 
of "getting there." A generator is bought, a 
few miles of small.sized conductors erected, 
enough transformer capacity installed to sup- 
ply present wants, the installation is complete 
and trouble begins. When extra transform- 
ers are required, they are purchased one by 
one in small sizes and connected to feeders 
already too small to carry the load. 'The idea 
of a change in the size of conductors never 
occurs, and soon the station manager does not 
think much of the alternating system, and by 
that time the public generally agrees with 
him. This state of conditions is due to the 
fact that the system has not been designed 
with an idea of permanency, and the future 
and uncalculated demand upon it completely 
destroys its usefulness. Sucha state of affairs 
existed in the pioneer days of direct current 
engineering, the future demands seldom re- 
ceiving the consideration which they war- 
ranted. Inspectors determined" the system 
and visited every corner of the city, every 
private house, hotel. etc., and finally deter- 
mined" that the heaviest direct current mains 
in the business section should be 27,000 cm. 
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and the feeder 41,000 cm. Three years later, 
in the same city, these mains were replaced by 
others of eight times the capacity, and were 
even then too small. Such was tiue of the 
simple direct current system, and it was even 
more true of the alternating system. The 
idea that the alternating high-pressure sys- 
tem saves copper, and that therefore it may be 
possible to save it all, has often brought about 
a final failure of a promising success. 

What is required to-day, however, if the al- 
ternating current, besides retaining its field of 
transmission and scattered distribution where 
itis supreme, would enter the compact direct- 
current field of distribution, is: 

First.—A standard type of motor, which can 
be used for all classes of business demands and 
will meet the same commercial requirements 
as the present direct-current motor. 

Second.—A universal system of supply, 
which does not require transformers, etc., or 
anything outside of the meter itself, to be 
located on the premises of the customers. 

Third.—Some apparatus which, in connec- 
tion with alternating current, will take the 
place of the storage battery supply on the 
direct current. 

With these requirements complied with, the 
alternating current distributing systems can 
expect to take the place of many of the large 
direct-current systems, not only for the sup- 
plying of light, heat and power, but also for 
transportation. 


A NEW FORM OF DIAPHRAGM CELL 
FOR THE ELECTROLYTIO PRO. 
DUCTION OF ALKALIES 
AND CHLORINE.* 


BY JOHN B. C. KERSHAW, F.IC. 

Diaphragm cells for the electrolysis of solu. 
tions of sodium or potassium chloride have 
been patented in the past by many inventors, 
and at the present moment four types of 
diaphragm cell are in actual use. The oldest 
and most successful of these is that operated 
by the Elektron Company, of Frankfort, since 
the year 1890. Very few details have been 
allowed to leak out concerning the construc- 
tion of this cell, but Haber states that the 
diaphragms are of cement and that they have 
a life of two years. The Elektron cell has 
been widely adopted for the manufacture of 
alkaliand bleach, and there are now eleven 
electrolytic alkali worksin Europe using this 
type of cell. 

The Le Sueur is the next oldest type of 
diaphragm cell, having been operated at Rum- 
ford Falls, in U. S. A., since 1892. The Le 
Sueur cell is distinguished by a horizontal dia- 
phragm placed in the lower part of the cell. 
According to Weightman the diaphragms in 
this cell are constructed of asbestos and last 
from three to six weeks. 

The Le Sueur plant has recently been trans- 
ferred from Rumford Falls to Berlin Falls, 
New Haven, (?) where 700 bp. is said to be util- 
ized. 

The third type of diaphragm cell is that 
known as the Hargreaves-Bird. This differs 
from the two preceding types in the use of an 
unsubmerged cathode, the diaphragm and 
cathode being joined together to form the 
sides of the inner compartment of the cell 
which contains the electrolyte and anodes. 
The outer, or cathode compartments of the 
cell, are filled with steam, and this condensing 
on the wiregauge cathodes removes the sodium 
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hydrate as it forms. Portland cement and 
Silicate of soda are used to make the dia- 
phragms of this cell, and their life varies from 
30 to 50 days—under normal conditions of 
work. 
operated at Farnworth, Lancashire, since 1896, 
and at Middlewich, Cheshire, on a larger 
Scale since the early part of this year. 
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The Outhenin-Chalandre is the last type of 
diaphragm cell to achieve industrial trial. It 
is the most complicated in design of those in 
actual use. It will suffice here to say that the 
diaphragms are made in tube form, and that 
the cathodes are placed within them, while 
gravity is utilized to remove the sodium or 
potassium hydrate as it forms, from the in- 
fluence of the current. Tbe Outhenin-Chajan- 
dre cell is in operation at Chevrés, near 
Geneva, and in France. 

The diaphragm cell about to be described is 
patented in the names of Moore, Allen, Rid- 
lon and Quincy, all of U. S. A., and the English 
patent is No. 4,269, of 1900. In many respects 
1t closely resembies the Hargreaves-Bird type 


. of cell, and should the Moore-A llen cell bocome 


of industrial importance the question of patent 
validity is almost certain to arise. Fig. 1 is an 
external view of the cell, Fig. 2 a sectional 
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end elevation. and Fig. 3 a sectional side ele- 
vation. The cell consists of two end walls, a, 
o, rabbeted at their upper ends to receive two 
side bars, a!, a', thus leaving the lower part of 
the sides of the cell open. The ends are 
secured to a bottom plate a’; and ends, side 
bars, and bottom, are preferably constructed 
of slate. The open sides of the cell are 
closed by the diaphragm b, constructed 
of asbestos, or some material tbat will per- 
mit free percolation of the electrolyte. On the 
outside of each diaphragm is the cathode c, 
consisting of several layers of wire-cloth, or of 
a bed of steel-wool, sufficiently thick to hold 
solution by capillary action. 


The Hargreaves-Bird cell bas been’ 


The diaphragm and cathode are bent under 
the bottom plate a’, and the cathode in this 
manner makes electrical contact with the iron 
tray d, in which a number of cells stand. This 
tray serves two purposes—it acts as negative 
conductor for all the cells standing upon it— 
and it collects the sodium or potassium hydrate 
solution dripping from the cathodes. The top 
of the cell f is constructed of lead. The anode 
consists of a number of blocks of gas carbon, e, 
e, cast into a lead plate, e (see Fig. 3). The 
Chlorine gas liberated at the anode is conduct- 
ed away through the glass dome g and the lead 
gas pipe g’. The supply of brine to the cell 
takes place through a pipe a? inserted in the 
end wall, and provision for keeping the elec- 
trolyte saturated is made by the use of a fun- 
nel trap at h. The iron plate d is provided 
with a channel along one side, d’, and the solu- 
tion of sodium or potassium hydrate flowing 
from a large number of these cells is collected 
by setting the plate on which they stand tn a 
slightly inclined position. 

The advantages claimed for the Moore - Allen 
cell are that no steam is required to remove 
the sodium or potassium hydrate from 
the cathode, that a fairly concentrated solu- 
tion is obtained containing little undecom- 
posed salt, and that the design and structure 
of the cell are simplified by dispensing with an 
inclosed cathode compartment. 

The use of the glass dome on the chlorine 
exit of the cell 18 said to facilitate the techni- 
cal oversight of the process, and to lessen the 
dangers arising from electrical short circuits 
by the lead of the chlorine collecting pipes. 

Advantages one, three and four may, in the 
writer's opinion, be granted, but it is doubtful 
whether the second can be substantiated by 
the results of actual trial. 

The wording of the paragraph of the original 
patent relating to the possibility of producing 
& solution of caustic alkali containing little 
chloride, at the cathode, is as follows:— 


Fia. 3. 


As the saline solution percolates through 
the diaphragm it is held in suspension by capil- 
lary attraction in the metallic sponge, free 
chlorine being given off in the interior of the 
cell at the anode, and caustic soda being 
formed in the cathode and on the surface 
thereof. As previously stated, the electrolyte 
percolates through the diaphragm, the sodium 
isset free on the surface of and in the cathode, 
uniting with the water of the solution to form 
caustic soda, or sodium hydrate. As the solu- 
tion of caustic soda and sodium chloride 
trickles down through the sponge from edge to 
edge the electrolysis thereof is continued, and 
the balance of sodium chloride is converted by 
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the water of the undecomposed solution in 
the pores of the cathode into caustic soda, the 
chlorine atom migrating through the dia- 
phragm to the anode, and the resultant fluid 
reaches the plate d in the consistency of molas- 
ses, and consists of caustic soda and water 
with a minute percentage of sodium chloride, 
the sodium chloride, however, being in such 
small proportion that the solution given off is 
to all intents and purposes free from it for com- 
mercial use.“ 

Leaving on one side the grammar and chem- 
istry of this paragraph, which are alike open 
to criticism, the accuracy of thestatement 
that a practically pure solution of sodium 
hydrate of the consistency of molasses can be 
obtained at the cathode of the Moore-Allen 
cell, under normal economical conditions of 
work, must be questioned. 

It has been proved beyond the possibility of 
doubt that when a solution containing both 
sodium chloride and the hydrate is used as an 
electrolyte, the current shows an increasing 
tendency, as the electrolysis proceeds, to travel 
by the ions of the latter compound. Before the 
solution flowing from the cathode of the 
Moore-Allen cell had arrived at the degree of 
concentration, described in tbe above para- 
graph, the electrical efficiency of the cell would, 
therefore, have dropped to nearly zero, and the 
current would simply be decomposing the 
already formed sodium bydrate. Itisfor this 
reason that in all types of cell for the produc- 
tion of caustic alkali, the chief aim of the in- 
ventor is to remove the sodium or potassium 
hydrate as quickly as possible from the in- 
fluence of the current, and in the type of cell 
most closely resembling that just described, 
tbis removal is effected by inclosing the cathode 
chamber and by injecting steam. 

While, therefore, in some details of its struc- 
ture the Moore- Allen cell may be regarded as 
an improvement upon types of diaphragm cell 
already in actual use, it must be held to be 
defective in one very essential point. Should 
the cell ever receive trial upon an industrial 
scale it will probably be found necessary to 
accelerate the removal of the caustic alkali 
from the steel wool cathode, either by a fixed 
spray of water or by some other mı ans. Under 
the conditions described in the patent specifl- 
cation, the economic production of caustic 
alkali by this cell is impossible. 


— —— '-— — S9 9—— ———— 


250—500 VOLT THREE-WIRE DISTRIBU- 
TION FOR LIGHTING AND POWER.“ 


BY PHILIPPO TORCHIO. 


In the last few years great improvements 
have been made in tbe manufacture and se- 
lection of incandescent lamps. The arc lamp 
practice has undergone a radical change. The 
wiring and appliances connected with electric 
installations of buildings and other places have 
been brought up to a high standard of good 
workmanship and insulation. These, and 
other not less important improvements, bave 
made possible tbe use of commercial voltages 
considerably higher than were permitted in 
the early stages of the industry of electric 
lighting and power distribution. 

In existing well-developed systems of low- 
tension current distribution it would be out 
of the question to consider at this date the 
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proposition of changing the voltage of the ex- 
isting systems, but on new installations and 
in places where changesof systems of distribu- 
tion are contemplated it is sometimes conven- 
lent to adopt the three-wire 500 volt system 
which has met with great favor abroad and 
especially in England, and which 1s gradually 
being introduced in this country. In its favor 
are the following points: 

The system has all the advantages of the 
Original low-tension Edison three-wire sys- 
tem, and it has greater capabilities of expan- 
sion in lightly loaded or scattered territories, 
as is often the case in small cities or in large 
factories and other places. The system is 
economical to operate; it is economical as to 
distribution within a wide radius; it is flexible 
and easy of control and simple of operation, 
and free from such troubles as capacity and 
inductive effects, which appear on A.C. trans- 
mission lines and translating devices; it can 
be applied directly to a greater variety of ser- 
vices than any other system, and finally, it de- 
rives from the use of the storage battery 
economical advantages in station investment 
and tbe invaluable commercial superiority 
of insuring continuity of service. 

The generating equipment and the station 
apparatus for 500 volt systems is just as well 
developed as any other apparatus on the mar- 
ket, and the cost is well in line with other 
standard apparatus. 

The main unfavorable points of the 500 volt 
three-wire system are (a) the increased tend- 
ency to arc, necessitating the use of wiring 
and appliances of high insulation and carefully 
separated terminals at the customers' installa- 
tion, (b) the lower efficiency of the 250 volt in- 
candescent lamps as compared with lamps of 
half that voltage, (c) the difficulty of operating 
250 volt arc lamps. 

These limitations are gradually becoming 
less and less restrictive, as a review of the 
present conditions will demonstrate. 

As to the insulation requirements for wir- 
ing end appliances, the new rulesof the Na- 
tional Board of Underwriters prescribe the 
same insulation and breakdown test for all 
wires used with voltages between 0 and 600; 
all lamp sockets and receptacles must be suit- 
ahle for use on any voltage up to 250 volts, 
only rosettes, cleats, knife and snap switches, 
etc., are required to be special for voltages 
between 25) and 300. Ia general, it may be 
said that any modern installation will safely 
withstand a 500 volt service, and that the con- 
servative requirements of the Board of Fire 
Underwriters are not uncommercially string- 
ent. It may, however, be said that nut all the 
local Boards of Fire Underwriters have as yet 
adopted the rules of the National Board. 

In regard to efficiency of high voltage incan- 
descent lamps, the difference for the standard 
16 cp. lamp of same candle hour area as the 
low voltage lamp is about 10 percent. The 
best 200—250 volt 16 cp. lamps made at present, 
have an initial efficiency of 3.4 watts per 
candle, and have the same life as the 3.1 watt 
per candle 110—125 volt lamp. 

In large cities supplied by Edison system, the 
common practice is to use lamps of 3.1 watts per 
candle; in all other plac:s, lower efficiency 
lamps are ordinarily used, and the 3.6 watts per 
candle lamp is quite common. In the latter 
case the adoption of a 3.4-3.5 w.p.c. 250 volt 
lamp would not materially overtax the user, 
nor the illuminating company, and therefore, 
for such places the 500 volt three-wire System 


would not beat a disadvantage on that ac- 
count. 


The difficulty of adapting arc lamps to the 
500 volt three-wire system has been overcome 
by connecting two ordinary inclosed arc lamps 
in series in the same manner that the old open 
arcs were, and are still, in many places, con- 
nected on the 110 volt circuits. Lately, how- 
ever, several types of doublearc lamps have 
been used with entire success. The single arc 
has also b2en tried to some extent, but it has 
proved a failure for general use on account of 
the objectionable blue light it glves. Such 
lampsare, however, used for street lighting 
in a few places. 

The review of the difficulties to be overcome 
shows that they are not very serious, especially 
for new installations and where changes of 
distribution are contemplated. 

In some calculations recently made to show 
tbe economic relations between this system 
and the ordinary 250 volt three-wire system it 
was shown that the savings are very large for 
lightly loaded districts. In Table I (see fol- 
lowing page) are given the different assump- 
tions made and steps followed in the calcu- 
lation, which were as follows: 

First column gives density of distribution 
per foot of street—i.e., watts maximum load 
per foot of street. 

Column (I) gives total length of streets 
covered by mains per square mile, to which 
unit are referred all following calculations. 
The assumption was made that in American 
cities there are on the average 25 miles of 
Streets built per square mile of territory, ex- 
clusive of parks and open places. In the busi- 
ness and crowded sections it was assumed 
that practically all the streets are covered by 
mains. In less dense districts only a portion 
of streets are so covered by mains. 

Column (II) gives the maximum load per 
square mile as obtained from the previous as- 
sumptions. 

Column (III) shows one layout of feeders which 
might be representative of common practice 
for an ordinary 250 volt three-wire system. 
This is done to arrive at the length of mains 
to be supplied from each feeding point, as 
shown in column (VI) assuming conditions 
given in columns (IV) and (V). 

Column (VII A) gives maximum amperes per 
outlet of mains. 

Column (VIII A) gives cross section of each 
outlet for 1.6 per cent, regulation, assuming 
its load evenly distributed. 

Column (IX A) gives the weight of copper 
required for mains as determined for theabove 
cross sections. 

In column (X A) is given the saving of cop- 
per which would be realized if a 500 volt three- 
wire system had been used instead of the 250 
volt three-wire, for same conditions in both in- 
stances. 

Column (XI A) reduces the copper saving to 
saving per annum on an assumed basis of cost 
of copper in case of underground cables, which 
cost includes a rough estimate of the cost of 
insulation and lead sheet. In case of over- 
head lines this saving should have been about 
one-third less. : 

In columns (VII B), (VIII B), (IX B), (X B) 
(XI B) are given on similar lines the calcula- 
tions of savings for systems operating motors 
from thelighting mains, assuming to main- 
tain the same regulation of 1.6 per cent. for the 
specified momentary inrush of current due to 
motors for each main. This calculation is not 
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accurate, but will not materially offset the rela- 
tive results under discussion. 

Column (XII) gives an estimate of the terri- 
tory which can be economically covered by a 
low-tension station, so as to.arrive at the sav- 
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for both systems. There will, therefore, be 
no saving of copper for feeders in favor of the 
500 volt system. While no feeder saving is 
effected by the 500 volt system, a large saving 
will be made by the reduction of the number 
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will not be the case in actual practice, as while 
with the two systems we have the same 
amount of copper to lay in ducts, still in the 
case of 250 volt system this copper can be bet- 
ter distributed in large cables to fill up the 


TABLE I. 
I II. III IV. 
of Maximum load Vr . dis. vnn 
u : . . 
Watts max. Joad|by maius per square mile. pet square mile m bo A. density Average Feeding Fae. 
per per 1,000,000 C. M. 
k. w Amp. at No. n aes Total. 
165 660 4 250,000 3- 12 
330 1,320 4 $00,000 3 12 
990 3.960 12 500,000 2 24 
2,640 10,560 24. 666,000 I A 
5,280 21,120 32 1,000,000 1 32 
10,560 | 42,240 | 64 | 1,000,000 1 64 
CONTINUED. IX. A. X. A. XI. A. VII. B VIII. B. IX. B. X. B. XI. B. 
- Max. current allowance 
motors " A cross section 
Watts max. load saving aM 7 o male of me used if large Annual saving 
per foot of street| Lba. of copper jor * ae of arei if at Eos per Ib. rent riri VII. A. motors Secon: La of copper Y 5 "3 . ura if at itas peT Ib. 
mains . . $2 
erres DI dist. ^ di dex of IX. A A) un! | cable and rt Int. 1.654 Regula tion "distrib. > m 7 of 1X. B.) si] cable ad gwci Int. 
Ampe. at = 4 V. over 250 V. 
250 V. W. e. 
2.5 54,945 41,208 $721 18.4 4.6 185,000 105,890 82,416 $1,442 
5: 109, 82,416 1,442 18.4 4.6 277.500 164,835 33 2.162 
10 185. 328 138,996 2.432 27.5 6.9 312,000 277,992 Ps 3,648 
30 494. 370,656 6, $5.0 13.8 624.000 741,312 555. 9.729 
o 555.984 416, 7,297 82.5 20 6 202.000 Midi 625.482 10,945 
8o 277.992 208,494 3,648 165.0 41.2 468,coo 555, 410,988 7,297 
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mile of 500 V. 


ings of station investment. Only ufew years 
ago, before the introduction of the rotary and 
inverted rotary converters and composite d.c. 
and a.c. generators, it would bave been impos- 
sible to concentrate in one station the produc- 
tion of current for the whole system, and 
therefore, to study the general problem which 
we have now under discussion, it would have 
been necessary to introduce the consideration 
of building and operating separate l.t. gener- 
ating stations to cover a certain limited terri- 
tory. 'Thisis no longer the case, as only in 
comparatively few cases in the lighting situa- 
tion will it pay to operate more than one gen- 
erating station, except in the case of very 
Jarge cities covering hundreds of square miles 
of territory. Underthe present conditions the 
determination of the number of distributing 
sub stations is only a matter of balancing the 
cost of 1.t. feeders and other factors entering 
the cost of distribution against the extra cost 
at a new sub-station and its operation. Under 
column (XII) is given a rough approximation 
of the square miles of verritory that could be 
economically supplied by I. t. sub-stations under 
given conditions. It will be noticed that with 
a 500 volt three-wire system a sub-station can 
in each case supply for same current density in 
feeders and same regulation a territory four 


times as large as with a 250 volt three-wire 
system. Under these conditions, which are 


approximately the most economical, the 
amount of copper for feeders will be the same 


Estimated saving of 
substation per = 


Annual orig. Annual S avig of 


e squa re m 
Int. and 
64 and iie i f mile of soo: ret ae! Xt A ie + XV. 


-— e. 


of sub-stations and their operating expenses, 
which savings per annum are estimated as 
given in columns (XIV) and (XV). 

The following columns (X VI A) and (XVI B) 
give the sum of all savings, and the last two 
columns the same, pro-rated to each kw. bour 
delivered for specified commercial load factors: 

Iu these calculations we have assumed that 
the station machinery would have the same 
unit cost per kw. capacity in both systems. 
The total capacity will be the same in both 
cases. 


Total-annual saving per | Total annual saving per delivered 


uere m 
XI. B. + XIV. * xv. 
with large motora. 


foot of s 
7 7 E . ; Without With large 
. 1 : ` large motors.| motors 
: | . .692¢ | 940c 
* » .458 | . 
80 396 


square re mile 
atthe cred per a mark 


612 

239 | -295 

207 263 

945 432. | .164 
25% 6 


23,126,460 07 | .092 
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whole duct capacity, while in tbe case of 500 
volt system the copper must be distributed in 
smaller cables, which cannot be made to util- 
izeas fully the capacity of the ducts. This 
fact would offset some of the savings for the 
500 volt system given in the table. 

In the case of overhead lines it has already 
been noted that the savings for copper would 
be about one-third less than given inthe table. 
Furthermore, in actual practice the size of 
500 volt mains would usually be selected with 
a moreliberal margin than for the 250 volt 


TABLE II. 
| | Cte EN De 
Watts M Invest- I t- Total Invest- | Total Invest- ving per . Max. 
, Load per : "ment Saving pon Saving. Bare ot mest Saving. ment Saving. — " — ——̃ͤ0 — 
covered by | NoLarge | With Large Sub tation. Nolarge | With Large No Large With Large 
Mains. Motors. Motors. XIII. Motors. Motors. Motors. otors. 
2.5 $10,302 $20,604 $6,250 $16,552 $26. 854 $100.00 $162.50 
5 20,604 30, 906 7,812 28,416 38,718 86.00 117.00 
10 34,749 52,123 15,625 50,374 67,748 51.00 68.50 
20 92,664 138,996 31,250 123,914 170,246 47.00 64.50 
40 104,247 156,370 50,000 154,247 206,378 29.20 39.20 
80 52, 123 104,247 100,000 152, 123 204,247 14.40 19.40 


We have not taken into account the ques- 


tion of subway ducts, as we have assumed the 
cost of distributing ducts to be independent 
of the size of mains. In the case of trunk ducts 
for feeders we bave assumed to require the 
same number of duct feet in both cases. This 


“mains. Therefore, the savings given in table 


represent the maximum theoretical savings in 
favor of the 500 volt three-wire system under 
the specific conditions therein assumed. 
These savings are greater in lightly-loaded 
districts, where we have already stated that, 
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in general, low-etficiency lamps are more suit- 
able. Therefore if the efticiency and life of 
200-250 v. lamps are practically the same as for 
the low voltage lamps, the company can supply 
the same number of lamps of the twotypes per 
kw. capacity of station machinery and distrib- 
uting feeders and mains; the customer will 
consume the same amount of current for the 
same amount of light, and therefore the sav- 
ings in favor of the 500 v. three-wire system 
given in the previous table represent actual 
net savings to the company. If the system 
has arc lamps and motors connected the saving 
per kw. hour delivered for those classes of 
services will also be net savings to the com- 
pany. 

It will be found that in general these condi- 
tions are mostly common in the outlying dis- 
tricts of large cities and in the majority of 
small towns. Io many of these cases I think 
that a 500 v. three-wire system would be 
entirely successful and present economical 
advantages. A further advantage in these 
cases 18 the relativelarge saving in investment 
per kw. added in favor of the 500 v. system 
over a 250 v. system. "This is shown in table 
(II), obtained from the data of the previous 
table. 

The savings in investment in lightly-loaded 
districts go up in the hundreds of dollars per 
kw. load added, and if the district is not ex- 
pected to reach higher densitiesit is clear that 
the advantages of a 500 v. three-wire system 
are very great, especially if, as is often the 
case, there is a considerable number of small 
motors for residence elevators and small 
factories and shops, but not sufficient to 
warrant the installation of a separate power 
circuit to cover such a scattered territory. 

In heavier loaded districts tlie savings are con- 
siderably smaller, and represent an insignifi- 
cant proportion of the total business, as shown 
in table (I), comparing the total savings of col- 
umns (XVI A) and (XVI B) with the total kw. 
hours sold, as per column (XVII). Besides, in 
larger systems, it is important to use the most 
efficient lamp which can be commercially 
operated, and this further consideration ex- 
cludes the use of high-voltage lamps, independ- 
ently of any consideration of the difficulties 
and expenses Involved in the proposition of 
readjusting to the higher voltage the existing 
Station machinery, storage batteries and 
switchboard equipments, and also the cus- 
tomers’ installations of arc lamps, motors, and 
a large proportion of wiring and appliances. 

The 500 v. three wire system has found a 
special favor in England, principally on 
account of the local practice of not supplying 
customers with free renewal of lamps, which 
bas created a condition where only low effi- 
ciency lamps could be operated satisfactorily. 
Few lamps in England, only three or four 
years ago, had a higher efficiency than 4 W. P. C. 
Most lamps in use were old lamps of an 
efficiency of 5, 6 or 7 W. P. C., and in many 
cases companies started off with free new 250 v. 
lamps at 4 w. P. C., giving a positive saving. 
The 500 v. system has been adopted 1n several 
places in this country, among which the most 
prominent instance is thesystem of the Narra- 
gansett Electric Light Company, of Provi- 
dence, R. I., operating a 470 v. three-wire 
system. "The experience of this company has 
unquestionably proved the practicability of 
the 500 v. three-wire system in Small cities 
and towns under conditions existing in 
America. 
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PERSONAL MENTION. 


Mr. H. L. Patterson has been appointed pur- 
chasing agent for the Crocker-Wheeler Company of 
Ampere, N. J. 


Col. Hoffman Atkinson, vice-president of the 
Electric Boat Company, which developed the Holland 
submarine torpedo boat, died November 28 in this city. 


Mr. Gong Hee, whose residence is at Portland, 
Ore., is at St. Paul, Minn., preparing what is said to 
be the first Chinese work on modern electricity. 


Mr. Wm. C. Mitchell of LaFayette, Ind., has 
been elected president of the proposed LaFayette-In- 
dianapolis electric line, with Robert A. Clark, of Co:- 
fax, vice-president; A. Orth Behn, of LaFayette, secre- 
tary, and Henry A. Taylor, of LaFayette, treasurer. 
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INCORPORATIONS. 


Tbe Lozercombe Gas & Electric Company. Cineinnati. O. 
Capital stock, $10,000, 

The Duluth General Electric Company, Duluth. Minn. 
Capital stock, $100,000. Incorporators: A. W. Hartman, 
R. B. Knox, C. E. Van Bergen, O. C. Partman, of Duluth, 
and R. R. Dunn, of St. Paul. 


The Shenandoah Electric Light & Power Company, Char- 
leston, W. Va. Daniel Annan of Cumberlaod is one of the 
incorporators. 


The Acme Elect’ic Works, Des Moines, Ia. Capital stock, 
$5,000. Officers: Joe Gass, president; J. A. Brownfield, 
treasurer, and James E. Miller, secretary. 


The Electric Railway Publishing Company, Detroit, Mich. 
Capital stock, $9,000. Shareholders: Albert H. Stanley, C. 
B. King, Joseph Bampton, A, Eastman, George W. Parker 
and Albert H. Stanley, trustee. 


The Uniun Electrical Supply Company. New York City. 
Capital stock, $70,000. Directors: E. E. Westervelt and 
A. F. Westervelt, of Hackensacv, N. J., and G. M. Johnson, 
of New York City. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUKD NOY. 26, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 

687,195. System of Train Control. Frank E. Case, Schenec- 
tady. N. Y., assignor to the General Electric Company 
of New York. Filed April 24, 1901. 

687.297. Electric Releasing Apparatus for Pneumatic Pres- 
sure Brakes. August Bruggemann, Breslau, Germany, 
assignor to the Deutsche Waffen und Munitionsfabriken, 
Carlscuhe in Baden, Germany. Filed Aug. 2, 1900. 

687,452. Trolley. George E. Chapman and George L. En- 
sign, Cleveland ©. Filed Feb, 20, 1901. 

687,475. Electric-Railway Switch. Walram 8. Browne, 
Brooklyn, N, Y. Filed June %, 1898. 

687,01. Car- Fend r. Mathew H. Van Dinter, Detroit, Mich, 
assignor of one half to George W. Kaltz, same place. 
Filed May 27, 1901. 

687,522. Electric Railway. Frederick C. Esmond, New 
York City, assignor to the Esmond Electric Traction 
Company of New York. Filed Feb. 21, 1898. 

687,561. Trolley-Mountiug. Fred C. Greene, Lynn, Mass, 
assignor of one-half to Minot Kendall. Melrose High- 
lands, Mass., and George A. Dillingham, Cambridge, 
Mass. Filed March 2], 1901. 

687,622, Railway-Brake. Alfred Green, Rochester, N. Y., 
assignor to the Compound Brake Company. Filed 
May 14, 1901. 

ELECTRIC LIGHTS AND APPLIANCES. 

687,301. Globe or Shade for Incandescent Electric Lights. 
John C. Fleming, Summit, N. J. Filed Dec 8, 1900. 

687,695. Electric Lamp. Karl Ochs, Berlin, Germany, as- 
signor to the Allgemeine Elektricitats Gesellschaft, Ber- 
lin, Germany. Filed March 21, 1599. 


ELECTRICAL MACHINERY AND APPARATUS. 

687.189. System of Motor Control. William &. Andrews, 
Sehenectady, N. Y., assignor to the General Electric 
Company of New York. Filed July 25, 1001. 

687,222. System of Motor Control. Alexander S. Garfield 
and Carlos E. d'Ornellas, Paris, France, assignorsto the 
General Electric Company of New York. Filed July 
“7, 1901. 

687,261. Motor-Control System. Willlam B. Potter, Sche- 
nectady, N.Y., assignor to the General Electric Company 
of New York. Filed June 15, 1901. 

687,422. Electrical Switch. William C. Calkins, Momence, 
III. Filed Feb. 23, 1901. > 

087,428. Magnetic Mechanical Movement. John O. Heinze, 
Jr.. Revere, Mass., assignor of one-half to William Her- 
bert Rollins, Boston, Mass. Filed June 6, 1901. 

687, 458. Static Electric Generator. Lawrence Frandsen 


and Lewis Holzhauer, Sandusky, O. Filed Sept. 20, 1901. 

67,569. Rbeostat. John Lundie, New York City. Filed 
Aug. 15, 1901. 

687,519. Maguetic Separator. Friedrich A. M. Schiechel, 
Frankfort on-the-Main, Germany, assignor to the firm of 
Metallurgische Geseilschaft, A. G., same place. Filed 
April 26. 1898. 

687,615. Electromagnetic Appliance. Anton Duppler, Jer- 
sey City, N. J., assignor to the Compound Wagnet Brake 
Company of New Jersey. Filed March v5, 1901. 

687,016. Electromagnet and Brake-Operating Connection. 
Anton Duppler, Jersey City, N. J., assignor tothe Com- 
pound Magnet Brake Company of New Jersey. Filed 
April 89, 1901. 

687,669. Electrical Snap-Switch George B. Thomas, Hart- 
ford, Conn., assigbor to the Perkins Electric Switch 
Manufacturing Company, same place. Filed Sept. *, 
1901. 

687,690. Electromechanical Actuating Device for Electric 
Switches, Valves, etc. Edward N. Lake, Chicago, III., 
assignor to the General Incandescent Arc Light Com- 
pany of New York. Filed June 20, 1901. 

TELEPHONES AND TELEPHONE APPARATUS. 

657,499. Telepbone-Transmitter. William W. Dean, Chi- 
cago, III., assignor to the Kellogg Switchboard & Sup- 
ply Company, same place. Filed March 22, 1901. 

687,682. Telepbonic Apparatus. Merritt Gally. Brooklyn, 
N. Y. Filed Sept. 16, 1901. 


MISCELLANEOUS. 

687,200. Pole for Telegraphs, ete George V. A. Conger, 
Belleville, N. J., assignor to the Electric Tripartite Steel 
Pole Company. Filed Nov. 14, 1900. 

687.230. Insulator-Support. Thomas E. Hallett, Chicago, 
Ill. Filed Sept. 7, 1901. 

687,214. Resophone for Telegraph Iastruments. Francis W. 
Indep, Duluth, Minn. Filed Jan. 26, 1901. 

687,292. Power-Transmitting Device. Charles G. Armstrong, 
Chicago, Ill., assignor of one-half to David B. Carse, 
same place. Filed Sept. 6. 1900, 

687,410. Wireless Telegraphy. Harry Shoemaker, Philadel- 
phia, Pa, assignor of one half to Gustave P. Gehring, 
same place. Filed June 10, 1901. 

687,457. Electrode. Luke Hargreaves and William Stubbs. 
Farnworth in- Widnes, Eng. Original application filed 
June 17, 1399. Divided and this applicatian filed July 5, 
1900. 

687.474. Means for Transmitting Power. 
Now York City. Filed June 22, 1901. 

687,479. Electric Winding Clock. William H. Hall, Chicago, 
Il. Filed March 15, 1901. 

687,505. Electric Furnace. Marcus Ruthenburg, Philadel- 
phia, Pa. Filed Feb. 19, 1901. 

687,517. Insulated Electric Conductor and Process of Mak- 
iog Same. Wallace S. Clark and George H. Rupley, 
Schenectady, N. Y., assignors to the General Electric 
Company of New York. Filed Dec. 15, 1899. 

687,518. Apparatus for Coating Wire or Electric Conductorr. 
Wallace S. Clark acd George H. Rupley, Schenectady, 
N.Y.. assigpors to the General Electric Company of New 
York. Original application filed Dec. 15, 1898. Divided 
and this application filed Dec. 28, 1900. 

687.531. Insulating Material. Charles W. Jefferson, Sche- 
nectady, N,. V.. assignor to the Mica Insulator Company. 
Filed Feb. 7, 1901. 

687,533. Method of Making Insulating Material. Charles W. 
Jefferson, Schenectady, N. Y., assignor to the Mica In- 
sulator Company. Filed Feb. 7, 1901. 

687,576. Electrical Protector. Charles A. Rolfe, Chicago, 
Ill., assignor to the Rolfe Electric Company, same place. 
Filed Dec. 1, 1899. 

687,588. Steering Mechanisin for Automobiles. Elihu Thom- 
son, Swampscott, Mass. Filed March 28, 1900. 

087,591. Power-Transmitting Mechanism. Arthur F. Bard- 
well, Mount Vernon, N. Y. Filed Dec. 19, 1900. 

687,599. Apparatus for Control of Automobiles, Eugene 
Brillie, Paris, France. Filed March 831, 1899. 

687,623. Electric Transmission of Power. Joseph B. Hall, 
Chicago, Ill. Filed Feb. 1, 1901. 

687,048, Electric Sparking Plug. Israel C. Orswell, 
bridgeport, Mass. Filed Jan. 3, 1901. 

687,667. Running Gear for Automobiles. 
Wallingford, Conn. Filed May 4, 1901. 

687,081. Electrical Apparatus. Merritt Gally, Brooklyn, 
N. Y. Filed Sept. 9, 1901. 

DESIGNR, , 

85 326. Electric Lamp. Charles Murray and Frank Fleury, 
Springfield, Ill. Filed Oct. 5, 1901. Term of patent 14 
years. 

35,334. Contact.Post for Electric Switches. Horace E 
Nichols, Whitesboro, N. Y. Filed Oct. 24, 1901. Term of 
patent 7 years. 


Henry Broberg, 


Elijah F. Steele, 


REISSUE. 

11,959. Wireless Telegraph System. Harry Shoemaker, 
Philadelphia, Pa., assignor of one-half to Marie V. Gebr- 
ing, same place. Filed June 12, 1901. Original No. 
671,782, dated April 9, 1901. 


Dec. 4, 1901.) 
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THE TELEPHONE WORLD. 


Competition for Bell Company. 


At a recent meeting of the stockholders of the Kansas 
Long Distance Telephone Company, held at Fort Scott, it 
was decided to extend the lines of the company to Kansas 
City, Mo., and connect with the independent exchange to be 
put in there by the Kinloch people. The line will be ex- 
tended from Ottawa or Paola and the improvemets will cost 
$20,000. This will be the connecting link for an area of 100 
miles square over Eastern Kansas. 

The stockholders are also contemplating building an 
extension to Wichita and connect with the independent ex- 
change, a franchise for which was recently granted to Frank 
L. Brown, a stockholder in the long-distance company. 

The management says it will make hot competition for the 
Bell Company. 


Several weeks ago the Belmont Telephone Company of 
Bridgeport, O., made an agreement with the independent 
telephone company doing business In Bellairein that State 
for the use of its lines. The connections were to have been 
made immediately, but inability to get the poles, pre- 
vented work from starting. The company had poles in 
Wheeling, W. Va., but could not get cars to load them on. 
They have been shipped over the river, and distributed 
along the line from Bellaire to Bridgeport. Inside of two 
months the Bellaire system will have connection with the 
National system in Wheeling, and the Belmont over the 
river. Next spring the entire Bellaire system will be re- 
built. 


Tbe Diamond State Company. which now controls all the 
telephone lines on tbe Eastern Shore of Maryland, is about 
completing a line from Port Deposit to Rising Sun by way of 
Rowlaudville, Farmington and Colora. Communication with 
those towns will shortly be had. The work of putting down 
the Diamond State Telephone Company's cable across the 
Chesapeake Bay, between Love Point and the Anne Arundel 
shore, is still not completed. The cable has broken several 
times. 


The citizens of Eagle, Neb., held & mass meeting for the 
purpose of talking rural telephone. The Palmyra people 
have built their lineout to within tbree miles of Eagle, and 
want the Eagle people to extend a line out to meet theirs 
and connect the two towns. A committee has been appointed 
to solicit funds which are to be raised by selling shares at 
$10 apiece. 


The management of the Dauphin County Telephone Com- 
pany is pushing the construction of the plant to completion, 
and expects it to be in operation on Christmas day when the 
familiar hello“ will be heard for the first time in thecity 
of Harrisburg, Pa., upon an independent telephone line. 
The underground conduit work has al] been completed and 
the cables are now being drawn in at the rate of from 3,000 
to 5,000 feet per day. 


A local telephone company has been organized at Dayton, 
Ia.. and will be a much needed benefit to the city. About 
$2,000 has been subscribed and over sixty ‘phones have been 
ordered. The work of putting in poles and stringing wire will 
be started as soon as help can be obtained. The company 
will connect with the Martin and Ft. Dodge system and 
thereby give the local residents good service throughout the 
county. 


The new telephone company, according to the latest re- 
ports, expects to have its Austin, Tex., exchange in par- 
tial working order within thenext few weeks. Many of the 
lines bave already been placed in position and the exchange 
is about ready for occupancy. so that the system will be 
partially installed at least by the middle of this month if 
not sooner. 


A union has been completed in telephone circles in Addi- 
gon, Vt., and locality, which will greatly improve the service 
in that section, and will make divisions of territory which 
will not interfere with the operation of any of the systems 
represented. 


The Citizens’ Telephone Company has almost reached the 
village of Vernon Centre, Minn., from the north and the 
Farmers’ Telephone Company has completed its line from 
the south. 


Fhe Rome, N. Y., Home Telephone Company is making 
some extended improvements in its excellent service there. 
Men are working night and day putting in additional cables 
each containing 100 pairs of wires. 


The new branch of the United Telephone & Telegraph 
Company,which brings Williamsport and Sunbury, Pa., into 
direct communication, was lately completed. 


* The Streator Independent Telephone Company of Streator, 
Ill., has increased its capital from $40,000 to $100,000. 


An Ohio Telephone Combination. 


Stockholders and officials of six of the largest and most 
successfully operated telephone companies of Northern 
Ohio met at the Wales House, Lake Punderson, a short time 
ago, and formed a telephone organization in opposition to 
the Bell Company. The organization formed is known as the 
Geauga County Telephone Association, and it comprises the 
Chardon Telephone Company, the Chagrin Falls Telephone 
Conipany, the Stafford Telephone Company, the Bainbridge 
Telephone Company and the Burton Telephone Company. 
The organization was effected for the purpose of more 
effectually opposing the Bell Telephone Company and 
affording its members mutual protection. 

Charles Post, of Bainbridge Township, was eleeted presi- 
dent and H.C. Tuttle, of Burton, secretary. 

This effectually consolidates the largest suburban inde- 
pendent organization of telephone companies in existence, 
thereby giving the independent home companies absolute 
contro) of Eastern Cuyahoga County, all of Geauga, North. 
ern Portage County, and lines will be completed through 
northern Summit County before winter. This gives sub- 
scribers of any and all of the named companies use of about 
1,500 telephones without toll, and puts all the important 
towns of Northern Ohio in direct communication. 


Forty Dickinson County, Kan., farm homes have direct 
telephone connection with each other and with all the towns 
in the county over the, Independent telephone lines, says a 
dispatch from Abilene. The extension of the telephone toll 
lines to the small towns has made the farmers eager to 
secure the same advantages. The plan on which they are 
put in makes the telephones of much practical service. At 
each town the farm houses adjacent are put on a party line. 
Thus the farmers' families may call up one another without 
ringing into the station. When connection with the county 
seat or the merchants is desired the toll] line is used. Farm 
houses pay $1 a month. By spring as many more will be in 
operation and it probable that in two years 1,000 farm 
homes can be reached by ‘phone from Abilene. With the 
extension of the rural mail system it places the farmers in 
close touch with the people of town and adds greatly to their 
advantages. 


The Maryland & Delaware Telegraph & Telephone Com- 
pany of Wicomico County has been incorporated by the 
following persons: J. Kemp Stevens, George L. Wallace, 
Charles E. Stevens, William H. Deweese and Fred R. Owens. 
The capital stock is $100,000, and the home office is at Salis- 
bury, Md. The directors are John Walter Smith, Walter B. 
Miller, Thomas H. Bock, Harry A. Richardson, Willam H. 
Baker, Dupont Walker and Fred R. Owens. The corporation 
now owns the Salisbury Telephone Company, the Crisfield 
Company and the controlling interest in the Snow Hill Com- 
pany. Connection will be made with the Diamond State 
Telephone Company and with the Eastern Shore Telegraph 
& Telephone Company, thus connecting almost the entire 
peninsula. The old plant at Salisbury will berebullt at once 
and the metallic system will be used. 


The Missouri & Kansas Telephone Company will build an- 
other line from Salina to Kansas City. The one wirenow in 
use i8 crowded to its capacity, and & second wire is badly 
needed. The new line is completed to Junction City, and 
will be finished to Salina by spring. It will be a through 
line, touching none of the intervening points, thus saving a 
great many delays on long-distance calls. 


The Maryland Telephone Company has a gang of men at 
work erecting poles and stringing wiresat Elkton, Md. The 
company has almost completed its line from Iron Hill to the 
Susquehanna River, and when completed communication 
willbe had with Baltimore, Philadelphia and Wilmington. 
The Maryland Company will cross the Susquehanna River 
and connect with its line on tbe Harford shore by erecting 
towers above Perry ville. 


The Iowa Telephone Company finds itself under the neces- 
sity of spending $50,000 on its Cedar Rapids exchange at 
once. New poles, new lines, new instruments and a new 
switchboard, are required if it is to keep pace with the 
demands of the day. It is not long Bince the company 
spent a large sum in rebuilding its Cedar Rapids plant. 


The Citizens’ Telephone Company of Ashland, Ky., has 
increased its capital $13,000, and the People's Telephone 
Company, of Catlettsburg, Ky., increased 86, 500. 


The long-distance telephone line up the Virginia Peninsula, 
between Newport News, and Richmond, is now in operation. 


The telephone exchange at Bloomfield, Ky., has gone 
into operation. 


People's Telephone Company to Improve 
Service. 


S. B. Claypool, general manager of the People's Home 
Telephone Company of Birmingham, Ala., states that the 
patrons of the company will be furnished with new instru- 
ments within two months, and the exchange will be equipped 
with & Stromberg-Carison switchboard. He says this will 
insure a quicker service and will do away with the necessity 
of pushing the button whenever connection ís desired with 
the central office. 

The present switchboard has not proved entirely satisfac- 
tory, but the company promised the people the best service 
that could be had, and the work of putting in the new 
switchbord will begin at once. 


Parnassus, Pa., borough officials and the Pittsburg & 
Allegheny Telephone Compapy continue their merry war. 
How long it will last remains for the future to bring forth, 
As was told in a Pittsburg paper there is a disagreement be- 
tween the company-and borough officials over the stringing 
of wires. Street Commissioner Barnett, who was arrested 
on an alleged charge of cutting telephone wires, the infor- 
mation being made by a representative of the company 
caused a wild sensation when called for a hearing. Commis- 
sioner Barnett at the hearing admitted cutting the wires. 
but said he was carrying out instructions given by the bur- 
gess. He was held for court. This statement stirred the 
officials of the telephone company, who announce that pro- 
ceedings will be started in a few days against a number of 
borough officials, the charge being conspiracy. 


The Freeport. Ill., Telephone Exchange Company does 
not seem tofear an opposition line. It held a meeting and 
re-elected L. Z. Farwell, president; Fred Gund, vice presi- 
dent, and Roy K. Farwell, secretary and treasurer, It also 
increased the capital stock to $850,000 and will make needed 
improvements. The company has also reduced the rate for 
busipess ‘phones to $2 a month, and $1.50 a month for party 
line phones; $1.50 a month for residence phones and $1 a 
month for party line residence ‘phones. It is said that 
the Central Union Telephone Company, which controls all 
the Bell telephones in that State, with the exception of Cook 
and Stephenson Counties, has made the Farwells a good offer 
to buy the Freeport plant, but as yet they have not accepted. 


The Western Electric Company has not turned over the 
new switchboard to the Hartford, Conn., office of the South- 
ern New England Telephone Company, and local manager 
G. A. French said that there was no prospect of its being 
used Immediately. 


The Delaware Atlantic Telegraph & Telephone Company 
of Wilmington, Del., established a new rate on December 1 
on local calls. The rate was cut in half, and five cents is the 
fee in place of 10 cents, as has been the rule. 


G. E. Holden, of the Consolidated Telephone Company, 
has his headquarters in Carlton, Minn. The company has 
crews at work &t both ends of theline, which is now being 
built between Minneapolis and Duluth. 


A 21-year franchise was lately granted the Green Bay & 
Lake Michigan Telephone Company, owned by ex-Governor 
Scofield and A. L. Hutchinson. The lineisto extend from 
Escanaba, Mich., to Milwaukee, Wis. 


The Livingston Home Telephone Company has decided to 
build south as wellas west, and will havea line from Howell 
to Pinckney, Mich,, by the middle of December. 


The Nebraska Telephone Company's branch line from 
St. Paul to Loup City, Neb., by way of Farwell, Dannebrog 
and Ashton, was lately completed. l 


The Home Telephone Company of Trenton, N. J., was sold 
last week by Special Master in Chancery Rutherford B, 
Coleman to Barker Gummere, Jr., for $20,000, 


TELEPHONE INCORPORATIONS. 


The Louisville Home Telephone Company, Wilmington: 
Del.—to construct and operate a telephone system in Louise 
ville, Ky. Capital stock, $1,000,000. 

The Ives Telephone Company, Oneonta, N. Y.—to connect 
Oneonta with Cooperstown and Richfield Springs and Franke 
lin, Delhiand Stamford. Capital stock, $25,000. 


The Jasper County Mutual Telephone Company, Newton, 
Ill. Capital stock, $5,000, Incorporators: William Kilgore, 
R. 8. Hunt and J. L. Forrester. 


The Bosworth Telephone Company, Bosworth, Ma 


Capital stock, $4,000. Incorporators: W. J. Williams, W. 8, 
Windsor, G. L. Reavis and others. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 

Aberdeen, Md.—H. C. Osmond of Havre de Grace, 
Md., contemplates installing a $6,000 electric light 
plant at this place. 

Ann Arbor, Mich.—It has practically been decided 
by the University authorities to increase the lighting 
plant by the addition of a large dynamo, one of 
greater capacity than of the two machines now in 
operation. 

Biloxi, Miss.—This city will vote December 23 on 
issuing $40,000 to construct waterworks and an electric 
light plant. Address the mayor for further informa- 
tion in relation to same. 

Bloomfield, Ky.—The people here are agitating the 
question of electric lights and waterworks. 

Branchville, N. J.—There is some talk of extending 
the electric lighting system from here to Augusta. 

Brockville, Ont.—The proposition to issue $50,000 in 
bonds for improving the municipal gas and electric 
plant will be decided by vote in June. 

Cheraw, B. C.—The Cheraw Door & Sash Company 
will probably install an electric light plant. 

Citronelle, Fla.—An electric light plant is to be 
erected here. Address the mayor. 

Concord, N. C.—D. E. Sinith, engineer, is preparing 
plans for waterworks and an electric light plant. 

Delphos, O.—A new electric light company has been 
granted a franchise here. 

Eddyville, Ia.— The city council is again agitating 
the question of electric lights. 

Goldsboro, N. C.—The city has decided to buy the 
Goldsboro Electric Company’s lighting plant at 
$25,000. Address the mayor for further information 
in relation to same. 

Hennessey, Okla.—An electric light plant is to be 
established here. J. A. Liddle, mayor. 

Holley, N. Y.—The citizens of this village will soon 
discuss the question of issuing $15,000 in bonds for 
electric light purposes. 

Kimball, 8. D.—The business men of this place are 
agitating the question of the establishment of an 
electric light plant. 

Lake Linden, Mich.—The project of establishing a 
municipal electric lighting plant is being agitated 
here. 

Lathrop, Mo.—The city council is considering the 
proposition of putting in city electric lights. 

Lawrenceville, Va.—An electric light plant will be 
erected here. Address the mayor. 

Leesburg, Va.—At a special meeting of the Leesburg 
council a franchise was granted to Beverly Chichester 
for the erection of poles on the streets of this city by a 
new electric light company, which will shortly erecta 
new plant here. This franckise was granted because 
of the unsatisfactory service of the plant now in op- 
eration. . 

Marshal Mo.—The citizens of this place will vote 
December 10 to issue $70,000 in bonds to built water- 
works and an electric light plant. 

Mobile, Ala.—The electric lighting company of this 
city has authorized the proposed increase of capital 
stock to $300,000. 

New York City.—The municipal council of Guines, 
45 miles southwest of Havana, has voted to award the 
contract for supplying water and electric light for the 
townto Hugh J. Reilly of this city. 

Onawa, Ia.—A special election is to be held to issue 
$0,000 in bonds for electric lighting. 

Oshkosh, Wis.—Judge Seaman has directed Reveiver 
A. R. E. Thompson of the Oshkosh Electric Light & 
Power Company to issue $60,000 receiver's certificates 
to remodel the plant and place 350 new ars lamps 
throughout the city. 

Philippi, W, Va.—The street railway company of 
which John A. Howard of Wheeling is president, will 
double the capacity of its electric light plant at a cost 
of $50,000. 

Rockwood, Tenn.—The proposition to issue bonds of 
this city in the sum of $6,000 for the purpose of finish- 
ing, installing and equipping its electric light plant 
was lately carried. 

Stanton, Neb.—The Stanton Electric Light Company 


has lately been incorporated with & capital stock of 
$10,000. F. A. Raabe is president, F. L. Sanders vice- 
president and A. W. Forbessecretary. 

Tuscumbia, Ala.—J. M. Hughes has been granted a 
franchise for the construction of a street railway, 
watervrorks and electric light plant. 

Villisca, Ia. —H. N. Lowry of Hitchcock, Tex., has 
bought the electric plant and will overhaul the entire 
system. 

Walnut Ridge, Ark.—The city council has passed an 
ordinance for instaling municipal waterworks and 
electric light plant. Address the mayor. 

Waldwick, Wis.— An electric light line is being con- 
structed to this placc, and farmers are talking of 
having it tapped to light their houses and barns. 

West Palm Beach, Fla.—The establishment of an 
electric light plant is talked of. President Potter of 
the council is interested. 

Yazoo City, Miss.— The Yazoo Improvement Company 
will increase its capital stock from $100,000 to $150,000, 
and issue bonds for $75,000 for the purpose of making 
improvements to its electric light plant and water- 
works. 


Street Railways. 


Canisteo, N. Y.—Ex-sheriff L. D. Whiting, a resi- 
dent of Jasper, is now interested in the project of 
building an electric railway between here and Wood- 
hull. 

Canon City, Col.—At a recent meeting of the city 
council a bill for an ordinance was introduced granting 
tothe Florence Electric Street Railway Company a 
franchise to build and maintain street car lines in this 
city. 

Cedartown, Ga.—The city council has granted a 
franchise to C. J. James and others to build an elec- 
tric railroad on several streets. 

Creston, Ia.—A plan is on foot to construct an elec- 
tric trolley line connecting this city with Des Moines 
by way of Winterset. 

Evansville, Ind.—The Evansville & Princeton Trac- 
tion Company was lately granted a franchise to enter 
the city and traverse certain streets. 

Gulfport, Miss.—P. A. Dolan has become interested 
in a plan to build an electric railway in this town and 
has asked permission for same. 

Macomb, Ill.—An electric railway from here to 
Beardstown, via Industry, Littleton and Rushville is 
said to be assured in the near future. Hon. William 
Compton is the chief promoter. 

Madison, Wis.—The Luzon Transportation & Im- 
provement Company, whose purpose is to build an 
electric line in the island of Luzon, is being promoted 
in this city. The company will be capitalized at $000,- 
000, with the option of increasing it to $5,000,000. 

Milwaukee, Wis.—The Northwestern Electric Rail- 
way Company, capitalized at $25,000 by C. A. C. Mc- 
Gee. H. F. Cochems, W. J. Scanlan and others, has 
been incorporated here. 

Moundsville, W. Va.— The council at a recent meet- 
ing passed an amended right of way for the new citi- 
zens' trolley line. 

Ossining, N. Y.—The Ossining Electric Railroad 
will extend its Spring street line down to and around 
Sparta, thence to the prison, and from there to the 
railroad station. 

Paterson, N. J.—The Hudson River Trolley & Ferry 
Company is seeking toenter this city with a trolley 
road from New York. The road is already laid from 
Fort Lee to Hackensack. The company is going to lay 
its road mostly through private grounds, so as to facili- 
tate the speed of the cars and make it the shortest 
route from New York to this city. 

Sioux Falls, S. D.—The contract for the construction 
of the proposed electric railroad between this city and 
Madison has been awarded to George F. Buck and 
Capt. E. Hill, Eastern men. 

Thurmond, W. Va.—It is stated that the electric 
railroad proposed between here and McDonald will 
extend along what is known as Loup Creek Valley. 
T. G. McKell is the promoter. 


Manufacturing. 


Bristol, Conn.—A new trolley wheel, invented by 
H. N. Gale, is to be manufactured here by the Liberty 
Bell Company. 

Davenport, Ia.—It is altogether probable that 
within a short time the Tri-City Railway Company 
will add to the manufacturing interests of the tri- 
cities by establishing in them a shop for the manufac- 
ture of its own cars. 

Newaygo, Mich.—The Hatch Electric Smelting Com- 
pany, a concern which manufactures an electric fur- 
nace, is planning to move to the city and take advan- 
tage of the water power afforded here. The company 
now has a plant at Green Bay, Wis. 

Somerville, Mass.—The factory and storehouse of 
the New England Electric Manufacturing Company on 
Gorham street, with a good deal of valuable machinery 
and a large manufactured stock, ready to be delivered 
for the holiday trade, was recently destroyed by fire. 
The loss is $20,000. 

Wilmington, Del.—The Standard Light Company of 
this city has been formed to manufacture and deal in 
incandescent lights and electrical fittings, with & cap- 
ital of $500,000. 


Company Matters. 


Clinton, N. Y.— The annual meeting of the Clinton 
Electric Company was held last month. Those present 
were John N. Williamson, president and general man- 
ager, Ozone Park, L. I.; Thomas W. Cantwell, vice- 
president, Albany; Thomas F. McBride, secretary and 
superintendent; James L. Dempsey, treasurer. These 
officers were all re-elected. The affairs of the company 
are in a prosperous condition, and the business is 
steadily increasing. - 

Jersey City, N. J.—The annual meeting of the stock 
holders of the Cahill Electric Typewriter Company 
was held recently in this city, and the following board 
of directors was unanimously elected: Ellis Spear, 
Thaddeus Cahill, James B. Lambie, Theodore J. Mayer, 
Ralph L. Galt, Thomas W. Smith, John T. Schaaff, 
Edwin L. Cockrell, Charles H. Schaatf and Nicholas 
H. Shea, of Washington, and George W. Litterest of 
Jersey City. 


Power and Transmission. 


Asheville, N. C.— Ladshaw & Ladshaw, hydraulic 
engineers, have completed plans and specifications for 
the W. F. Weaver Power Company for the construc- 
tion of an electric power plant on the French Broad 
River at Garman's Bridge, 6 miles from here. The plan 
calls for a plant to cost $200,000, and for the installa- 
tion of two 750 kw. three-phase generators of 1,000 
horse power each. The power derived will be used for 
the operation of a cotton mill and electric railroad. 

Fort Benton, Mont.—The power plant of the Light 
& Power Company will be enlarged by the addition of 
more machinery. 

Salt Lake City, Utah. —The Consolidated Railway & 
Power Company of this city will build a new electric 
plant on the Jordan River at a cost of $250,000. It 
will develop 3,000 hp. 

San Francisco, Cal.—Two big projects having in 
view the transmission of electric power from the 
Sierras to this city are under way. A. B. Thompson, 
with Charles Lane, the millionaire miner, are back 
of one venture that contemplates & 35 mile water 
ditch from the headquarters of the middle fork of the 
Stanislaus Hiver, to bring water to Murphy's and 
other places. 


A.utomobiles. 


Woodbury, Conn. — The Woodbury Mobile Transit 
Corporation has filed a certificate of incorporation in 
the oflice of the Secretary of State. Its objects are to 
convey persous and property for hire in stages or 
other vehicles propelled by electricity, steam, gasoline 
or other motive power. The incorporators are Artbur 
D. Warner, Horace D. Curtis, Edward S. Boyd, Floyd 
Hitchcock and W. C. Dinsley, all residents of Wood- 
bury. 
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STREET RAILWAY STOCKS. 


NAME. Par 


NEW YORK CITY. 
Bleeker Street and Fulton Ferry................ 100 


Broadway and Seventh Avenue................ 100 
Central Crosstown............ cece cee eee 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street.. Se. 100 
Dry Dock, East Broadway and Battery.. €— 100 
Eighth Avenue EEE TONS PEEN REPRE ANN ,. 100 
Metropolitan Street Railway.................. 100 
Ninth renne 100 
Second Avenuaſmſmſii reece eee eeees 100 
Sixth A venue. csser . eee sass 100 
Third enne‚e‚e‚e‚e REESE 100 
Twenty-Third Streeeãev w econ eee 100 
OTHER CITIES. 
Albany United Traction. 100 
Brooklyn City Railway uã eee ͥ 100 
Brooklyn Rapid Transit................... see 100 
ad red United Railways, com.............. 50 
do. do. Dréf.... 22s 50 
Buffalo Ball Way coc goes vienes sene heute sarees 100 
Cleveland City "Railway ———— 8 100 
Cleveland Electric Railway..... F 100 
Columbus (O.) Street Rallway.................. 100 
Jersey City, Hoboken and Paterson 100 
New Orleans City Railway, com............... 100 
do. do. do. do. pern 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, new............... 100 
do. do. do. Dee... 8 100 
St. Louis United Railways, coꝶuuw̃m . 100 
do. do. pref. scores 100 
United Electric of New Jersey............ 100 
PHILADELPHIA. 
American Railways... : 50 
%% ̃ ²˙· A..; x e bd 50 
Columbus Railway v 100 
Columbus Railway, pref.................. seee 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paid........................ 50 
Consolidated Traction of Pittsburg.......... 50 
do do e a i v evo Ee 50 
Dayton Traction 100 
Fairmount Park and IHaddington............. 50 
Fairmount Park Transportation............ S. 50 
Frankford & Southwark...................... 50 
GermantoWD esos eR ³ð 50 
Green & Coates, $15 paid...................... 50 
Heston vine de da & Fairmount............. 50 
Indianapolis ! Street Rallway.............. 100 
Lehigh Avenue, $30 paid................... l 50 
Nee ⁵ðVk ĩ K 100 
Philadelphia City; $23.15 paid sss eres 50 
Philadelphia & Gray's Ferry, $25 paid......... 50 
Philadelphia Traction .................. eee 50 
Railways Company Gener alaldlꝶ˖i III.. 5 
Reading Traction. 50 
Ridge A venue, $28 palſcqßꝶ j. 50 
ROCHeSUGT nobel ete Rd ho pap e CE 100 
Scranton and Carbondale...................e-- 100 
Second. & Third.. c usu ov ERR eu 50 
Scranton Rallvaũ˖ẽ cee 50 
Thirteenth & Fifteent . . 50 
Trenton Street Railway.. 50 
Union $30 5-6 paid................ onm eee eee 50 
Union Traction, $17.50 paid................ 50 
United Power and Transportation, $29 paid . 25 
United woa of 1 VVV 50 
do F/(( ³AA ee ge 
United Traction of Bid FFF 50 
West Philadelphilliͤů . e eee 50 
Wilmington and West Chester Traction...... 50 
BOSTON. 
Boston Elevated, full paidodod d — . 100 
West End Street, com............. UE 50 
do. do. do. pref.............. . 50 
CHICAGO. 
City RallWay. cere ro ERA E DES sexe 100 
Lake Street Ele vatedũ uu. 100 
North Chlieag ek & — . 100 
Union Traction, cou... 100 
do. do. Drel oo Lees Ense Ea PU . 100 


ELECTRICITY. 


LATEST QUOTATIONS OF "ULEGTRIGAL SECURITIES 


Closing EP'rices—Monday, December 2, 1901. 


Last Sale. 
Bid. ABEE 
35 
247 oe 
255 260 
208 220 
175 185 
120 125 
400 410 
1641 1644 
196 205 
212 2]5 
115 215 
120 1203 
408 415 
102 103 
2411 2421 
62t 624 
15% 151 
91 92 
99 101 
102 1024 
83 85 
31 38 
194 20% 
29 27 
102 106 
231 25 
109 110 
33 36 
85 86 
25% 26 
191 801 
16 18 
401 41 
3594 360 
46 48 
100 103 
61 61i 
155 1554 
23 234 
641 641 
156 1561 
11 711 
22 221 
466 4664 
1471 148 
151 1512 
48 484 
124 13 
47 477 
42 424 
205 2051 
101 1014 
972 974 
2% 2t 
32% 321 
3061 310 
25 2514 
201 21 
3051 306 
24 243 
310 3101 
240 245 
32 33 
40 401 
14 144 
50 504 
252 2524 
49 469 
1654 166 
94 941 
1134 114 
185 189 
114 118 
190 200 
10% ll 
51 511 


STREET RAILWAY STOCKS. 


NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company.................... 50 73 74 
Consolidated Traction Company, com.......... 50 23 23% 
do. do. do. pref.. 50 64 641 
Federal Street and Pleasant Valléy Railroad.. 25 $3 57 
Pittsburg and Birmingham Traction Co....... 50 47% 49 
United Traction Company, pref............... 50 47 48 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. Par Last Sale. 
NEW YORK CITY. eo Bid. Asked. 
Electric Boat, com.................. eee ene 19 214 
do dO- /f ͤ K 100 45 50 
Electric Lead Red uctiow[[n 100 li 21 
Edison Ore Milling Coo 10 8 11 
Electric Vehicle, cou 100 21 31 
0 do DI6[ win ⁵⅛;”¹AĩͤͤĩᷣĩÄKA A nes 100 4 5 
en She Ai ETC FERE 100 18 1 
nera Lungo PIN 1 
ON. 00 2754 2754 
Boston Electric Ligbt......................... 100 oM 
Edison Electric Illuminating.................... 100 241 245 
General Electric.. se... 100 275ł 2754 
Massachusetts Electric Companies, com 100 354 362 
IBL ors 100 94 
1 cus Electric & Mfg., 195 „ 50 73 731 
do do do pref 50 77 78 
CHICAGO. 
Chicago Edison 100 161 161i 
National Carbon, cou ꝑ enn 100 19 191 
do do. pr. 100 82 83 
PHILADELPHIA. 
Electric Company of America................. 50 68 64 
Electric Storage Battery, com................. 100 644 65 
do do do  pref................. 100 644 66 
General Electric Automobile.................. 50 i 
National Electriccõooꝶ ,,, 10 11 114 
e Mering venice, COM voces ep rus 50 1 11 
pre f.. 50 1 
Philadelphia Electric trust ctfs. r^ paid. Vosa: 25 4} re 
Nep 
egheny (Pa.) g ting Company........... 100 165 
Buffalo General Electric Company f TEDA T IA 100 98 100 
Hartford (Conn.) Electric Light............... 100 195 196 
Narragansett Electric Company, Providence. . 50 92 93 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1411 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value Bid. Asked. 
American Telephone & Telegraph Company.. 100 1608 161 
Erie Teleg raph & Telephone Company........ 100 20% 21 
New England Telephone Company............ 133+ 134 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 106 109 
Commercial Cable Company................... 100 175 184 
Franklin Telegraph Company................. 100 47 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 120 123 
Mexican Telephone Company................ 100 2 24 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegraph................ 25 78 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.. 25 100 100 
Commercial Union Telegraph Company...... 25 115 " 
Western Union Telegraph Company : 91i 911 
MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 113 115 
Cumberland Telephone & Telegraph Co...... 50 1334 133 
Chesapeake & Potomac Telephone Company.. 100 72 753 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company... 78 84 
Hudson River Telephone Company............ 100 100 105 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I ) Telephone Company........ 50 971 98 
Southern New England Telephone Company.. 100 : 
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ELECTRICAL SECURITIES. 


Olosing Prices, Monday, Dec. 2 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 


Value. Bid Asked. 
li 2 


Electro-Pneumatic Transit... ....... ..... . 10 
Eddy Electric 5 Company... ver 25 


Storey General Electric.. J 
Consolidated Car Heating. wu e 100 
Standard Underground Cable......... —— 100 
Pratt and Whitney, pref....................... 100 
STREET RAILWAY BONDS. 
ALBANY. Last Sale. 
Albany Railway Company, cons. mtg. 58....... 1174 
do. do. do. gen. mtg. 58. 1161 
Watervliet Turnpike & RR., Ist mtg. 68...... 125 
do. do. do. 2d. mtg. 68...... 124 
Troy City Railway Company, Ist 58.............. 1164 
BROOKLYN 
Bkn. Heights, Ist mtg............ E T 1084 
B., Q. C. & Sub., Ist mtg.................. eene 117 
do. Ist con mtg........ n .... 101 
Jamaica & Bkn 1st mtg...... — ewe ... 105 
Sea Beach lst mtg.......... „ AA 86 
Bkn. Un. El. 1st tg q 101 
Nassau Electric, cn tg cc cece cece 98 
do. Ist mtg...... — et e 114 
Atlantic Avenue 1st mtg. 2 S... 108 
do. do. gen mtg. e 215 
NEW YORK 
Bleecker St & Fult’n Fer’y RR, lst mtg 78..... [984 
Cent P'k, N. & E R. RR, lst cons mtg 48..... . 107 
Central Crosstown RR, Ist mtg 68............. 125 
Coney Island & Brooklyn RR, Ist mtg 5s...... 101 
D Dock, E Bd'y & Bat’y R gen mtg 58......... 117 
do. do. do. RR scrip 5 percent, 102 
Eighth Av RR Co, cert indebt 6 per cent.... . 208 
42d St, Man & aia ee Av lst mtg 666. 1164 
do. 2d mtg inc 6s... 89 
Lex Ave & Pav Ferr RR, 1st mtg g es EE 124 
Metropolitan St Ry g mtg cl tr g 5s.. 120] 
Second Ave Ry gen cons mtg 58...... 0 
do. / ð;w w. 8 1084 
Steinway Ry (L. I.) Ist mtg g 6 116 
South Ferry RR Co 1st mtg 58. 8 s. 1104 
Third Ave RR Ist mtg g 563z3 333 T" 
Twenty-third Street Ry lst mtg 6. jar MNR 
do. deb 58......... — 106 
Union (Huckleberry) Ry 1st mtg 5s............ 113 
BROOKLYN. 
Kings Co Elec L & P...... PPP 200 
do. c A 110 
do. do. pur mtg.............. .. 126 
Edison consol mtg................ V 992 
PHILADELPHIA. 
Baltimore Traction 18t 58 coup 1929...... N 
do do col gold 58 1900............. 100 
Buffalo Railway con 5s reg coup 19314141. 118 


Citizens of Ind 1st con gold 5s reg coup 1933.. 110 
Columbus St Railway 1st con gold 5scoup 1932. 100 


Continental Passenger lst 6s coup 1909........ d 
Consolidated Traction of N. J. 1st gold 581933. 1091 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1004 
Dayton (O.) Traction 1st gold 58 reg 1916...... 95 
Duquesne Traction Ist 5s reg coup 1930........ 117 


Electric-People’s 48 trust ctfs reg 1945.......... 968 


Fairmount Park Transp 18t gold 58 reg c 1912 .. 


do do 2d gold 5s reg coup 1912 
Germantown Passenger Ist 5s reg 1904... 
Hestonville 2d 68 coup 190ę· 2 esee. 102 

do do con gold 58 reg coup 1924.. 120 


Holmesburg, Tacony & Frank, Ist g 58 rc 1925, 100 
Indianapolis St Railway gold 4sreg coup 1933.. 83 


New York & Queens County 58 1946.......... ee 
People’s Pass stock trust certificates reg 1943.. 105% 
Philadelphia Traction col tr 4s coup 1917...... 106 
Rapid Railway Ist g 5s reg coup 1915.......... 105 
Reading Traction Ist 6s reg coup 1933.......... 128 
Reading & Womelsdorf 1st 5s coup 1925........ VET 
Rochester Railway con 5s reg coup 1930........ 110 
Scranton & Carbondale 1st 68 reg coup 1923.... 100 
Scranton Railway 1st con 5s reg coup 1932.... 105 
Scranton Traction 1st 6s reg coup 1930.......... 117 
United Railways (Balto.) tr ctfs. 48reg 1940.... 96 
United Trac (Pitts.) gen mort 5s reg coup 1907, 115 
United Traction (Reading) 58 coup 1926. 103 
West Philadelphia mort s reg 1900..... "D 111 


West Philadelphia 2d mort 58 coup 1926.......... 118 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 1634 (21654c. ; Lake, 1605((g17c. ; 
casting, 1614 G 1654c. 

The ‘‘Journal of Commerce" estimates the December industrial dividends at 
over $17,900,000, and at $238,830,633 for this year. 

Dividends and interest disbursements at Boston during December will foot up 
a total of $5,512,525, against $6,150,473 in December, 1900. 

The Union Traction Company of Philadelphia will claim exemption from taxa- 
tion of real estate used for power houses under a State statute. 

The Massachusetts Electric Companies has declared & semi-annual dividend 
of $2 per share, payable January 1 to stock of record December 10. 

No immed'ate distribution of surplus to General Electric stockholders is 
probable. Consideration of the plan, it is said, has been postponed to June. 


The Chicago City Railway Company has declared the regular quarterly divi- 
dend of 21( per cent., payable December 31. Books close December 14 and reopen 
December 21. 

There is some talk of a probable consolidation of the Marconi wireless tele- 
graph interest in the United States with the American Wireless Telephone and 
Telegraph Company. 


It is said that the gross earnings of the Boston Elevated for the past 
month will show an increase of about $100,000 over the corresponding month 
a year ago, about 75 per cent. of which will be net. 


All of the railway reports which were subu.itted Saturday were favorable ex- 
cept Brooklyn Rapid Transit, which showed a decrease in net for October of $56,- 
702 and a decrease from July 1 to October 31 in net of $147,199. 


A new point of interest in the Philadelphia market on Saturday was a spirited 
advance of 4 points in Electric Storage Battery, the stock rising 3!4 points with- 
outan intervening transaction. There was a rumor of a deal with the General 
Electric. 


The Metropolitan Street Railway Company of New York elected the follow- 
ing directors on Monday: H.H. Vreeland, P. A. B. Widener, W. L. Elkins, 
Thomas Dolan, D. B. Hasbrouck, Charles E. Warren, H. A. Robinson, Oren Root, 
Jr., and D. C. Moorehead. 


The plan for the reorganization of the Erie Telegraph and Telephone Company, 
now under consideration, contemplates a $25 assessment on the stock, the pay- 
ment of the $9,000,000 loan to the Old Colony Trust Company of Boston and the 
raising of about $12,000,000 for working capital purposes. 

The Philadelphia Electric Company through the Brush Electric Light Com- 
pany, its principal operating company, will secure the contract for the electric 
lighting in Philadelphia next year, amounting to about $1,000,000. As the Phila- 
delphia Electric Company controls all the electric lighting companies in that city 
it was the only bidder. 


Opposition from the authorities of Princeton University is being encountered 
by the Johnson trolley syndicate, whicb isendeavoring to extend its lines between 
Trenton and Princeton up Witherspoon street to Nassau street, in Princeton. A 
petition antagonistic to the road, signed by former President Grover Cleveland and 
other prominent men, has been circulated. 

The Worcester Traction Company, which was organized to control the street 
railway system at Worcester, Mass., was dissolved at a meeting of the stockhold- 
ers at Newark, N. J., Friday. The capital of the company was $460,000, and was 
reduced a few months ago to $60,000. The original stock was purchased by a com- 
bination of Eastern trolley lines and the balance was wiped out by the dissolution. 

Brooklyn Rapid Transit declined Monday on the publication of an interview 
with H. H. Porter, tbe chairman of the board of directors, in which many im- 
aginary unfavorable features were brought forward prominently. The state- 
ments in particular were to the effect that operations were still in a tangle, and 
that improvement requirements precluded consideration of dividends for a long 


` period. 


The Copper Range Consolidated Company was incorporated at Trenton, N. J., 
December 2, with a capital stock of $28,500,000. The company is formed to mine 
and smelt and deal in copper and other ores. The incorporators are John Gor- 
don, Herbert I. Foster, D. A. Childs, Paul T. Draper, Michael L. Sahey, all of 
Boston; Augustus S. Meeker, Louis B. Daily, K. K. McLaren, C. W. Perkins, all 
of Jersey City. 

The United Hailways and Electric Company of Baltimore declared the usual 
semi-annual dividend of 2 per cent. on its preferred stock. The company also 
voted to pay the December interest upon the income bonds. It is stated that the 
earnings of the company for the six months ending November 30 would show & 
net revenue of $120,000 after deducting operating expenses, fixed charges, divi- 
dend on preferred stock and interest on income bonds. 

Amalgamated Copper closed on Monday at 13!4 on dealings in (135,000 shares. 
This comparative strength from Saturday's close was due in part to the better 
feeling in the copper markets abroad, which encouraged some buying here for the 
long account, and in part to short covering. There was no news of the stock, 
but from Boston came the announcement that the Boston and Montana Company, 
recently absorbed by the Amalgamated, had cut itsdividend, declaring a quarterly 
dividend of $5 per share. This is a reduction of $5 from the previous quarterly 
distribution. No new light was thrown on the raw copper market or tbe actual 
selling price of the metal. In some quarters it is asserted that the present price 
can and will be maintained; in others it is declared that secret sales have lately 
been made 2 and 3 cents a pound under the quoted price. 
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EDITORIAL NOTES. 


In a recent issue of 

The Trolley Bow the London Electri- 

vs. the cal Eagineer" there 

Fishing Rod Trolley. appears an  erticle 

from the pen of the 
well-known writer, Mr. E. Kilburn Scott, 
which sets forth the advantages of the bow 
trolley as used exclusively in Germany for 
trolley cars over the so-called fishing-rod 
trolley as employed in this country. 

Referring to the advantages of the bow 
trolley, the writer states that one of its best 
featuresis that it is impossible for it to jump 
the trolley wire. He furtheradds that the 
number of accidents and stoppages of tratfic 
that caa be traced to the fishiog.rod pattern 
of trolley jumping the wires arelegion. Mr. 
Scott says: ‘‘Itis quite the commonest acci- 
dent tbat occurs on a tramway system, and it 
is just the one accident that in the very 
nature of things cannot occur when a bow 
trolley isemployed. With a trolley pole there 
have been cases of injury to passengers 
through tbe wheel and its bracket becoming 
detached, either by working loose in tbe ordi- 
nary way, or receiving a blow against a space 
wire, or bracket arm, due to the pole jumping 
the wire. Now with a bow trolley there is 
nothing to get loose—that is to say, there are 
none of the pins, bolts, etc., which go to make 
up a trolley head. Many of the accidents 
which might occur from time to time on ac- 
count of trolley wire breaking are traceable to 
the wrenching and hammering which the 
overhead fittings receive from the trolley 
wheel." 

Another advantage of the. bow, Mr. Scott 
states, Is that the wearing surface with the 
trolley wire is very considerable and is always 
changing, so there are practically no reversals 
to be made. With regard to noise, the writer's 
opinion is that the bow gives much less noise— 
at any rate, the hissing noise of the bow is 
always the same—whereas, as the wheel gets 
worn it becomes more and more noisy. 

Commenting on some experiments made in 
Germany recently the article 8ays: 

. “ Regarding the picking up of current, itis 
a matter of interest to know that the result of 


the experiments in Germany on high-speed. 


traction has shown that the bow is far and 
away the best method of collecting current. 


NO. 23. 


It will collect larger amounts of current and 
admit of much higher speeds than a wheel 
contact, and the spring of the bow itself ap- 
pears to present important advantages over 
the more rigid wheel construction. Another 
point of interest is that it is quite easy to have 
two bows on one car, and so break the trolley 
wire connections at crossings or complicated 
places, in much the same way as an electric 
rallway train is worked. To put two trolley 
poles on one car would be risky and expensive 
tosay theleast. Insome towns the authori- 
ties will not allow trolley wires along some of 
the main streets, and accumulators are em- 
ployed, as at Hanover. In such cases it is 
common practice to have two bows, one to 
collect current for the motors and the other 
for the cells.“ 

Although some of the points mentioned by 
Mr. Scott are excellent, and clearly show the 
advantages of the bow, still it has not the 
neat and compact appearance of the trolley 
pole and wheel a8 made use of on this side of 
the Atlantic. Furthermore, we are inclined 
to believe that tbe accidents due to the use of 
the wheel, which the author refers to so fre- 
quently, are slightly exaggerated. No doubt 
the flshing- rod has occasionally caused the 
breaking of span wires, still one may travel 
in this country for weeks on a well-equipped 
interurban trolley system without witnessing 
any mishaps such as are referred toby our 
English contemporary. 


&R 3 & 
The Secretary of the Navy 


Electrical has transmitted to Congress 
Equipment a description of the two new 
of the battleships and two armored 
New Ships cruisers recently authorized 


for the Navy. by Congress. Included in 
the general description is a 
description of the electrical features of the 
vessels. On the battieships the electric gen- 
erating plant will consist of a suitable number 
of units, not less than eight nor more than 
twelve, having a combined total output of 800 
kw., each unit to consist of an engine and 
dynamo on a common bedplate. The means of 
Interior communication include all the usual 
appliances, such as engine.room telegraphs, 
telephones, electric bells, etc. Each vessel 
will be lighted throughout by electric power, 
will have the usual electric sígnaling appa- 
ratusand will carry six searchlights. All turret 
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guns will be supplied with electric-power 
vertical hoists. 

In the two armored cruisers the electric gen- 
erating plant will consist of 8 units, each com- 
posed of an engine and dynamo ona common 
bedplate. Four units will havea capacity of 
100 kw. each, and fourof 50 kw., making the 
total output 600 kw. The following auxiliaries 
will be operated by electric power, viz: Tur- 
ret-turning gear, all ammunition hoists, 
rammers and elevating gear for 10-inch guns, 
all blowers for bull ventilation, boat cranes, 
deck winches, laundry machinery and tools in 
workshop. The miscellaneous electric fittings 
on the crusiers will be practically the same as 
those on the battleships. 

xK * ox 

A member of the House 
of Representatives in 
Washington is said to 
have recently called at 
the Treasury Department 
to discuss with the 
Secretary the customs provisions governing 
the admission of cable material into this 
country. It was represented thata deter- 
mination had been reached to begin in the 
near future to lay acable between San Fran- 
cisco and Honolulu. Realizing that American 
cable makers cannot compete with European 
cable manufacturers the gentleman in ques- 
tion wished the department to advise himif it 
were not possible to assess all foreign material 
to be used in the construction of the cable for 
the entire distance of nearly three thousand 
miles under the tariff act. According to 
established precedents a cable, though material 
for the entire line may be temporarily landed, 
is not dutiable when planted beyond the three 
league limit. Therefore, in laying a cable be- 
tween San Francisco and Honolulu, a tax 
could only be levied on that portion of the 
material used within three leagues of the Pa- 
cific Coast and the same distance off the 
Hawaiian shore. 

This appeal, according to the correspondent 
of a daily paper, has excited an interesting 
controversy which will in all likelihood ulti- 
mately be disposed of by a decision of one of 
the legal officers of tue Treasury Department. 
The Representative, it is asserted, resolutely 
affirmed that if the executive authorities 
eventually discovered no way to impose duty 
upon all imported cable material used in the 
entire route, he would bring the matter be- 
fore Congress. Officials say he strongly inti- 
mated that he would introduce a bill in the 
House providing for the assessment of cable 
material. He contends that as the cable line 
will be a connecting link between two points of 
United States territory. all material used in 
the line should be assessed. Customs officials 
maintain that this Government has no right to 
exact tariff on goods used for submarine pur- 
poses beyond the limits of the United States. 
It is set forth that though copper, gutta 
percha, insulating stuffs and other material, 
which are taxed at approximately 45 per cent. 
ad valorem, might be landed in this country, 
the articles would not be considered imports, 
because the big cable ship would start out 
presently to pay the cable off its stern. Then 
the mere fact of its having been on an Ameri- 
can dock for a temporary period would not 
place it on the tariff list. 

Although we strongly advocate protecting 
and fostering American industries, still in 
this case it would seem as though an unneces- 
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sary stumbling block was being put in the way 
of an enterprise which if speedily completed 
would be many times more valuable to the na- 
tion as a whole than the few thousands of 
dollars which might be assessed as duty. We 
are badly in need of a Pacific cable and if the 
necessary material cannot with advantage be 
procured on this side of the Atlantic, let it be 
purchased in England or anywhere else, so 
long as it is purchased and the cable laid. This 
raising of needless questions and causing un- 
necessary delay to important enterprises is an 
unfortunate trait of many of our worthy Rep- 
resentatives. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


THE annual meeting of the American So- 
ciety of Mechanical Engineers, held in this 
city last week, was well attended and a large 
number of papers were read and discussed. 
The final report of the Society’s Committee 
on Standardization of Engines and Dynamos 
is published in this issue of ELECTRICITY. 

— - da —— 

ACCORDING to a Pittsburg dispatch it has 
been decided to put an incandescent electric 
lighting system on all the passenger equip- 
ment service of the Pennsylvania lines west of 


Pittsburg. 
— eee 


SHANGHAI, CHINA, is to bave an electric 
traction system. It's Municipal Council has 
advertised for tenders for the construction 
and operation of tramways. The Council re- 
serves theright to take over the system after 
a certain period, to be determined in the near 
future. Hans Ziegler, said to represent the 
interests of large British electrical concerns, 
has been making propositions for several 
months past with a view to his being granted 
a franchise, but his suggestions bave been re- 
jected. The tramways will be about ten miles 
long. 


— 0 — 

AT a meeting of the British Ornithologists’ 
Club, held recently, there was exhibited the 
top of a telegraph pole which bad been sent 
from the Government contractors at Cardiff. 
It was pierced by a hole about 3 inches in di- 
ameter. The damage to the poles in that 
neighborhood was considerable, says the 
“Electrician,” London, and was done by wood- 
peckers. Mention was made that some years 
ago there were complaints of the damage done 
by woodpeckers to the telegraph poles in Ger- 
may. Articles on the subject appeared in the 
ornithological journals, and eventually the 
plan of impregnating the wood with chemicals 
was adopted and was efficacious. 

— 2 — ——. 

A PROJECT for the purpose of equipping 
Rio de Janeiro with a supply of electric power 
for industrial and other purposes is on the 
road to realization, plans having been pre- 
sented and approved by the municipality. The 
works are to be completed inside of eighteen 
months. The motive force is to be hydraulic 
and will be derived from waterfalls located 


about 44 miles from Rio. 
— —— 


THE Schwarzschild & Sulzberger Company, 
large meat packers at 45th street and First 
avenue, are shortly to reconstruct their plant 
in this city on the plan of their Chicago branch, 


whicb has just been completed. The plant 
will be absolutely fire.proof and operated by 


electricity. 
ea 


THE promoters of the scheme to develop the 
water power at Lac du Bonnett, Manitoba, 
are considering the project of building an 
electric railway from the city of Winnipeg to 
that place, at a cost of about 81, 000, O00. 


— € iie — 


MONROVIA, the capital of the nigger repub- 
lic of Liberia, on the west coast of Africa, 
has, we hear, enjoyed for the last five months 
a public service of telephone. The line and 
apparatus, which are very primitive, were put 
up by an enterprising colored gentleman from 
this country. Besides joining the different 
Government offices, there are six subscribers, 
a greater number being debarred from availing 
themselves of the telephone, it is said, by the 
high price of subscription, which is equivalent 
to $60 per annum. The line goes inland for 
about 20 miles. 

— a i — 

PROF. MORRISON of Victoria College, Stel- 
lenbosch, Cape Colony, addressing the local 
Philosophical Society recently, caused a sen- 
sation by advocating a scheme for utilizing 
the Orange River Falls to provide electric 
power for the Cape railways. Prof. Morrison 
urged the practicability of the scheme, but 
owing to the huge mileage of the transmis- 
sion lines the proposal has been received with 
some incredulity. 

— 2 — 


THE Wayne Works, one of the largest manu- 
facturing establishments of Richmond, Ind., 
is at present enlarging its plant and Will adopt 
electricity as a motive power. It is one of 
the first establishments in that State to do 
away with steam entirely. The electrical ma- 
chinery is now being put in place. 

— 8 —— 

AN inventor of the name of Ziehl, has re- 
cently published on the Continent, says the 
London ‘ Electrical Engineer," some particu- 
lars of a device of his by which the speed of a 
direct-current motor can be varied in wide 
limits, while the efficiency is only slightly 
changed. It seems that he has succeeded in 
accomplishing this by producing a specia} 
counter EMF. in the armature, and thereby 
diminishing the voltage of the current re- 
ceived. Thus, according to the value of the 
special counter EMF. in the armature, the 
speed of the direct current motor is varied 
without influencing the efficiency to any 
material degree. A special armature winding 
is required for producing this specia] counter 
EMF., and this consists of several parts, of 
which any may be made active or inactive in 
order to adjust the speed of the motor. It 
would seem tbat this device differs little from 
a double-wound armature with aseries- parallel 


control. 
—— 2-0 


SIGNOR MARCONI, the inventor of wireless 
telegraphy, arrived at St. John’s, N. F., De- 
cember 6. He was accompanied by two as- 
sistants, and brought two portable balloons, 
which will be employed in suspending the 
wires used in making the experiments. Signor 
Marconi will probably select the signal hill 
overlooking St. John’s which is topped with 
the Cabot Memorial Tower, and is 600 feet high, 
as a site for his station, instead of Cape Race, 
as previously reported. He expects to trans- 
mit messages 400 miles, reaching ships in mid- 
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ocean. He will spend three or four weeks in 
experimenting there, and then proceed to 
Nantucket, where he will continue his tests. 
The Colonial Government will afford every 
facility to Signor Marconi in his experiments. 


— 2 — 


News from Washington, D. C. states that 
the ancient practice of clapping the hands to 
summon a page has passed away from the 
House of Representatives. Electric annuncia- 
tors are now in use. There isone at the back 
of the Republican side and another behind the 
Democratic side. Whena member pushes a 
button a small red disk appears in the 
annunciator, bearing a number which shows 
where the page is wanted. 

— 2 — 


AN electric stamping machine is being 
installed in the postoffice at Corsicana, Tex. 

ELECTRICITY seems a more likely means of 
discharging raln- clouds than the use of ex- 
plosives in the upper atmosphere. The experi- 
ment is reported to have been made in Japan 
with success, Trials were made in the Fuku- 
shima prefecture. ‘Operations were com- 
menced at 11 P. M., but there was no sign of 
atmospheric change until 9 o'clock next morn- 
ing, whena cluster of clouds were observed 
over the hillon which the experiment was 
held. At length rain began to fall, followed 
by a second fall at 11 A. M., and afterward a 
third, fourth, and fifth—the last being about 
9:30 P. M.; and an area extending over many 
miles derived benefit from the rain wbich had 
not fallen on that part for some time." 

— 2 — 

The electrical plant at the St. Louis World's 
Fair will be twice as large as any ever seen at 
an exposition in this country, and larger than 
any ever provided at an exposition anywhere. 
A plant of at least 30,000 hp. is contemplated, 
and work upon it has begun. The most 
attractive use of the lights wil] probably be in 
connection with the cascades, It is expected 
to introduce an entirely novel effect, and one 
which at the same time will be in conformity 
to tbe other features of the Exposition. Back 
of the cascades powerful electric lights will be 
introduced, which will illuminate the broad 
Sheets of water and make them visible at 
night from fully half the points on the 
grounds. The idea of throwlng powerful 
ligbts on cascades and fountains from the out- 
side has been carried into effect before with 
pleasing results, but the visibility of the 
mechanism destroyed the illusion. 

— —Ua — 

THE largest induction coll, which produces 
the longest spark for service in wireless teleg- 
raphy, is said to be the one which was recently 
made for flashing messages between the coast 
of Japan and Korea. It can produce, in fact, 
a miniature streak of lightning 45 inches in 
length, capable of killing any number of 
persons who might get in its way, and 
when in operation sends out tremendous 
thunder rolls. The entire apparatus weighs 
about 2,000 pounds. A large amount, or 1,320,- 
000 feet of copper wire, was used in its con- 
struction, and with a proper receiving 
apparatus wireless messages should be sent 
across a space of 500 miles. This immense coil 
requires about one horse-power of electrical 
energy for the perfect transmission of wire- 
less waves, which are picked up Ly the 
` "electric eye " of the receiver. 


NOTES ON PRACTICAL ELECTRICAL 
INSTRUMENT MAKING.* 


BY JOHN C. BAGOT. 


The working instrument makers, generally 
speaking, though they have the inclination, 
seldom have the necessary leisure at their 
command to enable them to go very deep into 
the theory which forms the basis of those in- 
struments they are from time to time called 
upon to construct. Consequently many of the 
little details, perhaps of the greatest im- 
portance as faras the successful working of 
the instrument is concerned,’’ appears to them 
at the time unnecessary. Thus very indiffer- 
ent attention is given them, because their 
utility is not seen, whilst if it is seen, the im- 
portance of it is not recognized, and in many 
cases the men feel as though working against 
their own convictions. The assertion is often 
made that they have no right to their con- 
victions, but the best results are not brought 
about by the workman who merely follows in- 
structions without any interest in the mat- 
ter whatever. But rather when he is So as- 
sisted as to become acquainted with the par- 
ticular effect that has to be produced, then 
he can to acertain extent apply his own in- 
genuity and ability to the best advantage in 
manufacturing the cause. It is to the removal 
of some of these difficulties that special atten- 
tion will be given in these notes, always as far 
as possible from a practical point of view, 
there being already a good supply of literature 
on amateur work in this direction. Neverthe- 
less, there are many points in such works that 
the practical instrument maker will find of 
great service, if for no other purpose than to 
see that the general utility of an instrument 
depends very much on the manner it is em- 
ployed. Andseeing the differing circumstances 
under which the same instrument may be em- 
ployed, he is at once led up to the principles 
on which they are based, by the study of which 
he may not derive any pecuniary advantage, 
yet will have greater pleasure in his avocation. 

The design and mechanism of all electrical 


instruments are based upon the known effects 


of the current on various bodies under differ- 
ent circumstances—that is, the magnetic, 
chemical, and heating effects. To consider 
the instruments, or these effects in the order 
of their importance, the magnetic effect would 
Claim first attention, and the first require- 
ment is a simple instrument to detect the 
presence of the current in a circuit—that is, a 
simple galvanometer. It will be advantage- 
ous to consider at some length the action of 
the current in this case, for although simple, 
nevertheless the great majority of instru- 
ments depend upon some modification of the 
same laws. This magnetic effect may be illus- 
trated by the experiment of Oersted by hold- 
ing a wire carrying a current over a magnetic 
needle in the direction of its length, the 
needle being free to move in the azimuth, and 
capable of coming to rest in the magnetic 
meridian when not otherwise influenced. Now 
on holding the wire over this needle the lat- 
ter will be forced round out of the meridian, 
and this force depends upon: (I) the strength 
of the current in the wire; (II) the strength 
of the magnetic poles of the needle and their 
distance apart; (III) on the distance between 
the wire and the magnetic needle. This effect 
is shown in Fig. 1, the direction of the current 
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being shown by the large arrows, and the de- 
flection of the needle by the ourved arrow. 
Remembering always that the end of the 
needle which points north is south magnetic, 
the effect shown is due to the current passing 
over the needle but once, and if the wire were 
held underneath the needle with the current 
still flowing in the same direction, the motion 
of the needle would now be reversed. Now 
this action is not due to the conductor itself 
8 
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becoming magnetic, but to the condition as- 
sumed by the space immediately round it. 
The condition of this space is such that if it 
were possible to suspend a single magnetic 
pole of either north or south polarity within 
it, the latter would tend to revolve round the 
conductor in a direction depending on the 
polarity and the direction of the current in the 
conductor. 

An approximate idea of the condition of this 
Space, and the position taken up by a sus- 
pended needle, is given in Fig. 2, and it will 
be seen that the needle sets itself so as to 
assist the flow of these magnetic lines by turn- 
ing its greater length in the direction of their 
flow. Further, the steel being a much better 
conductor than air for these magnetic lines 
many become bent out of their natura] course 
so as to pass through the needle, which would 
not be the case if it was made of brass. This 
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inherent quality is called permeability, thus 
the action in this simple case depends upon 
the permeability of the space round the con- 
ductor. 

Now, it is evident that if this conductor be 
bent so as to form two parallel conductors, the 
magnetic lines that are assumed to circulate 
will coalesce and form a magnetic field of 
double the strength. So that by coiling the 


wire many times round the needle, the effect 


is multiplied almost indefinitely; of course, as 
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the wire is wound on, the mean distance from 
the needle will become greater, but for prac- 
tical purposes we may assume that the actual 
force acting on the needle varies directly with 
the current, the number of turns, and the 
mean distance, providing that the magnetic 
field set up in the coil is at right angles to the 
magnetic axis of the needle within it. But 
from a practical point of view this action very 
much depends upon the nature of the suspen- 
Sion or tbe quality of the pivoting, for the 
conditions to be fulfilled in the case of all in- 
struments ‘‘where the needles are not con- 
trolled by torsion of any kind"'is that the 
needle must return to zero when not influ- 
enced by tbe current. 

Itisquite clear that these conditions can- 
not be fulfilled by blunt-ended pivots rolling 
about in large holes, not only on account of the 
greater friction, but also the change in their 
position in the pivot holes every time they are 
deflected, and cannot be expected to come 
back to zero unless the delicacy of the instru- 
mentis destroyed by adding weight to the 
needle, which means more turns of wire or 
greater current, and in any case not the 
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same effect. The best form of pivot is one 
that is brought to a point, but not sharp," 
and is allowed to rest at the bottom of the 
pivot holes, the angle of which is made slight- 
ly greater tban the angle to which the pivot 
is brought, and when these are allowed to rest 
at the bottom of the holes almost without 
endshake, there is practically no friction, and 
they cannot change their position, which is 
the cause of the common defect, more espe- 
cially in telegraph Instruments and 1n the gal- 
vanometer under consideration—that is, the 
magnet coming in contact with the wire in- 
side the coil. 

The vertical detector complete, with the 
exception of the glass, is shown in Fig. 3, and 
and it will be noticed that instead of a simple 
angle piece a bridge isemployed to support the 
front pivot, which has the advantage of al- 
ways keeping central, and is in every way bet- 
ter. The deflections, of course, cannot range 

beyond 80 degrees, but such is not necessary, 
for even if the instrument should be calibrated 
80 that the deflections were some known value 
of either EMF. or current, these would be use- 
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less beyond 80 degrees, for in this position the 
magnet inside the collis almost in the mar- 
imum field, so that a current which would 
deflect the needle, say, 10 degrees from zero 
would not effect it whenat 80 degrees—that is 
to say, the deflections are not proportional to 
the current passing through the coils. But 
with the pivots fitted as described, and only 
just sufficient weight on the needle to hring it 
to zero, then the deflections may be expected 
to be nearly proportional within a range of 
55 degrees. 
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The various other points will be sufficiently 
illustrated by the diagram, and require no 
further explanation; it will be noticed, how- 
ever, that there are three terminals. The 
coils are wound with two sizes of wire, so that 
the instrument is applicable for the measure- 
ment of fairly strong as well as weak currents. 
The thick wire consists of two layersof No. 
18 S.W.G.; the inside end of this wire is 
soldered to the coil frame, which is of brass, 
and are in contact when put together. The 
other ends are brought out as shown in Tig. 4. 
The thin wire, which should bave a resistance 
of about 400 times as great, is wound on the 
top witb all four ends brought out clear of the 
frame, the inside ends being joined up as 
shown. The other four ends are put direct to 
the terminals, A and Bto the left, Cto the 
middle, and D to the right-hand terminal, so 
that the thin wire or greater resistance is be- 
tween the two extremes and the thick be- 
tween the middle and the left-hand terminals. 
The resistance of the thick wire should be 
about .4 ohm and the thin 160 ohms; then the 
ratio will be as 1: 400. The manner in which 
the coils are made up will be seen from the 
figure, and it will also be noticed that the 
bridge in this case forms a base for the coil 
cheeks to rest against, thus preventing any 
slip, 'along with its consequences," if sub- 
jected to rough usage. By means of the 
double winding of the coils the instrument 
can be used either as an ammeter or voltmeter, 
and by careful calibration and with the con- 
stant thus arrived at along with the resistance 
recorded inside the case for reference, the 
utility of the instrument is increased far be- 
yond what its name implies. 


THE cable steamer Faraday has finished lay- 
ing a cable between the Azore Islands and 
Ireland for the Commercial Cable Company. 
This completes the fourth cable of that com- 
pany between the United States and England. 
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PRINCIPLES OF DYNAMO CONSTRUC- 
TION.—V. 


(Written for ELECTRICITY.) 


Power to Use in Shunt. 

The field winding of dynamos is best de- 
signed by starting with a certain basis for 
losses in the field. 

Prof. Jackson has compiled the following 
table for this purpose: 


TABLE OF C? R Loss IN FIELD WINDINGS OF 
SHUNT AND SERIES DYNAMOS. 


R being taken as cold resistance at about 259 C. (78° F.) 
Per cent. of full load according to the average American 
practice. 


Capacity of Dynamo. Loss in Per Cent. 
5 kilowatts. 4. 
10 Ps 3.6 
15 ts 3.1 
20 a 2.8 
29 " 2.0 
30 x 2.3 
35 8 21 
40 M 1.9 
50 M 1.1 
60 as 1.5 
75 $s 1.3 
100 s" 1,1 


R, and therefore the loss, increases one per 
cent. of its value for each 24° C. rise in tem- 
perature. 

As the rise in temperature usually amounts 
to about 70° to 100˙ F. for every .3 to. 4 watt 
per square inch, it will assume a higher value 
at the core itself, or about one-half of a watt 
per square inch of core surface. 

It will be practicable therefore to make the 
length of core such, that one-balf a watt will 
be radiated for each square inch, thus deter- 
mining by this means the size of tbe core with 
respect to the energy dissipated in heat. 

The remarkable discrepancy observable be- 
tween the constants of Thompson or Forbes 
and Esson, is due to the fact that Esson takes 
into account the radiating properties of the 
adjacent metallic parts. In Forbes’ experi- 
ment the wire was probably wound upon a 
body having less radiating surface than a coil 
on a dynamo, which naturally caused the heat 
to be almost entirely spent in raising the tem- 
perature of the wire to 225° F. 

Esson depends upon the conducting power 
of the core and pole-pieces to partially radiate 
the heat that aggregates, due to C? R losses in 
the field. With this pointin view the con- 
stant would more nearly approach the value 
as given by him. But it is a well-known fact 
that some makers of electrical machinery wind 
upon the core direct with the proper insula- 
tion underneath, while others, who slip their 
coils on, use a sleeve which necessitates a bed 
of air between the core and winding of a vari- 
able thickness. . 

Again, itisa known practice for makers to 
drill the flanges of magnet coils to accelerate 
radiation, and others to employ brass in- 
stead of rubber or tiber flanges. The custom 
of using ribbed flanges has developed, and in 
several large factories dynamo electric ma- 
chinery is built with them. 

INCREASE OF RESISTANCE OF COIL. 

The system of assuming a certain rise in 
temperature and then constructing a formula 
based upon that fact will enable us to arrive 
at a certain current giving rise to that tem- 


DEO, 11, 190L) 


perature and thus indirectly determining the 
size of the wire to be used. 
In the formula already given 
C = current. 8 
S = sq. inches of surface. C= EXE 
R — resistance. us 
the limiting temperature is 90° F., but the re- 
sistance R must be taken at the working tem- 
perature of the coil; the increased heat 
naturally causing a corresponding increase in 
the resistance of the coils. AS a means of 
considering this increase in resistance, the 
following rule holds true. The resistance of 
copper increases as the temperature rises .21 
of one per cent. for each degree Fahrenheit, 
and .38 of one per cent. per degree Centi- 
grade, or, 
increase Fahr. = .0021 of an ohm per degree, 
Cent. = .0038 d a i 
A coil of 10 ohms resistance coid would in- 
crease in resistance of its temperature be 
raised 50° F. as follows: 


50 X .0021 = .105 
and .105 X 10 = 1.05 ohms, 


therefore the resistance of the coil with an 
increased temperature of 50° F. would be 11.05 
ohms. 

A rise of 90° F. is the basis of the above 
formula; this is rather a large increase if the 
machine be operating in summer weather 
with the temperature of 90° F. This growth 
of heat would mean a total temperature of 
180° F., which is too great for ordinary prac- 
tice. Another writer, however, givesa similar 
formula based upon a lower temperature of 75° 
F. and an allowance of two square inches per 
watt for radiation; we then have 

2 C? R = S, or surface in square inches. 


S 
C’ = .5 — 
R — 
7 J. 
R 

Windings must never be too deep, because 
with ordinary current densities in the coil the 
inner layers will become greatly heated; the 
object of all these ways and means being solely 
to preserve as nearly as possible a uniform 
temperature throughout the coil within cer- 
tain limits; and this can only be effected by 
having the current density in the wire, the 
depth of winding and the radiating surface 
designed to meet the exigencies of the case. 

In the specifications for dynamos it is the 
practice to call for a limited rise of tempera- 
ture of not more than 100° F. above the sur- 
rounding air. 

Ata current density of 800 to 1,000 amperes 
per square inch, the heat will not increase 50° 
F. above the atmosphere. 

With short, stumpy magnets the heat is 
likely to be greater because of the greater 
depth of winding, the rough rule already given 
of one-half watt per square inch at the core 
and one watt for every two square inches at 
the outer surface, from one standpoint deter- 
mines the depth of winding. 

We are then confronted with the difficulty, 
perhaps, of lack of space for the requisite 
turns. Inthis case an elongated core would 
be necessary, or the specific induction, and 
therefore the ampere turns, decreased. This 
again would necessitate a greater cross-section 
of core if a stated number of lines of force be 
desired, which would also give an increased 
surface for radiation. This method, if not car- 
ried out to excess, constitutes a very useful 


C=. 
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means of keeping the heat within the limits 
of practice. 
BEST DEPTH OF WINDING. 

At the different areas per watt thus given 
as the best surfaces for radiation a series of 
diagrams may be constructed showing the 
relative depths of winding w!th such condi- 
tions imposed. ` 

If a definite area at the core be arrived at as 
the best to prevent overheating of the inner 
layers, the calculation of the outer surface of 
the coil gives at once the depth to which the 
coil must be wound for a definite temperature 
rise, 

at 1j sq. inches per watt at the core 
and24 “ "t at the 
outer surface, tbe depth of winding will then 
bear a certain fixed ratio to the diameter of 
the core, if such a rule be adbered to. 

By a simple formula 

C:C =D: D' 

when the circumference and diameter of two 
coils are compared. But if a core be considered 
with respect to the outer surface of radiation 
as the above, both core and winding being of 
the same length, the ratioof their outer areas 
is the ratio of their respective diameters. 
Therefore as 11: 2} = 3 : 5, the diameter of 
the core to the outer surface of the coil bears 
the ratio of 3:5. A table can be constructed 
giving these quantities in a tabulated form, 
as follows: 


PER WATT. 
F° at | Core de; th ot Outer " oce Pd 
re. | gate. | Taras | suite, | surface. | h 
diameter. surface 
degs. | sq. in guru dega. 
90 2.5 t 8.5 64 8:7 
112.5 2.0 4 8 75 2:2 
150 1.5 16 25 90 3:5 
225 1.0 14 2.0 112 1:9 
450 5 - 2.0 112 1:4 


These figures may appear high for practice, 
but if the insulation between core and wind- 
ing be somewhat thick, acting asa non con- 
ductor to heat, and fiber or rubber flanges be 
used, then the accumulated heat will only 
escape from the outer surface at the above 
temperatures. 

'The temperature of the core may rise to even 
a higher point than that given in the table be- 
cause of the rate of emission being less. 'The 
proper area must therefore be allowed ora 
dangerous rise will be inevitable. The more 
nearly the core diameter approaches the coil 
diameter, the less becomes the heating at the 
core and the more it tends to become uniform 
throughout the coll. 

If the rule adopted be that three square 
inches of coil surface be allowed per watt of 
heat and two square inches at the core for the 
same purpose, then the depth of winding be- 
comes by such a proportion one-quarter of the 
diameter of the core and the rise in tempera- 
ture 75° F. 

With the 3:5 ratio and 90° rise the depth of 
winding would be one-third of the diameter of 
the core, and with the 1:2 ratio and 112? rise 


the depth of coil is one-half of the core 


diameter. Itiscommon practice to use the 
3:5 ratio, though the fact was neglected that 


a proportion between the surface and heat 


energy must be observed. This disregard led 
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to the construction of coils magnetically 
correct but exceedingly wasteful and ineffi- 
cient. 

CHARRING OF COILS. 

It was deemed at one time sufficient to wind 
to a certain depth (à percentage of the core 
diameter), to obtain a certain magnetic out- 
put, and allow the heat question to take care 
of itself. 

Wire insulation becomes gradually charred 
if persistently exposed to a moderately high 
temperature, which ultimately causes the 
ruination of the coll. It is therefore highly ad- 
visable to design the magnet coils so as to have 
copper sufficlent for the distribution of the 
heat, otberwise the introduction of a machine 
with scanty field winding to the hot engine 
room may mean a great increase in the resist- 
ance of the coils, therefore a weaker field and 
lower voltage; so that, even though the im- 
mediate question be ignored, other disastrous 
results follow from a neglect of it. 

MAGNETIC INSTABILITY. 

It must be understood that in cases where 
the specific induction is low, the winding is 
less, and the depth of winding very much 
below the average; this would mean an in- 
creased surface for fewer watts and therefore 
less heating. Special cases arise in which, due 
to the limited coll space, a lower induction 
must be adopted. There isa great likelihood 
of magnetic unstability resulting from this 
practice; by an examination of the magnetiza- 
tion curve it may be seen that below 15,000 
per sq. cm. such a likelihood exists, as fluctua- 
tions or drop in EMF of the armature may by 
merely a few volts difference cause a great 
change in the ampere turns and therefore in 
the resulting field. 

The gradual recognition of the fact that in- 
creased coil surface reduced the copper which 
would otherwise be required, incited many 
manufacturers to increase the cross-section of 
the cores while keeping the specific induction 
constant; it being well-known that ampere 
turns are only considered per unit length with 
respect to the induction per unit area. The 
increased length of the ampere turn, the 
actual number being the same, supplies the 
magnetizing force for the additional iron area, 
but at the same time gives more radiating 
surface forthe emission of heat. - 

S. P. Thompson gives a formula: 

Ampere turns = constant x by length of 
wire X square root of depth of winding, or 


x=a1 |P 


in which X = ampere turns, 

1 = length wire in inches, 

D = depth of winding in inches, 

a= constant having the values 
according to the diameter of the wire, as 
follows: 


diam. in mils. a 
40 522 
120 542 
200 570 


that constant being dependent upon the size 
and insulation of the wire. 
— —— — 

EXTENSIVE additions will be made to the 
electric plant of the Puget Sound Navy Yard 
in the near future, including the installation 
of boilers, engines, dynamos and other ma- 
chinery. Already the Government has issued 
calls for bids for furnishing the necessary 
machinery and mechanical equipments for 
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these improvements, and copies of this call for 
bids received in Seattle, Wash., require that 
the materials must be delivered at the yards 
within 30 and 60 days after the acceptance of 
the contract. 
—— — — ü L—à－⁵ͥ—ᷓ—ᷓ—ĩj— 
FINAL REPORT OF COMMITTEE ON 
STANDARDIZATION OF ENGINES 
AND DYNAMOS.* 


The Committee on Standardization of En- 
gines and Dynamos has now completed its 
labors and has the pleasure to submit its final 
report, which it hopes will prove satisfactory 
to the Society. 

Since our last report at Milwaukee, the 
Committee has continued its work on the same 
lines as hitherto, taking up carefully with 
manufacturers of engines and generators the 
points remaining to be standardized. We are 
glad to be able to repeat what we have said in 
previous reports, that the comments which 
have been received are almost without excep- 
tion commendatory and show not only a will- 
ingness to adopt the Committee’s recommen- 
dations, but an appreciation of the work 
which has deen done. 

The Committee's investigation has covered 
the standardization of the following points: 

(1) The standard sizes of units recommended. 

(2) The corresponding revolutions per minute 
for these units. 

(3) The sizes of shafts for the two classes of 
center-crank and side-crank engines. 

(4) The length along the shaft required for 
the generator. 

(5) The height of axis for shaft over top of 
sub-base. 

(6) The width of top of sub. base. 

(7) Armature fit. 

(8) Overload capacity of engines and genera- 
tors. 

(9) Brush-holders 

(10) Holding-down bolts, keys, and outboard 


bearings. 
SIZE OF UNITS. 


Our endeavor bas been to reduce the number 
of standard units to the fewest sizes. This will 
commend itself to all manufacturers as tend- 
ing to reduce the great number of patterns 
required to be kept on hand. For reasons 
stated in our report to the Milwaukee meet- 
ing, the largest size embraced in our list is 200 
kw. capacity. 

In this connection our report only covers the 
standardization of direct-current generators. 

REVOLUTIONS. 

These standard speeds have been chosen 
after careful deliberation and investigation of 
the practice of all the engine and generator 
builders in the country. It will be observed 
that we have provided for a permissible varia- 
tion of speed of 5 per cent. above or below tbe 
mean speed, which we recommend; an examin- 
ation of the practice of all the engine and 
generator builders shows that this covers 
practically all the machines that may be con- 
sidered as a standard make at the present 
time, and we have been assured by some build- 
ers whose conditions differ somewhat that if 
there is a general agreement upon the scheme 
outlined, they will be prepared to change 
their machinery to conform to the recommen- 


dations. 
SHAFT DIAMETERS. 


These are also the results of careful analysis 


ePaper read at the meeting of the American Society of 
Mechanical Engineers, beld in New York, Dec. 3-6, 1901; 
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of the existing practice of all manufacturers 
and a consideration of all the conditions affect- 
ing the diameter of the shaft. The prelimin- 
ary report which we sent out to the manufac- 
turers has elicited only a few adverse criti- 
cisms, and these, after correspondence, were 
withdrawn. 

In order that the reason for the diameters 
of shafts that we bave recommended shall be 
thoroughly understood. we may explain that 
(especially in shafts for side-crank engines) the 
permissible deflection has determined the 
diameter. This, in some cases, is larger than 
would have been necessary for torsion and 
bending where deflection did not have to be 
considered, 

AS cases sometimes arise where cross com- 
pound engines or double engines are connected 
to generators coming within our recommenda- 
tion, and as such units require considerably 
larger shafts than those given in our tables, 
we deem it necessary to state, specifically, 
that our recommendations apply only to 
engines of usual proportions, with the genera- 
tor attached at the side of, instead of between, 
the cranks. 

LENGTH OF GENERATOR ALONG THE SHAFT. 

When we came to investigate the question 
of length along tlie shaft (between limit lines) 
tobe provided for the generators, we found 
that the practice of manufacturers required 
provision for two classes, which may be called 
“long” and “short " generators. 

It would. of course, have been much better 
if we could have provided for but a single class, 
with a small allowance for variation, but there 
is such a marked difference in the lengths for 
the same power that we have deemed it best 
to make provision for these two classes, so that 
the engine builders can govern themselves 
accordingly. It will be noticed that the max- 
imum difference in lengths between the two 
classes is six inches, which in the small sizes is 
reduced to five inches. 

In the case where an engine is to be provided 
for a generator which falls into the long“ 
class, but which is only a little over the limit 
for the short“ class, or one which is consid- 
erably less than the maximum of the short“ 
class, the excess clearance is to be provided for 
on the side next to the engine; that is to say, 
the side away from the commutator. 

We have carefully considered the fact that 
for tbese varying lengths of generator and 
shaft the engine builder has to provide differ- 
ent lengths of sub-base, and in order to reduce 
the expense of patterns here to a minimum, 
our idea is that these patterns would be made 
so that the end away from the commutator 
can be extended the necessary amount, five or 
six inches, to take care cf the increased length 
of bed. Obviously, this means simply a 
standard pattern with a standard adjustable 
end for each unit. 

HEIGHT OF SITAFT. 

. A8 is well known, there are two classes of 
generators to be provided for under this head: 
Those which are split vertically, and those 
which are split horizontally. The former have 
a flat base which rests directly upon the 
flat top of the sub-base, while the latter have 
feet which take the weight of the generator. 

In order to arrange that the engine builders! 
patterns may be reduced to a minimum and stil] 
may bestock patterns, which will titevery style 
of machine, we have chosen dimensions for 
height of axis of shaft above top of sub-base, 
sullicient to allow for the  vertically-split 
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macbines, and also, except as stated later, to 
clear the periphery of the horizontally-split 
machines. 

AS will be seen, the scheme provides for a 
main pattern to which patterns for the stools 
and seatings for both horizontally and verti- 
cally-split generators can be attached before 
the pattern is sent to the foundry—stools for 
the horizontally-split machines and rectangular 
Seatings for the vertically split machines, 

In the case of the 150 and 200 kilowatt units, 
we have provided for a recess in the top of 
sub-base to allow the lower part of some hori- 
zontally-split generator frames to be accommo- 
dated, and so to avoid unduly raising the 
center of the shaft. In the case of the verti- 
cally split machines and those which are split 
horizontally and do not need this recess, the 
top of the sub-base will be flat and continuous. 

WIDTH OF TOP OF SUB BASE. 

This has been decided by careful exam- 
ination of existing practice, and we believe 
that the figures that we have recommended 
will cover the necessities for all sizes of gener- 
ators. 

ARMATURE FIT. 

The matter of armature fit has received 
very careful consideration from the Committee 
and our recommendation is for what is known 
as a Single fit. 

We have obtained the opinions of manufac- 
turers in respect to the allowance to be made 
fora pressed fit, and find that allowance of 
1-1,000th inch for shafts 4 incbes to 6 inches, 
inclusive,and 2-1,000th inch for shafts 63 inches 


to 11 inches, inclusive, represent the best ex- 


isting practice. 

The armature bore is to be the exact size 
given in the table, and the allowance is to be 
made by the increase of diameter of engine 
shaft. 

We believe, that in order to secure the best 
results, it will be necessary to work to a deti- 
nite gauge; to this end we recommend that 
the generatcr builder furnish a gauge the ex- 
act diameter of the bore and the engine 
builder make the necesary allowance for the 
pressed fit, as recommended. This will avoid 
uncertainty as to the responsibility for the 
fit. 

OVERLOAD CAPACITY OF ENGINES AND GEN- 
ERATORS. 

Al the features of our recommendation 
have so far had to do with the question of di- 
mensions as affected by the mutual relations 
of the generator and the engine. An import- 
ant point, however, which affects both the 
generator and the engine, is that of the over- 
load capacity which can reasonably be ex- 
pected. As is doubtless well known, genera- 
ator builders are frequently called upon to 
provide, during short periods, for overloads of 
as much as 50 per cent., and, in occasional 
cases, of even 100 per cent. 

It is evident to every engine builder that to 
provide an engine large enough to drive the 
generator under such extreme overload ca- 
pacities, gives an unreasonably large engine 
for the rated load, and seriously interferes 
with the economy with which the power is 
produced. 

Bearing in mind that our recommendations 
are entirely for standard practice, we are led 
to recommend that the standard overload rat- 
ing of any direct-connected unit should not, 
in any case, exceed 25 per cent. of the rated 
capacity. 

lt will, of course, be understood that under 
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these conditions of overload the economy of 
the unit should not be expected to be as high 
as when operated at the rated load. We have 
also been asked by some engine builders to 
call attention to tbe importance of giving 
tbe unit special attention when it is so oper- 
ated. 

If, under peculiar conditions, a higher over- 
load capacity is demanded, it must be under- 
stood that this is a special case not covered by 
the standard machines, and provision must 
accordingly be made for meeting this de- 
mand. 

BRUSH HOLDERS. 
We recommend what we believe is now the 


as some others; but, if adopted, they wil] tend 
to settle certain points about which there has 
occasionally been dispute and considerable con- 
troversy in correspondence. 

In the table will be found columns showing 
sizes of shaft keys which we recommend; also 
the number and size of holding-down bolts. 

It will be noticed that we do not give any 
lengths for keys. We gave this matter very 
careful consideration, but we found that such 
differences of opinion existed in respect to 
proper length, that we believe it best to leave 
the determination of the length of key for ad- 
justment by engine and generator builders in 
each individual case. 


of such importance that we desire to offer 
them as suggestions for consideration by mem- 
bers of the Society, with a view to their adop- 
tion if considered sufficiently meritorious. 

A. Pressing Armature on Shaft.—Usually 
the contract definitely provides by whom this 
is to be done, but our suggestion is that if 
there is no such provision in the contract, it 
should be understood that the engine and gen- 
erator builders shall agree who is todo this 
work, so as to avoid any dispute when the 
separate portions of the unit are delivered on 
the premises. 

B. Floor Line.—For convenience in opera- 
tion and for the information of engine and 
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(To accompany Diagram.) 
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Nore 1.—Five per cent. variation of speed permissible above and below speeds fn table. 
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As arranged for horizontally parted generators 


of horizontally parted generators. Builders Y 
of latter note that radius of outside of field 
piece must be M to "less than “R.” 


practice of the best generator builders, that 

the brush-holder rigging shall be supported 

upon the generator frame. This, we think, 

will commend itself, as it makes the electrical 

part of the outfit entirely self-contained. 

HOLDING-DOWN BOLTS, KEYS, AND OUTBOARD 
BEARINGS. 

We recommend that the holding-down bolts, 
shaft keys for securing the generator hub to 
the shaft, and the outboard bearings should be 
furnished by the engine builders. This is 
in accord with almost universal practice at 
the present time. 

Our recommendations in these particulars 
do not cover matters of so great importance 
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150 and 200 K.W. Generators 


horizontally parted, 


Half Section 


Stools to be made and located to snit feet 


— Distance from centre of shaft to top of base of, outboard bearing may be less than C (to suit engine builder), though not less than possible outside 


As arranged for vertically parted genorators. 
ae to be made and located to sul 
bases of vertically parted 8 


Sizes of keys have been taken so that taland: 


ard rolled stock can be employed. 

We recommend that the keys be made 
straight and be ussd as feathers. They should 
therefore fit accurately on the edges and not 
on the top. Proper allowance should be made 
in cutting the keyway in the armature hub, 
so that there will be sufficient clearance at the 
top of the key. 

SUGGESTIONS. 

In the course of our investigation our atten- 
tion has been called to a number of points, 
which, from tbeir nature, are not exactly in 
the same category as those on which we have 
made recommendations, but we consider them 


gencralo builders, we RüSgest that for units 


up to 75 kilowatts, inclusive, the floor line 
should come at the bottom of the $ub-base; 
and for units 100 kilowatts to 200 kilowatts, 
inclusive, the floor line should be one inch be- 
low the rough top of the sub-base. 

C. Protecting Commutators from Oil.—In 
view of the fact that in some cases the dis- 
tance between bearing and commutator is 
very small, it is well for engine builder: to bear 
in mind that provision should be made to pre- 
vent oil from the bearing getting on the com- 
mutator. 

D. Some generator builders have asked that 
the end of the shaft be drilled and tapped 
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facilitate, if necessary, the removal or placing 
of the armature on the shaft at the place of 
erection; we suggest that this be done. 


E. In some cases, generator builders require . 


special nuts, bolts, or fixtures for attaching 
generators to the shaft. Under these condi- 
tions we suggest that the generator builders 
should furnish all attachments to their ap- 
paratus that are not already specified in our 
report. 

IN CONCLUSION. 

In concluding our labors, we desire to ex- 
press our appreciation of the great interest in 
our work which has been shown by the engine 
and generator builders. They have realized 
that it was for their benefit, and they have 
helped us very materially by supplying freely 
the data in their posession and by their intel- 
ligent comments and criticisms of our various 
recommendations. We may Say, indeed, that 
it is this spirit of helpfulness and apprecia- 
tion that has encouraged us to devote the great 
amount of time and labor which we have 
given to the solution of the problem. 

We wish also to express our indebtedness to 
Prof. John E. Sweet, who, as president of the 
Engine Builders’ Association and chairman of 
their committee on standardization, has at- 
tended all of our meetings and given us the 
benefit of his counsel and ripe experiénce. 

We believe that the recommendations we 
submit herewith will accomplish the object 
for which the committee was appointed, and 
will, if adopted generally by manufacturers, 
which we have every reason to anticipate, re- 
duce ‘the cost of manufacture, expedite de- 
liveries, and remove many causes of complica- 
tion and dissatisfaction. - 

The favorable reception accorded to our pre- 
liminary report by the Society leads us to hope 
that our completed work will be equally satis- 
factory. 

JAMES B. STANWOOD, 
FRANK H. BALL, 
Wm. D. FoBBEs, 
WALTER M. MCFARLAND, 
ALBERT L. RoHRER, 
Committee on Standardizalion of Engines and Dynamos, 
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A SILENT CHAIN GEAR.* 


Idi Pd 


BY J. O. NIXON. 


The advantages of chain gearing for power 
transmission have long been recognized by the 
engineer, and since the introduction of the 
Ewart Detachable Link-Belt in the early 
seventies, the use of drive chains has steadily 
increased, until now many million feetof driv- 
ing chain are made and sold every year. 

While the field in which this immense quan- 
tity of chain is used is necessarily very large, it 
is only a small part of the whole realm of 
power transmission. The reasons why chain 
gearing has been thus limited in its applica- 
tion are: 


First.— The noise heretofore inseparable 
from all chain gearing. 
Second.—' The comparatively low speed 


limits. 
. Third.—The more or less rapid increase of 
noise and jar due to the stretch and wear of 
the chain and the wear of the wheel. 

These three defects, inherent in all ordinary 
chains, are due to the stretch of the chain, by 
its elasticity and by wear, both internal and 
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external, which make a chain, as soon as it is 
started up, too large for the sprocket which it 
was made to fit. 

Fig. 1 will possibly make this clearer. The 
figure showsa driven sprocket wheel and a 
chain of the ordinary type. This chain, it is 
assumed, was made to fit tbe sprockets. How- 
ever, as soon as the gear was started up, the 
pitch lengthened so that tbis is no longer the 
case. .This lengthening of the pitch, or 
stretch, is due to the following causes: The 
pins bed in their bearings, the stress on the 
chain stretches the metal, which is, of course, 
elastic, and wear of the pins and of their bear- 
ings begins at once and is a constantly increas- 
ing factor. Addtothis the decrease in root 
diameter of the sprocket due to wear, and we 
have the conditions shown in the figure, of a 
wheel running with a chain which is too big 
forit. This means that one tooth alone is 
doing all the work at any given time. 
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Fic. 1.—ORDINARY CHAIN AND SPROCKET. 


In the first section of Fig. 1 we have tooth 
A in action; in the second section the wheel 
has revolved and the chain is about to slip off 
tooth A, and in the third section the chain bas 
Slipped off, and the wheel has slipped back 
under the influence of the load, until tooth B 
comes in contact with the chain. This slir- 
ping back of the wheel makes a noise and 
causes a Shock to both chain and wheel. These 
shocks occur every time a link passes out of 
mesh and, therefore, at even very moderate 
Speeds, the number per minute is very large. 
It has been proved by experiment and by prac- 
tice that this jarring action is very wasteful 
of power, and that the amount of power con- 
sumed by it increases more rapidly than the 
Speed increases, so that the allowable useful 
working stress becomes smaller and smaller 
with increasing speed. "This limits the speed 
at which a chain may berun. Of course this 
limiting speed varies greatly for various styles 
of chain and is much higher fora steel roller 
chain of proper design than for a malleable 
chain. What has been said above with refer- 
ence to a driven sprocket applies with equal 
force to the driver. 

From the foregoing it will be immediately 
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inferred that the solution of the problem of 
producing a high speed and a silent chain 
gear lies in the production of a wheel and 
chain which shall always remain a perfect fit 
each with the other entirely independent of 
the stretch of the chain. Such a chain gear 
has been developed by Mr. Hans Renold, of 
Manchester, England, and has been in wide 
and successful use in Europe for some five 
years past. This chain gear consists of a chain 
composed of links of a peculiar form stamped 
from the sheet or cut froma drawn bar fast- 
tened together by shouldered rivets into a 
chain of any desired width (Figs. 2, 3 and 4) 
running over cut sprocket wheels with teeth 
of a shape varying with the size of the wheel. 
It is absolutely silentand may berun at high 
speeds. It is capable of transmitting any 
amount of power from the smallest to the 
greatest. 

How the Renold chain gear accomplishes its 
results may be best seen by reference to Fig. 
5. It will be noted at once that the chain has 
contact with the wheel on the faces of the 
teeth only, and not on tbe root circle at any 
time. The flat bearing surfaces of chain and 
wheel at corresponding angles cause the cbain 
to take the form of a perfect circle at all 
times, with a pitch diameter corresponding to 
the pitch of the chain, and not to the pitch of 
the wheel, as is the case where the bearing is 
on the root circle. Because of the above, every 
toothin mesh is in equal contact witb the 
Chain, and remains so whatever the stretch. 
AS any given tooth goes out of coatact with 
the chain there is no slipping back of the 
chain, for the next, and every other tootb in 
mesh, isin perfect working contact with it. 
Thus there is no noise connected with the 
operation of the chain, and the cause which 
limits the speed of the ordinary chain gear 
does not exist. The first section of Fig. 5 shows 
& new chain on the sprocket; the second sec- 
tion shows the same chain after having 
stretched, and illustrates how the chain auto- 
matically adjusts itself to the sprocket, re- 
maining always a perfect fit for it; the third 
section shows the rolling action of the chain 
asit comes into mesh. There is seen to be 
no sliding of the chain on the sprocket tooth, 
which. means, of course, minimum of wear 
and a maximum of efficiency. The 
Renold Silent Chain Gear, as Mr. Renold 
has named this development, is therefore 
noiseless; it can be run at high speeds; 
and it retains the originally perfect action 
until worn out. Another valuable property, 
which is a corollary of the self-adjusting feat- 
ure of the chain, is the possibility of running 
two or more chains side by side on the same 
wheels. In this way, when large powers are 
to be transmitted, and the width of chain 
necessary becomes too great for convenience in 
manufacture or in handling, several chains 
may be used with the perfect assurance that 
each will bear its proper share of the load. 
This is in great contrast to the known impossi- 
bility of getting two ordinary chains to stretch 
evenly and so distribute the load between 
them. As the number of chains becomes 
greater the difficulty by the old method is 
more than proportionately increased. 

The life of a chainisthe length of time 
which it wiil take to stretch it so much that 
it ceases to have any bearing whatever on the 
teeth of the sprocket wheels. A very small 
bearing will suffice, because the load is divided 
between all the teeth in mesh, Hence, to 
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prolong the life of the chain, the steel used in 
its manufacture must be of the very highest 
grade obtainable, and it must be worked with 
the utmost accuracy. A steel for the links of 
high tensile strength allows the use of pins or 
rivets of large diameter while preserving the 
tensile strength of the chain asa whole. The 
large bearing surface 80 obtained is rendered 
yet more valuable by the use of hardened pins 
of high grade material. The washers on the 
ends of the rivets claim no little attention. 
They must be smallin diameter and not too 
thick. This necessitates a steel of high 
tensile strength and elasticity, so that the 


washer shall grip the rivet end when it is. 


forced over it and still, by its small size, not 
add to the bulk nor detract from the appear- 
ance of the chain. 
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From the question of material one naturally 
passes to the allowable limits of error in work- 
manship. In a general way it may be said 
that the chain should be as accurate as it 1s 
possible to make it. The pitch must be 
accurate, the holes must be properly located, 
and the rivets must be neither so short 
as to bind the links nor so long as to give 
-excessive play. 

The sprockets used with the silent chain 
form, of course, an indispensable part of the 
gear. They must be accurately cut with 
special cutters and may be of any material. 
The teeth have straight sides to give a full 
‘bearing with the working surfaces of the 
chain. The angle of the tooth is different for 
every diameter of sprocket; or, to put it in an- 
other way, the augle between the sides of the 
tooth becomes greater as the number of teeth 
increases. The limits to the number of teeth 
-that may be employed are practically fixed at 


Fie. 3. 
Block Chain. 


18 and 120. 'The former limit is set by the 
fact that in a wheel with this number of teeth, 
the sides of the teeth are parallel. Conversely 
when a wheel has 120 teeth, the tooth becomes 
so blunted as to make slipping a possibility, so 
that this number should be exceeded only 
where the load is absolutely uniform. 

This variation of the tooth sbape is illustrat- 
ed in Fig. 6, which stows several steps in this 
gradual change of shape. It will be readily 
understood that the variation between the 
shapes shown i8a gradual and not a sudden 
transition. 'The fact that the load on the 
sprocket teeth is distributed over all the 
teeth in mesh obviates the necessity of using 
a metal of high tensile strength for the 
sprocket wheels. The fact that there is no 
Sliding of the chain on the sprocket teeth 


Fia. 4. 
Multiple Block Chain. 


obviates the necessity of using a very hard 
metal to mimimize wear. It is therefore 
possible to make a strong and durable sprocket 
wheel of cast-iron. Steel, however, has been 
used for the small wheel on automobiles, and 
in other cases where the service was particu- 
larly severe. The flanges are put on after the 
teeth are cut, add are either shrunk on, or 
riveted to the wheel. 

, With regard to the practical use of the chain 
the following points may prove of interest: It 
is obviously necessary that one wheel of the 
pair be flanged to prevent the chain runnirg 
off; it has been found that better action is 
obtained where the driven wheel is flanged; 
the chains may be run with the sprockets so 
close together as to barely clear, or the drive 
may be of any length up to ten to fifteen feet 
‘without supporting idlers and, if such support 
be used, may be of any length found economi- 
cal and desirable. i 


The only factor so far found which serves to 
limit the speed is the difficulty of keeping the 
lubricant on the chain at very high speeds. At 
speeds exceeding 1,350 to 1,400 feet per minute, 
the oil is thrown off by centrifugal force, but 
Speeds as high as 2,300 feet have been em- 
ployed successfully by inclosing chain and 


Fig. 5.—SILENT CHAIN AND SPROCKET. 


wheels and running them in oil The 
particular case in mind was the transmission 
of 75 hp. from the motors to the car axle on 
the Mono-rail Railway, at the Brussels Exposi- 
tion. This is the type of road which is soon to 
be erected between Liverpool and Manchester. 

This is by no means the only case where 
high speeds have been attained by inclosing 
the gear, but is simply cited as typical. In 
this connection, however, it may be well to 
call attention to the fact that the chain speeds 
being lower than the speeds necessary for 
belting, allows sprockets of correspondingly 
smaller diameters for the same angular 
velocities. The chain thus effects a marked 
economy of space, not only inthe diameter 
of the wheels, but because of the com- 
paratively long centers absolutely essen- 
tial with belting. The line of centers 
may be horizontal, inclined, or vertical, pro- 
vided that the shafts are parallel, but there 
are two limitations on vertical drives. The 
small wheel shall not be the upper one, because 
the weight of the chain crowds it into the 
sprocket and gives bad action. Some form of 
tightening device should be provided eitber by 
adjusting the centers, or by an idle roller on 
the slack side of the chain, 80 as to prevent the 
chain, when it stretches, from falling away 
from the lower sprocket. Both of these 
troubles may be obviated by inclining the line 
of centers. 
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Wherever the chain gar is exposed to dust 
or grit of any sort, it should be inclosed in a 
dust-tight casing. In any case, a light metal 
guard should be provided to prevent anything 
falling into the gear. 
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The statement was made in the beginning of 
this paper that the causes which had hereto- 
fore limited the use of chain of gearing were 
the speed limit, the noise, and the more or 
less rapid deterioration of the action of chain 
and wheels, We have now seen how these 
three defect& have been eliminated in the 
Renold Silent Chain Gear, and this question 
naturally arises: To what is the silent chain 
gear especially applicable, and how has it 
proved its usefulness in the past?" An 
answer to the latter half of this question will 
also be the best answer to the first half. 

It is hard to name a branch of the mecbani- 
cal world in which the silent chain bas not 
made a permanent and honored place for 
itself. It has been used on machine tools in 
numberless ways; it forms an integral part of 
many special machines; it drives shallow- 
draught gunboats on the Nile, and heavy gun 
lathes in ShetHeld. Engine governors are 
driven by it, and the motors whose power is 
transmitted through this medium are hun- 
dreds in number and of all sizes, from the 
smallest to the largest. Bullders of auto- 
mobiles of ull types have found that the silent 
chain offers the solution of their ditticulties 
and itis in use to day on bundreds of cars, 
from the Jight three-wheeled pleasure carriage 
to the heavy steam truck, In our own country 
Messrs. Brown & Sharpe have been using this 
chain for some time for driving the spindles 
and feeds on their machines. The new factory 
of the Natural Food Company, at Niagara 
Fall& is driven throughout by silent chain. 
Here the service i8 severe because of the 
sudden start and quick acceleration, under 
load, of the induction motors used, The drives 
vary in size from 1to40 hp. These are only 
notable instances, for already the chain is in 
use in many varieties of service on this side of 
the water. 

'To sum up: 

The Renold Silent Chain Gear possesses, in 
common with all chain gears, these advan- 
tages, 

(1) A positive speed ratio (no slip). 

(2) No tension in the slack side of the chain 
and, therefore, a minimized loss in journal 
frigtion. 

(3) Adaptability to short centers or to lung 
centers. 

(4) Adaptability to bot or damp situations. 

In addition to these it possesses the following 
unique advantages: 

(1) It is silent. 

(2) It may be run at high speeds. 

(3) The initially perfect action is preserved 
throughout the life of the chain. 

(4) The load is distributed over all the teeth 
in mesh. 

It is superior to leather or rubber belts be- 
cause— 

(1) It provides a positive speed ratio. 

(2) There is a minimum loss in journal 
friction. 

(3) It can be used in hot or damp situations. 

(4) It can be used on short centers without 
a troublesome and wasteful idler. | 

It is superlor to spur gearing because— 

(1) It is noiseless. 

(2) It does not require fixed centers. 

(3) It does not require short centers. 

(4) There is no sliding friction on the teeth, 
hence it is more etticient. 

(5) It is smoother in action and generally 
more durable. 

The writer believes that no one who has 


given the subject even casual thought will 
dispute the assertion tbat the develc[ ment of 
the Renold Silent Cbain Gear marks an era in 
the history of power transmission. 
——— — 


PERSONAL MENTION. 


Prof. Sidney H. Short sailed for England last 
week. He was accompanied by Mrs. Short and will be 
absent for several months. 


Dr. F. A. C. Perrine hes returned to Pittsfield, 
Mass., after a long absence on the Pacific Coast. 


Prof. Richard O. Heinrich, general manager 
of the European Weston Electrical Instrument Com- 
pany, of Berlin, sailed for Europe last week after an 
enjoyable visit in New York and other cities. 


Mr. . W. Pentecost has been appointed super- 
intendent of the Nashville, Tenn., elcctric plant, which 
is now in course of erection, 
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INCORPORATIONS. 


The Incandescent Light & Stove Company, Cineinnati, O. 
Capital stock, $300,000. 


The Miller Storage Battery & Electric Company, Bellefon- 
taine,O. Capital stock, $20,000. 


The H. C. Dodge Electric Company, Chicago, Ill, Capital 
stock, 810.000. Incorporators: Max I. Heldman, Stanley 
Rubrenner and William T. L. Rafferty. 


The Stratton Motor Company, New York City. Capital 
stock, $150,000. Directors: E. F. Stratton and David Wood 
of New York City, and G. H. Murray, Jr., of Hollía, L. I. 


The Newfane Electric Company, Newfane, N. Y, Capital 
stock, $1,000. Directors: C. T. Raymond and J. H. Bilera, 
of Lock port, and Joseph Robinson of Newfane. 


The Wolfe City Electric Light & Power Company, Wolfe 
City, Tex. Capital stock. $10,400, Incorporators; C. R. 
Seltzer, W. R. Seltaer and I. Jacobs. 


The Prometheus Electric Company, New York City. Capl- 
tal stook, 8500. C00. Directors: B. T. Lynch, of Brooklyn, 
and S G Stewart and George Russell, of New York City. 


The Joseph & Elgin Electrio Railway Company, Joseph, 
Ore. Capital stock, $5,000. Incorporators: E. D. McCul- 
ly, C. E. Jennings, Peter Boudon, George Mack, Polk Mays 
and E. W. Rimble. 


The California Gas & Electric Corporation, San Francisco, 
Cal. Capital stock, $30,000,000. Incorporators John Mar- 
tin, A. E. Childs, R. R. Colgate. Eugene de Sabla, Jr., R. M. 
Hotaling, L. P. Lowe, W. M. Pierson, J. C. Coleman and C. 
A. Grow. 


The Carolina Electric Company, Maxton, N.C. Capital 
stock, $50,000. Incorporators: W. 8. MoNair, H. C. Mo- 
Nair, Mary 8. McNair and Susie M McNair, all of Maxton. 


The Wilson Water & Electric Company, Arkadelphia, Ark. 
Cap tal stock, 875. 000. Oficers: J. W. Wilson, president 
and treasurer; J. H. Crawford, vice-president, and Josiah 
Hardage, secretary, 


The New Jersey Electrical Conatruction Company, New- 
ark, N. J.—to install and conatruot electrical plants. Capi- 
tal stock, $125,000. Incorporators: George W. Cook, Bloom- 
field. and Howard C. Baldwin and Charica E Baldwin, of 


Newark. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DEC, 3, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES, 
687,766. Trolley for Electric Railways Employing Overhead 
Conductors. William F. Mack, South Bethlehem, Pa. 

Filed Sept. 9, 1901. 

687,718. Car.Fender. John Craig, Sau Francisco, Cal., as- 
signor of one-third to Jeremiah Deasy, same place. 
Filed Aug. 8, )901. 

687,861. Trolley.Guard. Albert W. Smith, Piperiver, N. H., 
assignor to Leonard D. Butterfield, Revere, Mass. Filed 
Jan. 16, 1901. 

687,950. Trolley. John Zumbrunnen, 
April 13, 1901. 

689,045. Electric Signal fystem for Rallways. Adoniram 
J. Wilson, Westfield, N. J., assignor to the Hall Signal 
Company. Filed May 23, 1000. 

688,130. Controller for Electric Cars. 
Jose, Cal. Filed April 30, 1901. 

ELECTRIC LIGHTS AND APPLIANCES. 

687,788. Lantern for Electric or Other Lights. John C. 
Fleming, Summit, N. J. Filed Dec. 8, 1900. 

037,583. Terminal for Electric Vapor or Gas Lamps. Peter 
C. Hewitt, New York City, assignor to Peter C. Hewitt, 
trustee, same place. Filed April 18, 1900. 


Elliott, Pa. Filed 


Barton W. Scott, San 


087,043. Electrio Lamp. Thomas A. Smith, Azusa, Cal. 
Filed Jan. 18, 1900. 

658.776. Regulating-Socket for Multifllament Incandescent 
Lamps. Charles A. Hussey, New York City. assignor to 
William P. Pinckard, Birmingham, Ala. Filed March 16, 
1901. 


ELECTRICAL MACHINERY AND APPARATUS. 


687.723. Electric Motor. David P. Burdon, Jacksonville, 
Fla. Filed July 46, 1901. 

087,739. Oscillating Device for Brusb-Holders for Eleotrical 
Machines. Willlam Cooper, Cincinnati, Ohio, assignor 
to the Bullock Electric Manufacturing Company, same 
place. Filed April 9, 1900. 

687,829. Electric Controller. Charles H. Keeney, Milwan- 
kee, Wis. Filed Sept. [4, 1901. 

687,016. Electric Switch. Edward S. Cook and William H. 
Chlpperfleld, London, Eag. Filed March 22, 1901. 

687,991. Dynamo Frame. Alexander Churchward, Chicago, 
Ill.  assigoor to the General Electric Company of New 
York. Filed June 12, 1804. Renewed June . 1901. 

687.993. Dynamo-Electric Machinery. Alexander Church- 
ward, Chicago. III., assignor to the General Electric Com- 
pany of New York. Filed Dec. 18, 1899. Renewed Aug. 
14, 1901. 

688,058. Instrument for Measuring the Resistance of Elec- 
tric Circuits. Edward K. Brown, Springfield, Mass. 
Filed April 1, 1901. 

688,150. Electric Motor. 
Filed June 5, 1901. 


TELEPHONES AND TELEPHONE APPARATUS. 

687, 096-687. 997. 687. 998 67.999. Telephone Recelver. Hans 
Liebreich, Detroit, Mich. Filed Nov. 30, 1900. 

688,134. Telephone Attachment. John A. Rice, Bland, 
N. Mex., assignor of one-half to Charles W. Graves. 
same place. Filed March 29, 1901. 

488. 141. Automatio Monitor for Telephone-Exchanges. 
dames B. Lee, Charleaton,8.C. Filed Sept. 1, 1900. 

MISCELLAN ROUS. 

087,744. Ruoning-Gear for Motor-Vehicles. Charles R. 
Greuter, Holyoke, Mass., assignor to the Holyoke Auto- 
mobile Company. Jersey City, N. J. Filed Feb. 15, 1900. 

687,775. Electric Latch for Elevat r-Doors. Norton P. Otis, 
Yonkers, and August Bundt, New York City. assignors 
to the Otis Elevator Company, East Orange, N.J. Filed 
Aug. 14, 1900. 

687,800. Plaut for the Eleotrodepoeition of Metals. Arthur 
L Walker. Perth Amboy, N. J. Filed March 28, 1900. 
687,818. Capping for Electric Conduits. William F. Bossert, 
Utica, N. ., assignor to the Bossert Electrio Construc- 

tion Company. same place. Filed Deo. 28, 1900. 

687,816. Signal Operating Apparatus. Clarence W. Cole- 
man, Westfield, N. J., and Llewellyn Thomas, Chicago, 
Ill., assignors to the Hall Signal Company. Filed Feb. 
16, 1001. 

687,833. Battery. Paul E. Franckeo, Brussels, Belgium. 
Filed July , 100. 

687,885. Electric Battery. Georges d'Infreville, New York 
City. Filed Jan, 8, 1901. 

687,008. Electrical ] eat-Regulating Apparatus, Heinrich 
Schultz, Berlin, Germany. Filed July . 1898. 

687,931. Magnetic Holding Table for Metal-Working Ma- 
chines. Mark Barr, Broadheath, EDR, assignor to the 
Linotype Company, Limited, London, Eng. Filed Aug. 
6, 190). 

687,932. Electric Conductor and Attachment for Print ing 
Presses. Charles H. Colby. Mt. Pleasant, Ia., assignor 
of one-half to R.F. Strutbers, Des Moines, Ia. Filed 
April 20, 1901. 

687,948. Electric Signaling and Indicating Apparatus. 
Frank W. Wood, Newport News, Va Filed May 13, 1901. 

687,957. Automobile. Jesse Fortner, New York City. Filed 
Sept. 6, 1901. 

687,909. Implement for Binking Electrical Ground-Plugs. 
Wilber E. Fisher, Bloomaburg, Pa. Filed April A 1901. 

688,024. Steering-Gear and Brake for Automobiles. Frank 
vr. Loomis, Akron, O. Filed May 24, 1900. 

688,025. Controller for Electric Automobiles. Frank F. 
Loomis, Akron, O. Filed May 24, 1900. 

688,016. Klectrio Sigoaling System. Adoniram J. Wilson, 
Westfield, N. J., assignor to the Hall Signal Company. 
Filed Oct. 23, 1900. 

688,068. Ioterrupter. Richard H. Cunningham, New York 
City. Filed July 10, 1901. 

688,077. Porous Diaphragm for Batteries. George T. Eyan- , 
aon, Philadelphia Pa., assignor to Herman J. Dercum, 
trustee, same place.. Filed May 17, 1901. 

688,119. Electrically-C'ontrolled Mechanism for Time Locks. 
Walter Rees, Philadelphia, Pa., assignor to William H. 
Hollar, same place. Filed Aug. 16, 1901. 

688,125. Electric-Lamp Socket. Jamas T. Robb, Flatbush, 
N. Y., assignor to the Mitchell Vance Company, New 
York City. Filed Sept. 27, 1901. 

688,170. Electric Furnace. John F. Hammond, New York 
City. Filed Feb. 21, 1901. 

688,212-688,2138, Thermostatic Fire-Alarm. Herman C. Vier, 
kant, Tarrytown, N. Y, Filed March 18, 1901. 


Joseph Darling, Chicora, Pa. 


Dec. 11, 1901.) 
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Telephone System in the Fire Belt." 


Within a short time the new fire main system, which Phila- 
delphia, Pa., is constructing for the protection of the busi- 
ness section known as the "' fire belt," bounded by the Dela- 
ware River, Broad, Race and Walnut streets. will be avail- 
able for use. More than half the work of layiog the mains 
bas been done, and many of the fire plugs and telephones 
that are to be used in connection with the service have been 
setup. River-front connection has been made with the sys 
tem at Walnut, Arch acd Race streets, and until a power 
house shall have been built the flreboats can be pressed 
into service to supply water for fire fighting purposes. 

Chief Sager, of the Electrical Bureau, has perfected a 
telephone system in which 75 phones are to be placed at 
street intersections in the flre belit," the object being to 
increase the efficiency of the fire main system. By com 
municating directly with the power house or fireboats the 
firemen wil] be enabled to control and regulate the water 
pressure according to the necessity for higher or lower 
power. A dozen of these telephones have already been 
erected, and it is intended to have one at each street corner 
in the most crowded sections. During the progress of a fire 
men will be stationed at the ‘phones in the vicinity, and it 
will be possible for any interested city official to get a de- 
tailed and exact report of the fire. 


The Atlantic Coast Telephone Company, which brought 
cheaper rates and better service when it was established in 
Atlantic City, N. J., last year, has joined the Interstate 
Telephone Company, for the purpose of obtaining long- 
distance service. Reports to the effect were confirmed by 
President Louis Kuehnle. Mr. Kuehnle stated that the local 
company will retain its present corporate name and man- 
agement, but otherwise will bea part of the Interstate sys- 
tem, now including plants in Paterson, Trenton, Millville, 
Vineland and other cities in New Jersey, as well as six or 
eight towns in Pennsylvania. The combination also has 
traffic arrangements with the Keystone Company of Philadel. 
phia, and it is expected that by June! of next year Atlantic 
City will be accorded direct long-distance connection with 
New York and Philadelphia and ali parts of New Jersey. 
President Kuehule recently stated that at least $100,000 will 
be expended in improving the local service and carrying out 
the traffic arrangements with the Interstate Company. He 
is now seriously thinking of erecting a newcentral office 
there, the present quarters being barely adequate for the 
demands. 


Ata recent meeting the Seattle, Wasb., board of public 
works granted permits for the erection of a large number of 
poles and the stringing of wires to the Sunset Tele- 
phone Company and the Seattle Cataract Company. It 
also gave permission to the Independent Telephone Com- 
pany to construct independent conduits. 


Seven independent telephone companies, including the 
People's, Lackawanna, Anthracite and the separate Allen- 
town telephone companies, havs combined as the Central 
Pennsylvania Telephone Company, with 8. E. Wayland as 
president. The combination controls all the lines and in- 
struments of the above-named companies and many smailer 
ones. 


The North American Telephone Company now has poles 
set from the Arkansas River to the town of Savanna, I. T, 
& distance of 80 miles. The same company has poles set from 
Holdenville to South McAlester. At Holdenville the above 
company connects with Hummer's Oklahoma line which is 
now built and operating to Oklahoma City. 


Current arresters are being placed on the telephones in 
the Troy, N. Y.,city hall by the Troy Telephone & Telegraph 
Company. The improvement, which is done at the direction 
of the board of underwriters, will be made on all the metal. 
lic circuit telephones in that city as a protection against fire. 


The new telephone line from Athens to Elberton, Ga., is 
now under headway. The new line will be completed by 
January 1. The work of rebuilding the Athens system is 
also progressing rapidly. 


The Texas Telephone Company, with principal office at 
Wichita Falls, recently filed an amendment to its charter 
increasing its capital stock to $6,000. 


The Hudson River Telephone Company has started a force 
of men at work in Middletown, N. Y., to rebuild its line, put 
up cables and make other improvements. 


The Union Telephone and the Standard Telephone Com- 
paniesare soliciting the passage of an ordinance permitt ng 
them to build a line through Chalfont, Pa. 


The subscribers of the Michigan Telephone Company in 
Detroit are notified of a radical increase in telephone rates 
totake effect January 1 People who have telepbones in 
their residences at the rate of $24 à year with the grounded 
circuit and Blake transmitter will hereafter have to pay $36 
a year, or $9 a quarter net, the new schedule being $10a 
quarter, with 10 per cent. discount for payment during the 
first month of the quarter. The metallic circuit ard service i8 
down on the new ratecard at $11.66 a quarter, with a dis- 
count of 10 per cept. for prompt payment, making tbe net 
rate $10.50 per quarter, thus charging nearly as much for 
the cheaper service as for the metallic circuit. The $30 
service for business phon es with grounded circuit at d Blake 
transmitter takes a jump to $54a year or $13.50 per quarter 
net, or $15 a quarter without discount. Business ‘phones 
with metallic circuit and long distance instruments are ad- 
vanced from 872 to $80 a year, leaving the subscriber the 
opportunity to get the old $72 rate by taking the 10 per 
cent. discount for prcmpt payment. Eztersion ‘phones go 
up from $9 a year to $12. 


Northwestern officials are considering a novel arrapge- 
ment for the convenience of passengers on the Overland 
Limited." It is proposed to connect the train while standing 
in station at Chicago and in other large cities with the tele- 
phone station by special wire and movable aj paratus. It is 
said that frequently passengers leave hc me for the train ina 
hurry and conse quently forget things they wan t to carry with 
them. In this event they cculd telephcne, ard have them 
brought tothetrain. Furthermore, business men would te 
able to use the ‘phone, either long-distance or local, to 
transact any business which they might have neglected. It 
is also possible that the company may equip the train with a 
telephone service of its own, to be used in transit. 


Articles of incorporation have been filed with the county 
clerk for a charter issued by the State auditor to the Morn- 
ing Sun, Ia., Telephcne Company. The organization has a 
capitalization of $10.00. The officers of the new company 
are: President, Fred Ccurts; secretary, Guy J. Tomlinson; 


. treasurer, Hon. E. L, McClurkin; general superintendent, 


B. L. DeLong. The instruments and lines centering in 
Morning Sun have been bought from Mr. DeLong and are 
now under control of the new company. New lines will be 
built out in the country ard the present lines extended. 
The increasing demard for telephone service has outgrown 
individual interest and it was thought that the organization 
of acompany would better handle the business. 


An extension of the Duluth, Minn.. Telephone Company's 
lines is about to be made from Two Harbors along the north 
shore of Lake Superior to Grand Marais: It is said that a 
new company will be organized to build and operate this 
branch of the system in conjunction with the general sys- 
tem. Work isto begin soon and will be completed by the 
opening of navigation. Thus will the north shore villages 
and logging interests be connected with the outside world. 


The history of the independent com panies since 1895, when 
the more important patents of the Bell Company expired, 
has been most interesting. showing. as it does the great 
advance made in both the numberof instruments used, as 
well as in the cbeapening of rates to the subscriber. The 
movement has been strongest aod most successful in the 
Middle West, particularly in the suburban districts. 


It is stated that the Interstate Telephone Company intends 
making an application for a franchise in New Brunswick, 
N.J. Two years ago the company's application for a fran- 
chise in New Brunswick was refused. If an application is 
made there is likely to be alively fight in that city, as 
it is stated that some of the aldermen are in favor of compe- 
tition in the telephone business. 


It is rumored that Dublin, Ga., will soon have a telephone 
company to oppose the Bell Company, which a short time 
ago absorbed the Dublin Telephone Exchange, or rather 
formed such advantageous arrangements that there would 
be in Dublin no competition between the two corporations 


The farmers between Sioux City and Oto, Ia., are forming 
a $25.000 company to put in a cooperative telephone line 
from Sioux City to Peiro, a new route. George Honrighause 
and D. Goodrich head the movement. The farmers plan to 
connect private ‘phones all along the line. 


Hutchinson, Kan., has a telephone war starting. An inde- 
pendent telephone exchange is almost ready to begin opera- 
tions there. As a result, the Missouri & Kansas Telephone 
Company has begun cutting rates, dropping to less than half 
the price formerly charged. 


The Lyons, N. Y., Telephone Company and the Wayne, 
N. Y., Telephone & Telezraph Company, including all rig hts. 
privileges, franchises, trunk lines and local exchanges 
owned and controlled by H. B. and 8. E. Bishop of Clyde, 
N. Y , have baeu purchased by the Eastern Electrical Con- 
struction Coi.pany of Philadelphia. The Bishop Brothers. 
were among the pioneers in the independent telephone 
mouvement in this State. After helping to inaugurate an. 
extensive Independent system in Ulster County, which in- 
cludes the city of Kingston, in 1892, they went to Clyde and 
organized the Wayne Telephone & Tele^raph Company, 
which was incorporated December 17, 1895. The Lyons 
Telephone Company was organized and incorporated by 
them March 27, 1899 Larger exchanges were established in 
Lyons. Clyde and Newark lines built, connecting these places 
with Wolcott, Savannah, Rose, North Rose, Lock Berlin, 
Clifton Springs, Phelps, Spring Lake, Alloway and Fair- 
ville. The Eastern Electrical Construction Company bas & 
large financial backing. and owns large telephone plants in 
various parts of the State, one being at Elmira. It is the 
purpose of the new owners to connect the local plants with 
their other exchanges throughout the State by copper metal- 
lie lines and furnish a first-class, up to date local and long- 
distance telephone service. 


A war between the Cumber and Telephone & Telegraph 
Company and its subscribers at McMinnville, Tenn., seems 
imminent. When the Cumberland bought out the old Mc- 
Minnville Telephone Company it immediately began to over- 
hau) and improve the lines and service, putting in a new 
outfit througbout, and have given the subscribers notice 
that beginning January 1 the old rate of $1 per month for 
on business houses will be raised to $2.50 and the old rate cf 
$1 residences to $2 per month. The subscribers naturally do 
not take kindly to the raise, and say that they will take out 
their 'phones before they will pay it; that the old company 
made a handsome profit at the old rate, and the increase 
proposed is unreasonable. 


A Boston, Mass., report states that the Erie Telephone 
notes for {9,000,000 will be paid on January 10, and that 
there is every prospect that important bauking interests 
will undertake the reorganization of the company. 


The firat directors’ meeting of the Inter-State Independent 
Telephone & Telegraph Company, recently organized in 
New Jersey with $3,000,000 capital, was held in Joliet, 
III. The company decided to purchase several independent 
telephone systems in addition to these already owned in 
Joliet, Aurora, Whiteside County, and in Iowa, but the 
location of these companies is not made public. Officers 
were elected as follows: President, Senator Henry H. Evans, 
Aurora: vice-president, Frank Tracey, Springfield, O.; 
secretary and general manager, Edward R. Conklin, Joliet: 
treasurer, A. B. Conklin, Aurora, and general counsel, Maz- 
zini Slusser, Chicago. 


Justice McAdam of the Supreme Court of this city has 
granted an order dissolving the Smith-Vassar Telephone 
Company of No. 27 William street, aud appointed Herman 
W. Williams receiver. Prcceedings for the dissolution were 
begun a year ago. The company was incorporated on Octo- 
ber 25, 1895, with a capital stock of $1,000,000. The annual 
report ia January last showed lia^ilities of $100,000. 


The case of the Ualon Telephone Company of Owosso, 
Mich., v8. the Michigan Telephone Company of Detroit, was. 
settled in thecircuit court lately. A year ago the Bell people. 
began cutting out offices near Owosso, belonging to. the 
Owosso Company, alleging it had purchased them of the. 
New State Company. The Owosso concern secured an in- 
junction restraining further action. Now the Union Com- 
pany has put in wires anti offices of its own. 


TELEPHONE INCORPORATIONS. 


The Carroll County Telephone Company, Bosworth, Mo. 
Capital stock, $1,000. Inoorporators: H. A. Forsythe, R. E. 
Cabbell, W. P. Stout and others. 


The Kansas City Home Telephone Company, Kansas City, 
Mo. Capital stock, $50,000. Incorporators: O. C. Snider, 
John Enoch, Ed. Barber and others. 


The Farmers’ Mutual Telephone Company, New Sharon, 
Ia. Capital stock, $4,500. Officers: Noah Yoder president, 
J. R. Roberta vice president, S. H. Cox, secretary and E. C 
Stuttsman treasurer. 


The Sioux City & Black Hills Telephone Company, Ponca, 
Neb. Capital stock, $100.000. Imcorporators: F. B. Rowe, 
E. E. Halstead and J. McCarthy. 


The Harrison County Mutual Telephone Company, Brook. 
line, Mo. Capital stock, $9,000. Incorporators, Arehie 
Scott, Lewis Marrs, P. H. Russ and others. 

The Rollin Telephone Company, Town House, Mich. Cap- 
ital stock, $10,000. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Bennettsville, S. C.—The citizens have voted the 
issuance of bonds for the installation of an electric 
light plant. 

Boyne City, Mich.—The council has made a con- 
tract and gave a 30-year franchise for street and com- 
mercial electric lighting with W. H. White & Co. 

Bryn Mawr, Pa.—John D. Rockefeller has answered 
the cry of Bryn Mawr College for money to erect 
a student’s dormitory on the college campus. For 
this purpose and also to build a heating and electri 
light plant Mr. Rockefeller has given $230,000 to the 
institution. 
= Camden, N. Y.—At a meeting of the board of 
village trustees a resolution was passed to issue a call 
for a special election to be held soon for the purpose of 
submitting the qnestion of a municipal electric light- 
ing plant calling for an appropriation of $15,000. 

Center, Tex. -W. N. Bailey of Nacogdoches, is in- 
vestigating with & view to establisbing an electric 
light and ice plant bere. 

Concord, N. H.—The Penacook Electric Ligbt Com- 
pany has increased ite capital stock to $30,000. 

Covington, O. - At a recent meeting of the general 
council and the committee of the Business Men's Club 
a plan was arrived at whereby the citizens will in all 
probability obtain a perfect system of electrical illum- 
ination of the city. 

Crystal Falls, Mich.—The common council has de- 
clared for municipal lighting and it bas been decided 
to establish an electric plant to be operated in conjunc- 
tion with the waterworks system. The improvement 
will cost about $25,000. 

Dallas, Ore.—The city council will be petitioned at 
its next meeting to purchase the electric light plant 
now operated by a local company. A petition to this 
effect is in circulation and is being generally signed. 

Dunlap, Ia.—Thbis town is agitating the question of 
an electric light plant. 

Elmer, N. J. — Parties have been here with a view of 
installing an electric light plant. 

Glen Ellyn, IIl.—The citizens of this place are agita- 
ting the question of issuing bonds for anelectric light 
plant. 

Harrisburg, Pa.—The Citizens’ Light, Heat & Power 
Company has purchased land. and is making surveys 
preparatory to the early erection of & gas and electric 
light plant. 

Lost Nation, Ia.—The citizens are agitating the ques- 
tion of the establishment of electric lights. 

Minneapolis, Minn.—4A resolution will be submitted 
to the council. to submit to & vote of the people & 
proposition to issue $300,000 in bonds for a municipal 
lighting plant. , 

New Albany, Ind.— The contract for installing the 
plintof the Borden Electric Light Company has been 
a* arded to O. C. Thompson, of this city, and it will be 
iu operation by January 1. 

New Haven, Conn.—Contracts have been nearly 
completed for the installation of a giant electric light 
and power plant in the new shops of the New York, 
New Haven & Hartford Railroad Company at Read- 
ville, Mass. The plant will not only illuminate the 
shops but will also manipulate all the shop machinery. 

New Orleans, La.—This city contemplates construct- 
ing an electric light plant. 

New Ulm, Minn.—This city has issued $20,000 in 
bonds for an electric light plant. Plans have been 
prepared by Chas. L. Pillsbury of Minneapolis. 

Oxford, Pa.—Plans are being prepared by the big 
local steel company for lighting the town with elec- 
tricity. l 

St. Louis, Mo.—The Citizens’ Electric Lighting & 
Power Company has completed plans for a large 
electric light and power plant on its property. The 
plant when completed will involve an outlay of 
$2,000,000. 

Wampum, Pa.—This place is soon to be illuminated 
by electric light. A company composed of H. N., 
F. M., G. E., F. R. and L. E. Miles has been formed 
and has obtained a right of way for poles and wires 


through the town from the borough council. 
tion for a charter has been made. 

Waynesboro, Ga.— The city will issue bonds for the 
construction of waterworks and an electric light plant. 
The mayor can be addressed. 


Applica- 


Street Railways. 


Albany, N. Y.—The People’s Traction Company 
of New York City has leased its property and fran- 
chises to the Interurban Street Railway Company for 
aterm of 999 years, according to a certificate filed 
December 5 with the Secretary of State. 

Alderson, I. T.—St. Louis and Texas capitalists are 
figuring on coustructing asystem of electric railroad to 
connect South McAlester with Krebs, Alderson and 
McAlester. 

Canton, O.—Protracted negotiations have resulted in 
the transfer of the Canton-Massillon Electric Railway 
to Philadelphia parties. The property consists of local 
lines in this city and Massillon and an interurban line 
of eight miles, and also an interurban line from Mas- 
sillon to Navarre, five miles. It is said the purchasers 
are closely associated with the Elkins- Widener syndi- 
cate of Poiladelphia, and there is a well-defined rumor 
that the Northern Ohio Traction Company will take 
formal possession within 30 days. 

Charlotte, Mich.—The council has granted a fran- 
chise to the Central Michigan Traction Company. An 
electric railway from Jackson to Grand Hapids is to 
be built. 

Danville, Ky.—An electric line connecting this city 
with the Louisville & Nashville Railway at Junction 
City, and moving it 30 miles nearer to Louisville, is 
now a certainty. 

Exeter, N. H.—Wallace D. Lovell of Newton, Mass., 
has disposed of his electric railway system to the New 
Hampshire Traction Company, composed of New York 
and Boston capitalists. 

Lansing, Kan.—Willard W. Winner, the electric 
line promoter, will appear before the board of county 


commissioners of Leavenworth County soon and ask for 


a franchise to build an electric line from herethrough 
the county, passing by Fairmount, Basehor, Tonga- 
noxie and to the Kaw River. 

Lexington, Ky.—The capital stock of the George- 
town & Lexington Traction Company has been in- 
creased to $2,500,000. 

Lima, O. -The Western Ohio Railway Company of this 
city has increased its capital stock from $1,000,000 to 
$3,000,000 and secured the additional right to construct 
electric lines from Wapakoneta to Shelby, St. Mary's 
to Celina, and from Celina to a point on the west line 
of Mercer County. 

Newport, Ky.—A. S. Berry and others of this place 
are interested in a proposed electric railroad between 
Fort Thomas, Alexandria and Cold Springs, and a 
company may be formed in the near future to take up 
the project. 

New York City.—The American Standard Railway 
Company of this city has been formed to construct 
electric railways on a capital of $50,000. G. L. Camp- 
bell, Nyack; W. J. Brooks, New York City; W. C. 
Herr, Strasburg, Pa., are the directors of the con- 
cern. 

Phillipsburg, N. J.—A certificate of incorporation of 
the Phillipsburg and Washington Street Railway Com- 
pany was recently filed at Belvidere, with a capital of 
$500,000. The incorporators are Robert E. Wright, of 
Allentown, Pa.; C. M. Bates, of Brooklyn, N. Y.; and 
William M. Davis, of this place. The company pro- 
poses to extend the trolley line from here tothe cement 
industries at Alpha, Vulcanite and Washington. 

Pittsburg, Pa.—Stockholders of the Philadelphia 
Company met last week and formally voted on the 
$115,000,000 trolley and light deal which has been 
under discussion here several months. Out of a total 
of 375,460 shares of stock 302,508 were represented, 
the vote being upanimous on the three propositions 
submitted 

Princeton, N. J.—Tom Johnson's trolley syndicate 
scored a decisive victory over the authorities of Prince 
ton University and former President Cleveland last 


week, when the town council passed the ordinance 
permitting the trolley road to enter Princeton through 
Witberspoon street. 

Somerville, Conn.— The Hartford & Springfield 
Street Railway Company is said to be negotiating for 
the purchase of the charter for the construction of an 
electric railway between Thompsonville and this place. 
The road will probablv be built and in operation 
within a year. 


Manufacturing. 

Lincoln, Neb.— The Nebraska Electrical Company, 
capitalized at $25,000, h s been incorporated by Sam- 
uel G. Musser, Clinton C. Burr and George W. O. 
Farnham, to deal in and manufacture electrical sup- 
plies. 

Manchester, Conn.—The Norton Electric Instrument 
Company of this city has filed a certificate of incor- 
poration in the office of the Secretary of State. It has 
a capital of $10,000, and will deal in and manufacture 
electrical supplies and motive power. 


Company Matters. 


Cincinnati, O.—The Consolidated Gas & Electric 
Light stockholders have been called to meet January 
8, to decide on the issue of $1,000,000 of new stock 
proposed by the directors. 

La Crosse, Wis.—The Central Electric Company of 
this city has increased its capital stock from $25,000 to 
$50,000. 

Savannah, Ga.—The Savannah Electric Company 
has been formed and will consolidate and improve the 
electric interests of this city, which will be bonded for 
about $7,000,000. 

York, Pa.— The Arrowsmith Electric Company, of 
Reading, which has a branch establishment in this 
city, was recently incorporated with a capital of 
$100,000. 


"v9 


Mines. 


Oxford, Pa.—A plant will be built to light up the 
mines and mills and run the machinery by electricity. 

Port Townsend, Wash.—Advices from Douglas 
Island state that the Treadwell Mill will soon be oper- 
ated by electricity. The company is negotiating with 
the owners of the Sheep Creek water power for the in- 
stallation of a large plant on that stream for genera- 
ting electricity, which will be conducted across Gasti- 
neaux Channel by cable, a distance of four miles, to 
the Treadwell plant. The Treadwell Company operates 
1,000 stamps, and the importation of a large amount of 
coal is required. With the introduction of electricity 
for power tbis expense will be overcome, ard the cost 
of milling ore will be reduced about one-half. 


Automobiles. 


Bellefontaine, O.—At the session of the Bellefontaine 
Commercial Club the president stated that Mr. Miller, 
of Kenton, had signified his intention of coming to 
Bellefontaine to start & factory to manufacture auto- 
mobiles and electric storage batteries. On motion of 
Mr. Brand the matter was referred to the committee 
on new industries. There is talk of organizing a local 
company to operate this factory and the suggestion 
was made that A. J. Miller be made president. 

Memphis, Tenn.—The charter of the Menges Engine 
& Manufacturing Company was lately filed in the 
register's office, with the following incorporators: 
A. C. Menges, W. E. Graves, J. 8. Moody, N. Nelson 
and A. L. Cross. The capital stock is $5,000, and the 
company will manufacture engines, automobiles and 
electric light plants. 

Springfield, O.—Jesse French, the head of an auto- 
inobile factory in St. Louis, has recently been here and 
thinks this city a desirable place in which to locate a 
factory for the manufacture of horseless carriages. 

St. Louis, Mo.—Automobiles will be running on 
Eads Bridge, tocarry passengers from State to State, 
by March 1. The Interstate Transit Company bas 
been incorporated in Illinois with $200,000 capital, 
furnished by St. Louisans, to operate au automobile 
passenger line on the bridge. 
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STREET RAILWAY STOCES. 
NA 
NEW YORK CITY. 


value 
Bleeker Street and Fulton Ferry................ 100 
Broadway and Seventh A venue................ 100 
Central Crosstown.............eeeeeeeee . 100 
Central] Park, North and East Hiver........... 100 
Christopher and Tenth Street.. s.s... 100 
Dry Dock, East Broadway and Battery.. e 100 
Eighth Avenue PEE EE ͥ 00 100 
Metropolitan Street Rallway.................. 100 
Ninn ⁊te.e. e bas 100 
Second Avenuaunſeee ern 100 
Sixth Avennunnnnundd heec 100 
Third Kennnsss ?D 100 
Twenty-Third Streeſeee k. ees 100 
OTHER CITIES. 
Albany United Traction....................... 100 
Brooklyn City Railway cece ee ees 100 
Brooklyn Rapid Transit....................... 100 
Baltimore United Railways, com.............. 50 
do. do. do. Drel ounie 290 
,, 100 
Cleveland City Railßwau-9,. n q ; 100 
Cleveland Electric Railway..... F 100 
Columbus (O.) Street Railway ——Ü 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. .. pref... es 100 
North Jersey Street Railway.................. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Rallway, new............... 100 
do. do. do. PCC 100 
St. Louis United Railways, com...........,.. 100 
do. do. do. Pre 100 
United Electric of New JerBey. onis occi esos 100 
PHILADELPHIA. 
American Railways..................... ꝗͥ̃ 50 
CICIZODS MNT 50 
Columbus Railwayuõꝭu9yy9y9y9ꝰ 100 
Columbus Railway, pref.................. cee 100 
Consolidated Traction of New Jersey......... 100 
Continental 829 paid.......................... 50 
Consolidated Traction of Pittsburg.......... 50 
do do j aD a i i ioie dove 8 50 
Dayton Traction ...... .............. eere 100 
Fairmount Park and IIaddington............. 50 
Fairmount Park Transportation............ S. 50 
Frankford & Southwark 50 
GermahtoWD ggg ³ðR HEX ERO 50 
Green & Coates, 815 paid...................... 50 
Hestonville Mantua & Fairmount............. 50 
do Pf Cer ee CE dea 50 
Indianapolis Street Rallway.................. 100 
Lehigh Avenue, $30 paid...................... 50 
Newark; IN. Dicer yes ð, v ee ESAE NR ERAI 100 
Philadelphia City, $23.15 paid. ................. 50 
Philadelphia & Gray's Ferry, $25 paid......... 50 
Philadelphia Traction ........................ 50 
Railways Company General ................... 5 
Reading Traction........................ eee 50 
Ridge A venue, 828 paid........................ 50 
Rochester dress... E KEPT 100 
Scranton and Carbondale...................... 100 
Second & H“... REX EE 50 
Scranton Railway via 50 
Thirteenth & Fifteenth...................... 50 
Trenton Street RallßwWũuꝶ ggg 50 
, sands casein 2 


Union Traction, $17.50 paid.................... 
United Power and Transportation, $29 paid.. E- 


United Traction of Pittsburg................. 
do do jo) cic seins E ͤ 8 50 
United Traction of Reading, Pa.............. 50 
West Philadelphia ..................... eese 50 
Wilmington and West Chester Traction...... 50 
BOSTON 
Boston Elevated, TULL BS10. s se wig 100 
West End Street, coůuuu eee eee eens 50 
do. do. .do. pre. dea ie 8 50 
CHICAGO. 
City: Rall Way 2.2402 Vor EUER decanted: 100 
Lake Street Elevated.......................... 100 
North Chleag0.....oos aea hy 2 —.. 100 
Union Traction, cot]: revere 100 
do. do. e ieee. ux. 100 


ME. Par 
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LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Moonday, December 9, 1901. 


Last Sale. 
Bid. Asked. 
33 36 
248 249 
255 260 
208 220 
180 190 
120 130 
400 410 
1604 1602 
196 205 
217 220 
175 215 
120 120% 
408 415 
102 103 
242 243 
63$ 631 
158 154 
91 92 
99 101 
109 110 
854 872 
43 49 
16 20 
26 27 
102 106 
221 24 
109 110 
38 40 
94 96 
35% 36 
891 601 
281 282 
431 43 
3094 360 
45 451 
100 103 
65 61 
155 1553 
23 231 
63 631 
156 1561 
11 711 
22 221 
466 4661 
1474 148 
151 1512 
48 483 
121 13 
47 477 
42 424 
205 2051 
101 1014 
978 98 
2i 21 
321 321 
3084 310 
25 251 
261 21 
3051 306 
24 244 
310 3104 
240 245 
321 33 
40 404 
14 144 
50 504 
252 2524 
49 464 
1654 166 
94 941 
1134 114 
185 1854 
114 11& 
190 200 
10i 11 
51 511 
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NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company...................- 50 13 74 
Consolidated Traction Company, com.......... 50 23 234 
do. do. do. pref.. 50 64 641 
Federal Street and Pleasant "Valley Railroad.. 25 5 57 
Pittsburg and Birmingham Traction Co....... 50 471 49 
United Traction Company, pref............... 50 47 48 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. | Par Last Sale. 
NEW YORK CITY. Value. Bid. Asked. 
Electric Boat, COM......... 0... cece 100 19 22 
do do- «; mv 100 45 50 
Electric Lead Reduction...................... 100 2 21 
Edison Ore Milling Co. 10 8 11 
Electric Vehicle, coůũůk1ũtktt t... 100 3 39 
do do pref........ — sas 100 4 5 
General Carriage...................eeeeeeeeeA 100 18 14 
General Electric. ......... ccc cece cece cence cece 100 28)t 2814 
BOSTON 
Boston Electric Lig reae SENE 100 sá 85 
Edison Electric Illumina ting. . q 100 241 245 
General Electrico uk EU eee nnn 100 2811 2814 
Massachusetts Electric Companies, com....... 100 301 31 
pref....... 100 94 941 
* Westinghouse Alert & Mfg., cou. 50 73 131 
do do do pref 50 17 78 
CHICAGO. 
Chicago Edison... or ecr xv wn E 100 155 156 
National Carbon, com............ . 100 19i 20 
do do . DIe[. io. Lors 100 83 84 
PHILADELPHIA. 
Electric Company of America........ eee 50 6 6 
Electric Storage Battery, com................. 100 63 66 
do do do Prêlune we eenud 100 644 66 
General Electric Automobile........... tals soe 50 i 
National Electriccqca e.. 10 11 111 
Pennsylvania Electric Vehicle, com 50 1 11 
do do do pref............. 50 1 11 
Philadelphia Electric trust ctfs. r^ paid. Dea 25 44 4i 
OTHER CITIES.. 
Allegheny (Pa.) Lighting Company........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 197 200 
Narragansett Electric Company, Providence.. 50 92 93 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1411 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value, Bid. Asked. 
American Telephone & Telegraph Company.. 100 160 1602 
Erie Telegra dy & Telephone Company........ 100 17 19 
New England Telephone Company............ 1334 1313 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 107 110 
Commercial Cable Company................... 100 175 184 
Franklin Telegraph Company................. 100 47 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 120 123 
Mexican Telephone Company................ 100 2 2 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegraph................ 25 78 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.... 25 100 100 
Commercial Union Telegraph Company...... 25 115 8 
Western Union Telegraph Company ; 91í 914 
MISCELLA N EOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 106 109 
Cumberland Telephone & Telegraph Co...... 50 1332 133 
Chesapeake & Potomac Telephone Company.. 100 72 153 
Chieago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company... 1 84 
Hudson River Telephone Company............ 100 100 105 
Northwestern 'Telephone Company, guar...... 50 122 126 
Providence (R. I ) Telephone Company........ 50 971 98 


Southern New England Telephone Company.. 100 
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ELECTRICAL SECURITIES. 


Closing Prices, Monday, Dec. 9 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 


Last Sale, 
Value Bid Asked. 
Electro-Pneumatic Transit... ....... iw - 10 1j 2 
Eddy Electric Manufacturing Company.. TE 25 8 81 
Storey General Electric....... ................ 10 9 12 
Consolidated Car Heating —— . 100 50 55 
Standard Underground Cable......... aWessesnr “LOO 180 190 
Pratt and Whitney, pref....................... 100 84 92 


STREET RAILWAY BONDS. 


ALBANY. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 5s....... 1174 J&J 
do. do. do. gen. mtg. 5s....... 1164 M&N 
Watervliet Turnpike & RR” Ist mtg. 68...... 125 M&N 
do. do. do. 2d. mtg. 68...... 124 M&N 
Troy City Railway SUPR OY) Ist 5s...... ess. 1104 Ae 
BROOKLYN 
Bkn. Heights, Ist mtg. — Mer 1084 A&O 
B., Q. C. & Sub., ess rr vs vas CES J&J 
do. Ist con Ingo FF 101 MXN 
Jamaica & Bkn Ist mtg.. ee ave. LUD J&J 
Sea Beach lst mtg.......... F 86 M&S 
Bkn. Un. El. Ist tee... hn 101 F&A 
Nassau Electric, cn nt gn. 98 J&J 
do. Ist. mtg „ „ % eee %% „„ „% „„ „% „% % „% % „% „ % 6% „% „% ees 114 A & O 
Atlantic Avenue Ist mtg . . 108 A&O 
do. do. gen mtg.......... — ere 115 A&O 
NEW YORK 
Bleecker St & Fult/n Fer’y RR, Ist mtg 78..... [984 21 
Cent P’k, N. & E R. RR, 1st cons mtg 48...... 107 J &D 
Central Crosstown RR, 1st mtg 68............. 125 M&N 
Coney Island & Brooklyn RR, 1st mtg 58...... 101 J&J 
D Dock, E Bd'y & Bat/y B gen mtg 58 N 117 J&D 
do. do. do. RR scrip 5 percent. 102 F&A 
Eighth Av RR Co, cert indebt 6 per cent. 208 F&A 
42d St, Man & a Nicholas Av 1st mtg 68...... 1164 M&S 
do. 2d mtg inc 6s... 89 J&J 
Lex Ave & Pav Ferr RR, Ist mtg g 5s.......... 124 M&S 
Metropolitan St Ry Co g mtg cl tr g 58........ 120] F&A 
Second Ave Ry gen cons Mtg 58................ 120 M&N 
do. deb 5663 5 S. 1084 J&J 
Steinway Ry (L. I.) Ist mtg (qc Sea a 116 J&J 
South Ferry RR Co Ist mtg 533. Vae das dE .... 1104 — 
Third Ave RR 1st mtg g sss ees UP J&J 
Twenty-third Street Ry lst mtg 68............ — J&J 
do. // xs Ch) esas 106 J&J 
Union (Huckleberry) Ry 1st mtg 5s............ 113 F&A 
BROOKLYN 
Kings Co Elec L & B5 T UM 200 Q& M 
do. dO. Bb. sas en VE Eras save. 110 A&O 
do. do. pur mtg.............. oe 126 A&O 
Edison consol mtg....... E s C 904 J&J 
PHILADELPHIA. 
Baltimore Traction Ist 5s coup 192999 .... M&N 
do do col gold 5s 1900 ... 100 J&J 
Buffalo Railway con 5s reg coup 1931.......... 118 F&A 
Citizens of Ind Ist con gold 5s reg coup 1933.. 110 M&N 
Columbus St Railway 1st con gold 5scoup 1932. 100 J&J 
Continental Passenger 1st 68 coup 1909........ m J&J 
Consolidated Traction of N. J. 1st gold 5s 1933. 109% JX D 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1004 JX D 
Dayton (O.) Traction 1st gold 5s reg 1916. 95 J&J 
Duquesne Traction 1st 5s reg coup 1930........ 1171 J & J 
Electric-People’s 48 trust ctfs reg 1945.......... 968 A&O 
Fairmount Park Transp Ist gold 5s reg c 1912. s M&S 
do do 2d gold 58 reg coup 1912. $25 M&S 
Germantown Passenger Ist 58 reg 1904... J &D 
Hestonville 2d 68 coup1902............... sees. 102 M&S 
do do con gold 5s reg coup 1924.. 120 M&N 
Holmesburg, Tacony & Frank, Ist g 5s re 1925. 100 M&N 
Indianapolis St Railway gold 4s reg coup 1033.. 83 J&J 
New York & Queens County 58 1946.......... bad A&O 
People’s Pass stock trust certiticates reg 1943.. 105% F X A 
Philadelphia Traction col tr 48 coup 1917. 106 F&A 
Rapid Railway lst g 5s reg coup 1915........ . 105 M&S 
Reading Traction Ist 65 reg coup 1933 12 J & J 
Reading & Womelsdorf 1st 5s coup 1925........ eds J&J 
Rochester Railway con 5s reg coup 1930........ 110 A&O 
Scranton & Carbondale 1st 6s reg coup 1923.. 100 J & J 
Scranton Railway lst con 5s reg coup 1932.. 105 J&J 
Scranton Traction 1st 6s reg coup 1930.. ive, 117 M&N 
United Railways (Balto.) tr ctfs. 48 reg 1940.. 96 JX J 
United Trac (Pitts.) gen mort 5s reg coup 1907. 1154 JJ 
United Traction (Reading) 5s coup 1926 103 J&J 
West Philadelphia mort 8s reg 1906...... Seid oat 111 A P 


West Philadelphia 2d mortóscoup 1926.......... 118 


NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 163; (2165£c. ; Lake, 165((g17o. ; 
casting. 1614 C163. 

The Canton-Massillon (O.) Electric Railway has baen transferred to Phila- 
delphia interests. 

The Electric Company of America has taken possession of the Altoona (Pa.) 
Edison Company. 

The strike of stre»t car employes of Reading, Pa., which has been in progress 
for three months, was declared off Saturday. 

It was announced authoritatively on Monday that the Edison Illuminating 
Company has acquired the street railways at Savannah, Ga. 

The General Electric Company has declared the regular quarterly dividend of 
2 per cent. on its common stock, payable January 15 to stock of record Decem- 
ber 31. 

The Pennsylvania Electric Vehicle Company will reduce the par value of its 
86,000, 000 capital stock from $50 to $10 a share. The step will save $3,000 a year 
in taxes. 

The Philadelphia Company of Pittsburg has declared the regular quarterly 
dividend of 1½ per cent. on its common stock, payable January 15, to stock of 
record December 20. 

The United Gas and Electric Company, capital, $4,000,000, was incorporated 
in New Jersey on Monday. The incorporators are John D. Fearhake, Frank B. 
Pierce and Edward P. Meeker. 

The United Traction Company, of Albany, N. Y., for the four weeks ending 
Saturday, November 23, showed an increase in gross earnings over the correspond- 
ing period last year of $1,700.90. 

The Twin City Rapid Transit Company has declared the regular quarterly 
dividend of 154 per cent. on its preferred stock, payable January 2. Books close 
December 23 and reopen January 2. 

The directors of the Chicago Telephone Company voted to increase the 
capital stock from $9,000,000 to $12,000,000, The new issue will be offered to 
holders at par in proportion of one new share for each three of old. 

Christmas presents in divilends and interest amounting to more than $48,000,- 
000 will be paid this month. This is about $0,000,000 more than was disbursed 
last year, the payment of which was considered a record breaker. January dis- 
bursements will amount to fully $125,000,000. 

The Cleveland & Buffalo Transit Line directors have voted to increase the 


* capital stock from $700,000 to $1,000,000. A regular quarterly dividend of 174 per 


cent. and an additional dividend to distribute the surplus, which had been earned 
on account of the Pan-American Exposition, were declared. 


A Pittsburg dispatch says the stockholders of the Philadelphia Company 
voted to conclude negotiations whereby all the traction lines in Allegheny County, 
except the West End Company, will come under the control of the Philadelphia 
Company. They also voted to increase the capital stock from $21,000,000 to $36,- 
000,000 and to increase the bond issue from $0,500,000 to $22,000,000. 


The Marietta, O., electric lines have been sold to the Parkersburg Interur- 
ban Lines through the latter's representative, C. R. Shattuck, of Parkersburg. 
The consideration is approximately $400,000, the money to be paid by December 20. 
The local lines will be consolidated with the Parkersburg system, and the lines in 
the two cities, besides the connecting road to be built between Marietta and Park- 
ersburg by the latter concern, will all be under one management. 


On Saturday last the first pap ars were sent to Springfield, III., for the incor- 
poration of the Automatic Electric Company of Chicago, with a capital of $2,000,- 
000. It hassecured manufacturing rights for the United States and the plant of 
the Strowger Automatic Telephone Exchange. The incorporators are: Edwin 
W. Gearhart, James C. Law, Albert G. Wheeler, Jr., Thomas H. Watkins, Scran- 
ton, Pa.; Charles E. Eddy, aud J. B. Russell & Co., bankers, of Wilkes- 
Barre, I a. 


Amalgamated Copper dropped to 65 Monday and then went up to 71. The 
stock went up, it is said, because the Rothschild mines had agreed to limit the 
output of their Rio Tinto mine and be content with the lion's share and not the 
whole of the copper trade of Europe; the stock went up becausea Paciflc cable is 
to be laid, aud there will be a demand for 4,000,000 pounds of copper; the stock 
went up because a man with the power knew that another man was short of it and 
was so involved that a rise where he looked for a fall meant ruin to him.” There 
are 14,000 stockholders of Amalgamated Copper, and the amounts lost in the 
cities where the larger blocks of the stock are held are estimated at $100,000,000. 
The Leaviest losers are in the New England States. 


At an adjourned meeting of the stockholders of the Edison Electric Illuminat- 
ing Company of Boston, the amount of the capital stock of the corporation was 
increased from $7,102,700 to $7,850,100. The directors of the company offer to 
stockholders of record December 4th 7,477 shares of the capital stock of the com- 
pany at $200 per share at the rate of two new shares for every nineteen old shares 
now held by them. The right to subscribe will expire at the close of business 
January 10, 1902, and all subscriptions and all assignments of rights must be re- 
ceived at. the office of the Old Colony Trust Company of Boston on or before that 
date. Payment for the shares subscribed for must be made as follows: Thirty 
per cent. on or before February 1, 1902, and the remainder, or 50 per cent., on or 
before May 2, 1902, on which datecertiflcates will be issued. 
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EDITORIAL NOTES. 


Public announcement 

Copper Cut has been made by the 

After Big Losses. Amalgamated Copper 

Company of a reduc- 

tion of 13 cents a pound in copper products— 

electrolytic now being quoted at 15 (0 151 

cents. The cut will undoubtedly reduce the 

dividend of Amalgamated stock—and this, 

too, after investors have suffered a loss of over 
8100, 000, 000. 

The manipulation of the stock by the Wall 
Street gamblers is nothing more than an 
economic crime and has startled the flnancial 
world. ELECTRICITY has warned the public 
many times about the over-capitalization of 
industria] stocks, and has shown that the 
governors of the Stock Exchange were derelict 
in their duty in listing over capitalized securi- 
ties, and thus giving a nest of unscrupulous 
gamblers an opportunity for trading on the 
gullibility of the public. 

The copper deal?" has called forth the 
following from a leading member of the Stock 
Exchange: 

* You have no idea what great losses have 
been taken in Amalgamated by the outside 
public. Hundreds of people, many of them 
women, were induced to purchase the stock at 
high prices because of the respectability of 
the names of tbe controlling interests, and 
through the many alluring promises held out 
that the stock was ‘on its way to 200, and in 
time would become a second Standard Oil.’ 
When the bottom dropped out, many of these 
people—some of them who owned their stock 
outright—took their losses, not a few of them 
because at the offices of the company and by 
interests identifled with the property all in- 
formation as to the condition of the property 
and of the trade was refused—refused, mark 
you, to stockholders. Some of the more dar- 
ing speculative holders refused to sell, and 
hence itis that with every further drop in the 
price money is being forwarded from Chicago, 
Cincinnati, New Orleans and a dozen and one 
other cities to furnish additional margin. But 
the total of the losses taken by legitimate in- 
vestment holders (apart from speculators) has 
been simply enormous. 

“Of course such a thing would never have 
happened if the management bad been open 
and honest. 

" For my own part, I don't see how the 


stock was ever admitted to the Stock Ex- 
change. The statement furnished at the time 
was practically no statement at all, but the 
‘guardians of the public's interests '—that is 
to say, the governors of tbe Stock Exchange— 
apparently shut their eyes to this neglect. I 
wonder why.“ 
& 4 * 
It is quite evident that a 
A Department determined effort will be 
of Commerce made in Congress during 
and Industries. the present session to se- 
cure the passage of a bill 
creating a new executive department to be 
known as the Department of Commerce and 
Industries. During the first week of the ses- 
sion six or more bills with this object in view 
have been introduced and referred to the 
proper committees. That of Senator Nelson, 
who is chairman of the Senate Committee on 
Commerce, and a staunch advocate of the pro- 
posed department, will probably be selected 
for enactment. Senator Nelson’s bill provides 
for a Secretary of Commerce, who shall have a 
place inthe President’s Cabinet, and whose 
province and duty it shall be to foster, pro- 
mote, and develop the foreign and domestic 
commerce, the mining, manufacturing and 
shipping industries, the labor interests, and 
the transportation facilities of tbe United 
States; and to this end the department shall 
be vested with jurisdiction and control of the 
departments, bureaus and branches of the 
public service which have heretofore had con- 
trol of these matters. A branch of tbe pro- 
posed department, to be known as the bureau 
of manufacturers, is to be vested with the 
duty of promoting and developing the various 
manufacturing industries of tho United 
States, and markets for the same at home and 
abroad, by gathering and supplying all avail- 
able and useful information concerning such 
industries and such markets. 

The need for this new department was well 
expressed in the resolutions adopted by the Na- 
tional Reciprocity Convention, held recently 
in Washington. President Roosevelt also 
recognizes the great and growing need for the 
new department and in his first annual mes- 
sage to Congress strongly recommended the 
enactment of a law to create the department 
of commerce, for the purpose of broadening 
our markets, securing our business interests 
on a safe basis, and making firm our new posi- 
tion in the international industrial world.“ 

The electrical fraternity is vitally concerned 
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in this matter and no doubt will lend its in- 
fluence and aid to the movement now well 
under way to secure the enactment of the 
pending legislation. 
& & * 
This is certainly an era of 


The Gigantic gigantic undertakings, at 
Projects of the least so far as New York 
Pennsylvania City is concerned. The 
Railroad. elevated railroads are 
being converted from 


steam as motive power to electricity, the 
underground rapid transit tunnel is being 
pushed ahead with vigor, and now it is an- 
nounced that the Pennsylvania Railroad Com- 
pany proposes to have a terminal in the heart 
of the city, and with this object in view will 
not only burrow under the Hudson River, but 
under the East River as well, in order to con- 
nect with Long Island, through the medium 
of the Long Island Railroad Company, which 
it is understood, the Pennsylvania now con- 
trols. To carry out this plan there was 
incorporated at Albany last week the Penn- 
sylvania New York Extension Company, with 
& capital of $1,000,000. Referring tothe pro- 
posed change, President Cassatt, of the Penn- 
sylvania Railroad Company, is reported as say- 
ing: 

“The Pennsylvania Railroad Company is 

now prepared to carry out its policy, long 
since adopted, of extending its railroad into 
New York City and therein establishing a 
suitable passenger terminus for the accommo- 
dation of the public. 
To accomplish this on a comprehensive 
plan the Long Island Extension Railroad Com- 
pany will withdraw its application for powers 
to construct its terminal reilroad, and in lieu 
of such independent construction it is now 
proposed to build, under the charter of the 
Pennsylvania New York Extension Railroad 
Company, just organized, and a New Jersey 
Railroad Company, about to be organized, a 
through underground connection between the 
Long Island Railroad and the Pennsylvania 
lines in New Jersey, and to construct a proper 
and com mod ious joint underground terminal 
station in New York City for the Pennsylvania 
and Long Island roads. 

" After years of exhaustive study, the con- 
clusion bas been reached that a tunnel line, 
operated by electricity, is in every way the 
most practical, economical and the best, both 
for the interests of the railroad company and 
of the city. The line as adopted will traverse 
the City of New York from the Hudson River 
to the East Hiver, and be underground 
throughout, and at such depth as not to inter- 
fere with future construction of subways by 
the city in all its avenues similar to the one 
now building along Fourth avenue. 

“As the railroad will be wholly underground 
and operated electrically, in the same manner 
as the recently constructed Orleans Railway 
Extension in Paris, it will not beobjectionable 
in any way. There will not be any smoke, dirt 
or noise, and as all the surface property may 
be built upon after being utilized underneath 
for railroad purposes, the neighborhood of the 
Station will be improved instead of marred, 
as is so often the case when railroad lines are 
constructed on the surface or are elevated. 

The company has acquired the bulk of its 
property for its principal station, and means 
to go forward in the acquisition of such addi- 
tional properties as will be required, either 
by purchase or condemnation, in the belief 


that the city authorities will meet its applica- 
tion ina spirit of fairness and expedite as 
much as possible this much needed improve- 
ment and great public convenience. Immedi- 
ately upon the necessary authority being 
granted the work of construction will proceed 
and the whole line be completed and put in 
operation as soon as possible.“ 

Although the company incorporated tocarry 
out the undertaking is only capitalized at 
$1,000,000, the cost of the entire project will, it 
is estimated, be in the neighborhood of $50,- 
000,000. The Pennsylvania expects to reapa 
good return on the investment by being able 
to distance its competitors in carrying freight 
from the West right into New York City and 
passengers from Chicago to Montauk Point 
without change of cars. It is also possible 
that in the not very distant future Montauk 
Point may be made a docking place for ocean 
steamships, in which case the Pennsylvania’s 
extension of its transportation system to the 
end of Long Island would prove of great ad- 
vantage. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

ACCORDING to a dispatch from Brussels, 
received on Monday, Dr. Sylvestre, formerly 
an American but now a naturalized French 
physician, has invented a spectograph, the 
Independence Belge” says, which enables 
users of the telephone to see each other. 

— 2 & —À — 

A NUMBER Of Nernst lamps have already 

been installed for street lighting in Farming- 


ton, Conn. 


THE following are the new officers for the 
Chicago Electrical Association: Prof. P. B. 
Woodworth, president; C. Wiler, vice-presi- 
dent; H. G. Dlmick, treasurer; W. B. Hale, 
secretary and librarian; A. M. Blumenthal, 
auditor; R. F. Schuchardt, J. G. Wray and 
C. H, Roth, directors. 

‘ — —ͤ— 

CHARLES T. YERKES has awarded to the 
British Westinghouse & Electric Mfg. Com- 
pany the contract for electric equipment for 
the power houses for the London underground 


roads. 
— 20 — 


THE speculators who have felt the shock 
should meddle only with properly insulated 
copper hereafter.—N. Y. '' World." 

— —2— 

No less a project than electric railways be- 
tween Cornwall and Toronto, 266 miles, and 
Brockville and Ottawa, 60 miles, is contem- 
plated by the Ontario Electric Company, 
which seeks incorporation at the coming ses- 
sion of the Ontario Legislature. Among the 
names associated with this enterprise are 
A. L. Jewell, banker, and Geo. E. Smith, elec- 
trician, both of Boston, Mass. The company 
seeks power to construct and work a railway 
operated by electricity, compressed air or any 
other power except steam. 

— „é — 

AMONG the Christmas novelties may be 
found an electrical top which consists of a 
tiny toy dynamo with the armature revolving 
horizontally on a vertical shaft, and driven by 
a dry or other battery. The upper end of the 
spindle is adapted to receive disks which are 
placed over it and fitting snugly in a grooved 


pulley. Over this is placed a black card which 
has two sections cut from it. The top having 
been connected to the battery is ready to spin 
and is set in motion by giving a twist toa knob 
which is removably fitted on the end of the 
spindle, covering the center of the disks and 
holding them firmly in place. 


—— —-—9-45——— — 


WILLIAM A. Eppy of Bayonne, N. J, says 
that he is writing to Signor Marconi, who is at 
St. John's, N. F., experimenting with wireless 
telegraphy, inclosing diagrams of an improved 
tandem.-kite system for reaching a height of 
3,000 feet with Major Baden-Powell's kites. 
He thinks this system will enable Marconi to 
Send messages at least 1,000 miles, because 
every increase in height bas so far enormously 
Increased the range of wireless telegrams. 

— —U—ä 

THE question of electrifying the entire 
system is now engaging the attention of the 
officials of the London and Northwestern 
Railway, the greatest railroad in the United 
Kingdom. The matter seems to have reached 
such advanced stages as to justify its mention 
in the financial columns. The Globe“ says 
that the directors and the experts wbo were 
summoned for consultation are reported to 
bave formed the opinion that, if electrified, 
the road could considerably accelerate and 
cheapen its service. 

——  idi-8- — — 

IN a recent dispatch from Paris it was 
stated that the International Exposition of 
Automobiles was opened by President Loubet 
last week. All Paris was there; members of 
the Jockey Club and the Rue Royale were 
especially notable. The exhibits of the 
Minister of Posts and Telegraphs included 
types for use between urban postoffices and in 
transit to railway stations. At no time has 
there been brought together such a number of 
utilitarian motors. 

— de 

Tne buildings of the Pan-American Exbosi- 
tion, at Bulfalo, have been sold for $130,000 to 
the Chicago House-Wrecking Company, the 
same concern which wrecked the buildings of 
the World’s Fair in Chicago. It is expected 
that the demolition of the buildings will begin 


soon. 
— 2 


'" GERMANY is putting forth every effort to 
take advantage of the commercial opportuni- 
ties offered in Southern Brazil,” says United 
States Consul Winter, at Annaberg, in a report 
to the Department of State. There are,” 
continues Mr. Winter, ‘‘more than 300,000 
Germans located in Southern Brazil, and in 
Santa Catharina and Rio Grande do Sul thriv- 
ing colonies have been established. The city 
of Porto Alegre, it is stated, contains 33,000 
German inhabitants, who carry on a foreign 
commerce valued at $25,000,000 annually. 
German capital is sald to be everywhere in 
evidence in the establishment of steamship 
lines and banks, and the construction of rail- 
roads, bridges, electric plants, factories, canals 
and the like.” 


— ——b-9—59— ——— 

IN a report to the State Department at 
Washington, D. C., dated November 21, W. W. 
Canada, United States Consul at Vera Cruz, 
Mexico, says the Mexican Government has 
contracted with the Safety Insulated Wire 
and Cable Company of New York for a 8ub- 
marine cable to be laid between Vera Cruz, 
Frontera and Campeche. The cable is to be 
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72 nautical miles long: there must be enough 
to reach a depth of 49 feet in the port of Cam- 
peche and 65 feet inthe ports of Vera Cruz 
and Frontera. It isto be made of nine copper 
wires, protected by sixteen galvanized iron 
wires for the deep sea and eighteen additional 
Steel wires for the coast. The manufacture of 
the cable will be under the supervision of the 
Mexican Government. The company is to re- 
ceive for the work $600,000 in gold, of which 
$283,000 is to be paid when the cable is placed 
in service, and tlie balance in two and four 
months thereafter. The cable must be ready 
for service on April 2, 1902. 


—— —9-9-445—— — 


PROGRESS with the construction of the 
African trans-Continental telegraph has been 
so marked of late that the line is now practi- 
cally completed from the Cape to Lake Tang- 
anyika, says the London “Electrical Engi- 
neer." Latest advices state that the line has 
now reached Ujiji, a place about two-thirds of 
the way up the east coast of the lake. It is at 
Ujiji that an important junction with the 
German East African system from Dar-es- 
Salaam is contemplated. After reaching the 
northern extremity of Lake Tanganyika, the 
telegraph will turn to the northeast to join 
up With the line which already exists between 
the western shores of the Victoria Nyanza and 
the coast.. 

————— 


A JOINT resolution introduced in the House 
of Representatives in Washington by Mr. 
Otey of Virginia provides that there be erected 
in rear of the Speaker’s desk and directly in 
front of the main entrance such electrical 
devices and appliances, which, being connect- 
ed with the desk of each memter by wire, will 
enable him to touch a button and display his 
vote ‘‘aye”’ or no by small incandescent 
lights. 

: — o — 


AT least one System has already been em- 
ployed by means of which a section of trolley 
wire is automatically cut off from the circuit 
when it breaks, and part of it therefore carries 
no current, says the London “Electrician.” 
This is accomplished by means of an auxil- 
lary wire, brought back from the far end of the 
section to a cut-out situated at the beginning 
of the section. An arrangement devised by 
Messrs. Siemens and Halske, and described in 
the Elektrotechnishe Rundschau,” extends 
the application of this system to other over- 
head circuits than trolley wires employing 
only one cut-out wire for the whole group of 
conductors. The arrangement consists, in the 
case of a two-wire system, of connecting a 
resistance or battery across each end of the 
section to be protected, a connection being 
made between the middle points of these 
through the coil of the cut-out. This cut-out 
controls contacts in the main circuit. Nor- 
mally, the two endsof the auxiliary wire being 
at the same potential, no current passes 
through the cut out, but as soon as one of the 
main wires is broken a current passes through 
the circuit formed of the sound wire, half the 
resistance or battery at each end, and the cut- 
out and its wire. The cut-out thereupon acts, 
and the main circuit is broken. It will be 
seen that the system is precisely similar to 
the expedient frequently employed on tele- 
phone interchange lines for giving a clearing 
signal automatically as soon as the connecting 
plug is removed. Similar arrangements can be 
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made in circuits of more than two wires. For 
instance, in the case of a three-phase system, 
one end of the cut-out wire could be connected 
to the neutral point of the generator and the 
other to the neutral point of an artificial—or 
even a useful—three phase load. It is pointed 
out that the resistance load, to the middle 
point of which the auxiliary wire is connected 
need in no case be an artificial one, and, more- 
over, that capacities or inductances can take 
its place on alternating-current circuits. 


————49-9-4»—— —— 


IN the electric automobiles which are being 
built this season at the plant of the vehicle 
company in Hartford, Conn., several depart- 
ures from previous models are being featured. 
The weight of the battery instead of resting 
on the rear wheels is divided, balf being 
carried on the forward truck. It is contended 
that the division will be of advantage in 
hill climbing. The Hartford vehicles have 
previously been equipped with large single 
motors, but now small twin motors, directly 
connected, are being employed. Itis claimed 
that economy in space and in the consumption 
of electricity is promoted. Another departure 
is that, as the result of tests made in the fall, 
solid steel bars instead of tubing are being used 
for axles. ` 

— -+ S9 ——— ——— 


MARCONI SAYS HE HAS RECEIVED 
WIRELESS SIGNALS ACROSS 
THE OCEAN. 


Guglielmo Marconi telegraphed from St. 
John's, N. F., on Saturday night that he had 
received electric signals across the ocean from 
his station in Cornwall, England. 

Signor Marconi explains that before leaving 
England he made his plans for trying to ac- 
complish this result, for, while his primary 
object was to communicate with Atlantic 
liners in midocean he also hoped to receive 
wireless messages across the Atlantic. 

The Marconi station in Cornwall is a most 
powerful one. An electric force a hundred 
times greater than at the ordinary stations is 
generated there. Before he left England, 
signor Marconi arranged that the electrician 
incharge of the station, which is located at 
Poldhu, should begin sending signals daily 
after a certain date, which Signor Marconi was 
to cable to him upon perfecting the arrange- 
ments at St. John’s, where he arrived two 
weeks ago. lle selected Signal Hill,at the 
entrance to the harbor, as an experimenting 
station, and moved his equipment there. On 
Monday of last week he cabled to the Poldhu 
Station orders to begin sending signals at 
3 P.M. daily and to continue them until 6 P.M., 
these hours being respectively 11:30 A.M. and 
2:30 P. M., St. John's time. 

During these hours last Wednesday Signor 
Marconi elevated a kite, with the wire by 
means of which signals are sent or received. 
lle remained at the recorder attached to the 
receiving apparatus, and, to hís profound satis- 
faction, signals were received by him at in- 
tervals, according to the programme arranged 
previously with the operator at Poldhu. 'These 
signals consisted of the repetition at inter- 
vals of the letter 8,“ which in Marconi's code 
is made by three dots or quick strokes. This 
signal was repeated so frequently, and so per- 
fectly in accord with the detailed plan ar- 
ranged to provide safeguards against the pos- 
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sibility of a mistake, that Signor Marconi was 
satisfied that it was a genuine transmission 
from England. 

Again on Thursday, during the same hours, 
the kite was elevated and the same signals 
were renewed. 

This made the assurance so complete that 
Signor Marconi cabled word of his success to 
his principals in England, and also made it 
known to the Governor of Newfoundland, Sir 
Cavendish Boyle, who apprised the British 
Cabinet of the result of the experiments. 

Signor Marconi, though satisfied of the 
genuineness of the signals and that he had 
succeeded in his attempts to establish commu- 
nication across theAtlantic without tne use of 
wires, emphasizes the fact that the system is 
yet only in an embryonic stage. He says, how- 
ever, that the possibility of its ultimate de- 
velopment is demonstrated by the success of 
the present experiments with incomplete and 
imperfect apparatus, as the signals can only 
be received by the most sensitively adjusted 
apparatus, and he is working under great diffi 
culties owing to the conditions prevailing 
there. The Cornwall coast is 1,740 miles from 
St. John's. 

In view of the success attending these trials, 
Signor Marconi will for the present disregard 
the matter of communicating with trans- 
atlantic steamers. He will return to England 
this week, and will conduct the experiments 
from Poldhu. He explains that the greater 
electrical power there will enable him to send 
more effective signals. IIe will undertake 
this work himself, leaving assistants at St 
John's to erect a mast and receive the signals 
as he forwards them. It is not possible to 
send return signals from St. John’s until a 
powerful electric battery shall have been in- 
stalled. | 

Premier Bond of Newfoundland offers to 
signor Marconi every facility within the power 
of the Colonial Government for the carrying 
out of his plans. 

Signor Marconi intends to build a large, 
fully equipped experimental station near St. 
John's, besides thé Lloyd station at Cape Race. 
The former will have the same equipment as 
the Poldhu station, and will play the same 
part on thisside of the Atlantic as Poldhu 
does on the other side. It is expected that 
the St. John's station will communicate with 
New York on one side, and Cornwall on the 
other, being midway between the two. This 
establishment will probably cost about $60,000, 
and is intended to perform the same work asa 
modern cable station. 

Signor Marconi announces that he will re. 
main in England unti! after tbe coronation of 
King Edward next summer, and that he hopes 
to send the news of that event across the At- 
lantic by the wireless method, so as to prove 
the capability of the system for such purposes. 


Trouble for Marconi. 


ST. Jon N's, N. F., Dec. 16.—On returning 
here from Cape Spear to-day Signor Marconi 
was served with legal documents from the 
solicitors of the Anglo-American "Telegraph 
Company. These notify him that the company 
possesses a monopoly of the telephone business 
within Newfoundland and its dependencies, 
and demand that he cease his experiments and 
remove his apparatus forthwith, else th 
pany will apply to the Supreme Court for an 
injunction restraining him from further 
trials. 
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THE “POTTER” MESH SEPARATOR AND 
SUPERHEATER.* 


BY FREDERICK A. SCHEFFLER. 


Various designs of dry pipes have been 
made, all of them with a view of accomplish- 
ing the same result, namely, that of affording 
a receptacle for the steam passing out of the 
boiler, and so devised that steam only, and no 
water, should pass through the dry pipe. 
The very fact that these various forms of dry 
pipes (sometimes deflectors were used) have 
been changed in design, and also that in many 
instances the dry pipe has been abandoned 
for another device equally deceptive, without 
eliminating the difficulty, is proof that none 
of the old methods were satisfactory under 
all circumstances, and that a form of dry pipe 
which might be suitable in one case would 
not apply in another equally well. 

I have no doubt that many members in 
reading or discussing this paper can recall 
their experience with priming or foaming 
boilers, and what they did to prevent disas- 
trous accidents from occuring to their engines 
and other machinery. This is an experience 
which many of us have had. 
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saturated steam, etc., and delivers at the boiler 
outlet practically dry steam. 

It has also been found by careful experi- 
ment that, given any boiler from which steam 
is delivered at any particular range of mois- 
ture (with or without dry pipe“), the intro- 
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Fic. 2.—Cross SECTION. 


duction of the mesh separator in the same 
boiler will change the quality of the steam by 
from 25 to 75 per cent. (making it drier), and 
at the same time stop any priming which may 
have been present. 

The theory on which the action of this 


4e 


a^ 

amd-.: 

^ ce 

4 

: A 

: 

: 

; 

H 

* 
H | 

: 

‘ 
fat 
HHH 
ge „ 
* LI i 
TER 
TER 

HH N 
NO SG 

N a 
NH 1 
7 „„ ibe? 


P orta 
] 
‘ 
i 
' 
t 
‘ 
i” 


ore 


+ 
D 
' 


e i 
' 


| 
Å 


, 
i 1 
d i 
: ' 
i ‘ 
i , 
n 1 t 
n M D) 
3 
H 


[ 


d! 
t 
D 
| 


| 


* 
D 
D 
t 
5 
* 
t 
D 
D 
' 
t 
n 
« 
1 


“oe 
a 
nn 
| 
ie 
g E: 

di 
[- uu 
| : 


| 


| 
hr 


ve 
[ 

f 4 

7 


25 
; 
| 
i 
i 
s 
Z. 
L. A 
; 


| 
| 
i 
, 
; 
BEE: 
u-t 
2. L. A. 
M LU 
i 
! 
| 
N 


n 

n 

| 

E 

' 

11 ' 

. 

| 

D 

B: 
— 2 


| 
‘ 

1 
i i 
' 
Y 


| 

t 

M 

a 

4 

4 

D 
a 
| 
z. 


n 
‘ 
' 
„ 
D 
1 
H 
' 

, 
H 


Fia. 1.—POTTER MESH SEPARATOR—LONGITUDINAL SECTION. 
It is a well-known fact that under certain separator is based is, as may already have 


operating conditions even the best designed 
boiler is likely to throw water," or prime or 
foam badly. This may be due to various 
causes, which we have not the time to discuss 
now, and frequently is not due to improper 
construction of the boiler. 

The ‘‘Potter’’ mesh separator is designed to 
prevent the trouble above referred to from 
occurring within the boiler itself, and while 
boilers equipped with the apparatus may prime 
for various reasons, the separator makes it 
impossible for the boiler to “throw water." 
The device is placed in the steam space of the 
boiler, and is connected in a manner similarto 
a dry pipe, or it can be connected to the end of 
the dry pipe, and the holes in the latter 
stopped up. 

The construction of the separator is shown 
in longitudinal sectional elevation (Figs. 1 and 
2), and consists of a series of galvanized or cop- 
per wire meshes or screens placed alternately 
between rings of cast iron, there being gener- 
ally from 25 to 30 layersof mesh. The area 
of the screens depends on the size of the boiler 
outlet. 

After considerable interesting experimental 
work, involving many other designs, more or 
less complicated, the above construction is 
found to fulfill all conditions of priming, over- 


*Paper read at the meeting of the American Society of 
Mechanical Engineers held in New York Dec. 3-6, 1901. 


been surmised, that the small globules of 
moisture contained in the steam are broken 
up by the first piece of mesh, and this action 
is continued through each successive layer of 
mesh until it isso completely atomized upon 
reaching the outlet chamber, or header, that 
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of pressure is about 1 per cent., and the tem- 
perature of the steam is increased proportion- 
ately. 

The separator is designed so that it can be 
placed in any type of boiler which is equipped 
with a manhole of the usual size (11 inches by 
15 inches), and is held in position by one or 
more studs screwed into the shell of the boiler. 
The connection between the outlet of the 
separator and boiler outlet is not necessarily 
steam tight, nor are the joints between the 
faces of the rings and wire mesh steam tight, 
as these openings are 80 small that any steam 
which leaks through such spaces is slightly 
wire-drawn with the same result which occurs 
to the steam passing directly through the 
mesh of the separator. These small openings 
on the lower part of the separator also pro- 
vide the means whereby the entrained water 
returns to the boiler as it trickles down the 
successive layers of wire mesh. 

Tests recently made by the writer in a 3,000 
hp. electric plant with and without the separ- 
ator are graphically shown in Fig. 3, together 
with water-level readings taken simultaneous- 
ly with the calorimeter readings. These 
readings were taken every minute for five 
minutes over several hours duration, at ten- 
minute intervals, and in plotting the curve 
it will be noted that the average readings for 
each five minutes were used to give the ordi- 
nates. 

A Carpenter throttling calorimeter was 
used, as the readings at no time exceeded 21 
per cent. of moisture. 

In this particular case the tests show that 
the steam issuing from the boilers contained 
314 per cent. more moisture when the separat- 
ors were not used than was the case when 
they were used, and this, notwithstanding the 
fact that the water level in the latter in- 
stance averaged materially higher than in 
the former. Before these separators were in- 
stalled, this particular plant was frequently 
troubled with water in the engines, but this 
difficulty has entirely disappeared; so that, as 
heretofore stated, the separators prevent the 
water from leaving the boiler, besides sup- 
plying a higher quality of steam. 

This test was made on boilers whicb, as the 
curve shows, would ordinarily furnish a very 
fair quality of steam, and the test casts no re- 
flection on the makers of the boilers. If, how- 
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it flashes into dry steam upon the addition of 
a small amount of heat, which is obtained by 
the wlre-drawing due to the steam and water 
passing through the screens. The reduction 


ever, by applying the improvements in dry 
pipe" construction, the possibility is assured 
of keeping the water in the boiler, and at the 
same time increase materially the quality of 
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the steam at the boiler outlet, then the plant 
asa whole is improved in efficiency. There 
will be far less condensation to take care of in 
such installations between the boilers and the 
engines, and there will also be eliminated the 
likelihood of damaged engines, providing the 
condensation is properly looked after. 


— —— 
WIRELESS TELEGRAPHY IN ITALY.* 


It is well known that the Government of 
Italy, the birth-place of the inventor Marconi, 
was one of the first to organize official experi- 
ments in wireless telegraphy. In fact, it was 
in July, 1894, that the first experiments in 
Italy took place, in the first instance at 
Rome, between two different floors of the of- 
fices of the Naval Administration, and after- 
wards at Spezzia, both trials being under the 
` direction of Marconi himself, who had been 
expressly invited to come to Italy by the 
authorities of his country and at the initia- 
tive of several of the superior officers of the 
army and the navy, who even then understood 
the importance of wireless electric telegraphy 
and the brillant future in store for it. 

Successful results were obtained from these 
tests; battleships of the Italian navy com- 
municated with the coast of the peninsula at 
a maximum distance of 16 km., with antennæ 
of 22 and 34 meters. 

Since then experiments in wireless teleg- 
raphy have continued uninterruptedly in Italy 
at the instance of the Ministers of the War 
Office, and especially of the Naval Adminis- 
tration, to whom Marconi at the time of his 
experiments at Spezzia had given permission 
to use his apparatus, and also all the improve- 
ments and additions which he might subse- 
quently design for his instruments, which at 
that time were necessarily primitive. Theex- 
periments in question were at first directed 
by M. Pasqualini, electrician-in-chief to the 
Navy, and by M. Civita, engineer, and now 
editor of ‘‘L’Elettricita,’’ of Milan. During the 
first set of experiments, which cost the Italian 
Government about 100,000 fr., very interesting 
results were obtained; several battleships 
were fitted with the apparatus, many stations 
were established on the Italian coast, and 
communication was effected at à maximum 
distance of about 100 km. between a vessel out 
at sea and a fixed station on the coast. 

W hen Messrs. Pasqualini and Civita retired 
from the Italian Navy, the wireless telegraphy 
service was entrusted to the officers them- 
selves, amongst others to Commander Pou- 
chain, now chief of a divisionin the navy, and 
to Lieutenant Solari, who recently proposed 
to the Administration to connect Pekin with 
the Bay of St. Mun by wireless telegraphy 
with the aid of several relay stations, or 
Guarini repeaters. . 

Then followed some unsuccessful experi- 
ments, for instance, between Messina and 
Reggio, at a distance of a few kilometers; but 
we also heard of signals reaching English 
battleships off Malta, having been sent out by 
Italian battleships off Sicily, the distance be- 
tween them being about 200 km. 

It is certain that the Italian navy has 
achieved very great progress in the use of 
wireless telegraphy. In fact, not long ago, 
the Italian navy succeeded in connecting 
Sardinia by wireless telegraphy withthe main- 
land, the communication being between Monte 
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Argentan and the Maddalena, thus traversing 
a distance of 200 km. over the sea. 

This brilliant result far surpasses that at- 
tained in France, some few months ago, by 
Marconi himself, witb apparatus manufactured 
by the Wireless Company, between Calvi 
(Corslca) and Antibes (Provence). : 

This splendid success is due to the officers 
of the Italian navy and to the special staff of 
this important department, who, for four con- 
secutive years, with admirable perseverance 
and intellige.:ce, have been studying the ques- 
tion of v.. eless telegrapby, constructing in 
the arse-als of the kingdom greatly improved 
apparatus, and carrying out many experi- 
me.ts between the provisional stations 
established on the higher ground. 

The above-mentioned experiments, which 
have been of great importance to Italy, from 
both a military and a commercial point of 
view, were effected without foreign assistance, 
with very limited funds, granted for the pur- 
pose in the budgets; whereas in England, in 
France, and especially in Germany, scientific 
men, learned societies, civil and military 
technical experts, have spent a great deal of 
money to obtain a result similar to tbat ob- 
tained by the officers of the Italian navy. In 
a little while a fixed and regular communica- 
tion between Rome and Sardinia, and the 


abolition of the submarine cable now in use, 


will be an accomplished fact. It is proposed 
to connect Rome with the coast by means of 
wireless telegraphy, using an automatic relay, 
but it is almost certain that for the present, 
at any. rate, communication between the 
capital and the coast will be effected by the 
ordinary telegrapby. 

Before attempting communication with the 
ald of a relay station the naval department 
bas decided first to try direct communica- 
tion. "The Continental station will be on 
Monte Mario, in the environs of Rome, the 
Sardinian station being established on the 
island of Caprera (on a hill), where rest the re- 
mains of Guiseppe Garibaldi. 

Besides the wireless telegraph apparatus 
working on various Italian battleships, there 
are at present five stations established in the 
mountain region in very good working order. 
It is said that in the course of their numerous 
experiments in wireless telegraphy the Italian 
officers have made some very interesting dis- 
coveries and observations, some of which, par- 
ticularly some in connection with the antenna 
and the part it plays in wireless telegraphy, 
are of a nature to clear up, completely and 
definitively, things up to the present imper- 
fectly explained, if not completely enveloped 
in mystery. | 

It is deeply to be regretted that the Italian 
Government does not follow tbe example of 
other countries, e.g., England, Germany and 
America, in publishiny in extenso the reports 
of their officers and others appointed to make 
official experiments. 

In the interests of science and for the ad- 
vantage of all those—and they are numerous— 
who, in various countries, are working at wire- 
less telegraphy, we hope that the Italian 
authorities will reconsider their decision and 
publish the complete results of the experi- 
ments in wireless telegraphy conducted by 
their subordinates, and we urge this the more 
earnestly in view of the fact that in our opin- 
ion it is not a question of safe-guarding mili- 
tary secrets and protecting commercial in- 
terests. 
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PRINCIPLES OF DYNAMO CONSTRUC- 
TION.—VI. 


(Written for ELECTRICITY.) 


Proportions of Coil Winding. 


The graphical representation of the coil pro- 
portions advocated in the table appeals more 
to certain minds than would the written 
values. 'The illustration clearly shows the 
limiting depth which with a certain fixed loss 


. 15° 


Diss iu, 
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in watts may be increased if desired, though 
economy would forbid a further use of copper. 
The situation is merely this: that with a given 
number of watts dissipated as heat, the greater 
the volume of copper they raise in tempera- 
ture the less the specific temperature or heat 
evolved per square inch of thecoil. Thesketch 
above may immediately act as a definite guide 
to the proper coil design, as follows: Deter- 
mine the watt loss per square inch at core and 
outer surface by selecting any proportion on 
the diagram. By this it is inferred that the 
C*R is known; such being the case the dimen- 
sions are arrived at by the above system, that 
18 to say, the length of core and depth of wind- 
ing. 

The next determination to be made is the 
Bize of wire which will have the proper re- 
Sistance and cross-section for the EMF. and 
current to be sent into it. 'This selection 
necessitates the filing in of the coil space 
with a certain resistance of copper wire; the 
ampere turns being known by previous 
methods. The size of wire may at once be 
determined from the large table already given, 
remembering to divide the heat as represented 
there by the number expressing the ratio be- 
tween 225* and the heat calculated for on tbe 
surfaceof the coil. If,for instance, the rise 
of temperature of the coil be 56° the depth of 
winding given in that table will be 225° with 
One square inch per watt, but with two or 
three square inches per watt the temperature 
will be only one-half or one-third of 225°, The 
56° is calculated for on this basis; that is to 
say, a coll with four square inches per watt 
for radiation will only rise to 56°, or one-quarter 
of the heat as given in the table at the depth 
specified. 

The diagram is merely given as an assist- 
ance to the designer for the prevention of 
heavy windings and lack of proportion between 
core surface and energy dissipated. It also 
immediately determines the volume of wind- 
ing with:a given C'R. A formula can be given 


for the approximate determination of the size 
of wire when the volume and resistance of the 
coilis known. But the variable factor will be 
the percentage to allow for insulation in differ- 
ent sizes of wire, smaller sizes having more 
depth of covering than the larger in proportion 
to their circular mils. From 15 to 20 mils extra 
allowance must be made over the bare wire 
for sizes ranging from No. 25 to 10 B and S. 
The formula is then applicable in the following 
form: 


V 
D? d” = — x 960,000. 
R 
D = mils diameter covered. 
d= “ 5 bare. 


V volume in cubic inches. 
R — resistance in ohms. 

In which D =d + l5 mils within the sizes 
above mentioned. As an illustration of its 
applicability take a coil whose temperature is 
to be within 75° F. If its diameter of core is 
eight inches, with winding it will be twelve 
inches, using the proportions given in the dia- 
gram. The length if ten inches will give a vol- 
ume wire of 10 X (.862 —.86?)= V = 640 
cubic inches. 

ó — 12 inches. 
ó, = 8 [11 
Atan EMF. of 100 volts the resistance — 80 
ohms and the current 1.26 amperes, then 
| 610 
D? d? = — x 960,000 
80 
= 7,680,000. 


or Dd AUT = 2771, 


but D =d +4 15, 
therefore Dd = d? + ld = 2,771 
by the binomial theorem 
(d + 74)? = d? ＋ 15d + 564 


d+it= 


therefore d = 52 — 7.5 = 444 mils 
or No. 17 B & S gauge. 

The heat would be for a coil 3.3 inches deep, 
225^, according to the table usually referred to. 
This would mean a rise of only i x 225° for a 
winding two inches deep or 150? F.; but this 
will be still further reduced to one-third by 
the larger area at the surface of the coil, hence 
the temperature rise will be 4 X 150? or 50° F. 
AS the tabie of coil proportions calls for a 75° 
rise, a finer wire may be used and less current 
consumed in the coil; the adjustment being 
made as suggested by economical considera- 
tions. ‘The ampere turns, it being under- 
stood, having 
methods, the current is determined by refer- 
ence to the table of percentages of energy al- 
lowed for field coils according to the size of 
machine in kilowatts. This fact at once tixes 
the current for the coils if tbe watts thus al- 
lowed be divided by the EMF. to be applied to 
them. From this we are enabled to calculate 
the resistance of the coils by the simple rule 

E 
Cx R = E, therefore R = —. 
C 

The coil space or volume of wire, the cur- 
rent, resistance and temperature limit being 
known, the size of wire is obtained and tested. 
The heat necessarily affecting its resistance .2 
of aa ohm each degree Fahrenheit, thus lead- 
ing to the necessity of a larger wire for very 
accurate design, otherwise the ampere turns 
would decrease with the heating of the coils 
and somewhat weaken the field, though the 


2,771 — 561 = 52, 


been found by previous - 
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armature may be more effective in this respect 
when fully loaded than the coils, because of 
its lower EMF. 

Should ecil space be limited, however, the 
smaller areas will be best as a basis for calcu- 
lation, though a machine whose design is such 
that certain parts are cramped and compresscd 
needs but one remedy for an etlicient cure, and 
that is—to redesign it. 


ADVANTAGES IN SYSTEMATIC READING 
OF CURRENT ENGINEERING 
LITERATUHE.* 


BY PROF. H. WADE HIBBARLD, 


Among the most valuable members of the 
engineering profession to-day are the moving 
spirits of the engineering press. Much matter 
of great value is regularly to be found in the 
current periodicals of a profession growing so 
rapidly and in so many directions as is mechan- 
ical engineering. Books, monographs upon 
particular subjects, necessary as they are by 
gathering within one cover all the required 
material of years and many places, and by 
their orderly classification, logical discussion, 
and evolving of principles, are, by very 
necessity of their production, always and 
inevitably behind tbe times. The reason for 
existence of the engineering press is to collect 
all recent valuable information neus, if you 
please—and present it weekly or monthly, lcss 
or more digested, to as large a circle of readers 
as possible. The American papers, represent- 
ing special branches of the profession, far sur- 
pass in numbers and variet y and excellence the 
like papers of the old world. Their general 
use proves that they have a most important 
place. With these may be grouped the 
published transactions of the many engineer- 
ing societies and clubs. Unthiakingly or 
deliberately to neglect forming an acquain- 
tance with so greata source of engineering 
knowledge is not fitting for the student who 
has his own future to make in a country where 
ruts and old fashions are only for the failures, 

Habits are excellent balance wheels, pener- 
ally. Brilliancy being given but to few men, 
the great majority must hammer out lesson or 
problem or engineering feat. In fact, genius 
has been detined as an infinite capacity to take 
trouble. Regularity of mind, a habit of un- 
divided intensest application, mav place the 
worker far beyond the one who thinks to 
accomplish by fits and starts. Itis well to 
form the habit of regular perusal of the weekly 
“Machinist " or ** Enyineer:” 

Skepticism is the normal state of the scien- 
tific mind. It isever looking for something 
better, not Satistied that the present is perfect. 
The reading of articles over the names of 
famous engineers, afterward to find them 
severely criticized, is good for the contiding 
student, who perhaps has supposed that all 
engineers and professors are agreed. Itis just 
as well for him to learn not to believe all that 
is in print unless there are good reasons pre- 
sented. 

A good engineering paper should be one of 
thelife partners, ready at hand when move- 
ments of leisure permit its instruction and 
enjoyment, better understood and liked as the 
years roll on, acquaintance or perhaps friend- 
ship formed with editor, contributions made, 
suggestions given and taken, some share had 
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mighty influence in the epgineering 


A union of readers will economize time and 
enable each to cover more ground and gain 
greater good. A reading club for discussion, 
in which each member reads one or two papers 
and reports upon his leading articles to the 
rest, is an excellent institution. It has 
frequently been run with success by the 
younger men gathered from a railway drafting 
room, test department, and even including 
some of the more ambitious young men in 
the shop. Sometimes a deferred and announced 
discussion, or an occasionally more formally 
prepared paper, are useful additions and pro- 
mote deeper thinking. Such a club adds to 
the advantage of readers coming into contact 
with the paper, the decided advantage of 
more open friction between man and man, a 
defending of one's position, an acquirement of 
ability to think while talking. a cultivation of 
lozical placing of thought and word, so neces- 
sary forthe engineer who must present his 
ideas to others with force. 

Years afterwards, when official responsibili- 
ties come, this earlier training will bear good 
fruit. A superintendent’s office will take regu- 
larly several papers or several cupies of one 
most useful paper. Ile marks in these papers 
appropriate for the instruction or spurring of 
particular subordinates, and sends them out. 
Later he will call for meetings of these heads 
of divisions or departments in his oftice, and 
resulting interchange of opinions on the 
papers, tempered with experience, will prove of 
decided advantage to the business, promoting 
unanimity of feeling between the departments 
and the introduction of the best methods 
suited for each and perhaps all. 'The speaker 
recalls with much pleasure such meetings on 
the Lehigh Valley Railroad, and has been told 
only recently by President Vreeland of the 
Metropolitan Street. hailway of New York 
City, of the success attending his marking of 
such articles and sending them out, not 
merely to subordinates, but to some thou- 
sands of motormen and gripmen. 

—— il 9 ili — — — 
DISTRIBUTION OF ELECTRICITY IN 
CITIES OF MODERATE SIZE:* 


BY WILLIAM LISPENARD ROBB. 

In dealing with the question of the distribu- 
tion of electricity it is impossible to lay down 
any but very general principles that will apply 
to many actual cases. Each individual case 
will be governed largely by existing local con- 
ditious, Much that would be desirable if a 
plint were being laid out new is found im- 
practicable when the conditions of an existing 
plant are taken into account. 

Cities naturally divide themselves into 
groups according to population, and for the 
purposes of this paper I bave considered 
‘cities of moderate size" as including those 
baving a population of two hundred thousand 
orless. A satisfactory solution of the prob- 
lem of electrical distribution is manifestly dif- 
ferent in cities of this class from that in the 
large metropolitan cities. 

Indeed, in dealing withthe problem in cities 
of moderate size, a system of distribution that 
would be satisfactory for the smaller cities of 
the class would not meet all the requirements 
of the larger cities. No exact limitation can 
be placed as to the point at which the require- 
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ments materially change us they are largely 
governed by local conditions other than popu- 
lation. It seems to me, however, that cities 
having less than about 50, 000 inhabitants make 
a class by themselves. 

In cities of less than 50,000 inhabitants a 
very considerable arca has to be lighted, in 
general extending out from two to three miles 
in all directions from the central station. In 
a considerable portion of the city electricity 
wil be required only for street lighting. 
Then fifty to one hundred miles of street will 
have to be lighted, and arc lighting will gener- 
ally be required for this service, It will be 
necessary to supply electricity for incandes- 
cent and arc lighting and power whenever de- 
sired. In generalin the cities of this class 
there willbe practically no tendency to put in 
isolated plants. There will be found little if 
any objection to overhead wires. If any wires 
should be required to be placed underground 
it will be only in a very limited section of the 
city, and the total amount of electrical energy 
supplied from the underground wires wouid 
be small. The commercial lighting and power 
in a city of this class would not be concentrated 
but scattered over several square miles. The 
demand for variable speed motors would be 
too small to be taken into account. The total 
amount of electrical energy would be too small 
to warrant the maintenance of more than a 
single station. 

Under all these conditions it seems to me 
that only three-phase alternating current, 
having a frequency of 60 cycles and under a 


pressure of about 2,300 volts, should be gen- 


erated. 

The street arc lighting should be by con- 
stant current series inclosed arc Jamps. The 
distribution for lighting would in general be 
Single-phase, and if motors of three hp. or 
under, only were used, it would be best to 
operate the motors from the single-phase 
light system. My own experience has been 
that single-phase motors above this size are 
not satisfactory as compared with polyphase 
motors, and will not meet all the require- 
ments. Any city central station should be 
capable of supplying power for any purpose, 
and should be able to supply current for elec- 
trolytic and storage battery work. When the 
motors required are large, then phase motors 
should be used, and then phase rotary con- 
verters installed on the customer’s premises 
should be used for electrolytic purposes. The 
city should be divided into sections, and the 
different Sections supplied from the different 
phases. If at any one point in any section 
large motors or rotary converters are required 
the additional primary wire would be brought 
from the nearest point in the adjoining sec- 
tion. Satisfactory service will be given with 
light and motors supplied from the same cir- 
cuits. 

In sections where there is any concentration 
of lighting and power a 220 volt three-wire 
system of secondary wiring should be used, and 
be supplied if the system is small froma Single 
transformer, or if the system is large, from 
transformers suitably located at several points. 
I do not think it would be found desirable in 
practice to cut out any of these transformers 
during the hours of light load. 

In the larger of the cities of moderate size a 
different set of conditions exist, and the prob- 
lem of electric distribution is very materially 
modified. The area lighted is very large, and 
while commercial lighting and power is con- 
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centrated in sections, lighting and power Ser- 
vice has to be supplied in practically all parts 
of the city. There isa tendency for the de- 
partment stores, oftice buildings and large 
manufacturing industries to put in their own 
electric plants, and there is a growing demand 
for the wires in the business section to be put 
underground. 

In cities of thisclass there are generally two 
sections where the demand for electricity is 
concentrated—the business section where are 
located the large stores and office buildings 
and the manufactories district. Each of these 
sections has its own characteristics. In the 
business district the use of the large motor is 
largely confined to elevator and other service 
where the load is exceedingly variable and in- 
termittent, and at the same time the very best 
lighting service is insisted upon, both as re- 
gards the constancy of the lights and the ab- 
solute certainty of the service. Asa rule in 
the manufacturing district the percentage 
variation in load on the motor service is very 
much less than in the business section, the 
only variation that seriously affects the lights 
occurring when the machinery is started in 
the morning and after the noon hour. At 
these times there is practically no lighting. 
While the demand that the wires in the busi- 
ness section should be placed underground 
must be heeded, there is practically no de- 
mand for it in manufacturing districts. 

The central station should be Jocated at a 
point where coal can be delivered directly from 
the boat or railroad, and where water for con- 
densiny can be readily obtained. In nearly all 
places this means that the generating station 


will be situated a considerable. distance from 


the business section of the city. The condi- 
tions existing in the business section of a city 
of this class, as against the concentration of 
load, the intermittent character of tbe motor 
load, the necessity and desirability of under- 
ground wires, the existing investment of cen- 
tralstation and customers in direct current 
apparatus, jsolated plants, and the relatively 
high price charged at present for alternating 
currents and arc lamps, motors, etc., make it 
desirable to supply the business section at the 
present time with direct current. 

Considering tbat it is desirable to supply 
both commercial incandescent and arc light- 
ing and also motors from the same system of 
wiring, it seems best that the current should 
be distributed on the three-wire 220 volt sys- 
tem. This voltage is preferable to a 440 volt 
system, as in my opinion in the saving in cop- 
per required for the distribution, if tbe higher 
voltage is used, is much more than counter- 
balanced by theinferiority of the 220 volt arc 
and incandescent lamps as compared with the 
corresponding 110 volt lamps. 

In general, the situation of the power house 
most suitable for the cheap production of elec- 
tricity will not be in the business district. 
The needs of a city of moderate size would 
also not justify the operation of two power 
houses. 'The electricity for the business dis- 
trict should therefore in general be sup- 
plied from a rotary converter sub station, 
situated as nearly as possible to the center of 
distribution of the business district. 

The main power house should generate only 
alternating current. This should havea fre- 
quency of 60 cycles, be a three-phase four-wire 
system, and have a pressure of approximately 
2,300 volts between each phase wire and the 
common wire. The four-wire three-phase 
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` System is preferred, owing to the saving of 


copper, over other systems that would prevent 
the using of standard 2-300 volt transformers 
and other standard line materials. Sixty 
cycles should be used, as arc lamp motors, in- 
candescent lamps and rotary converters for 
supplying the 220 volt direct current, can all 
be operated satisfactorily at this frequency, 
and at no other frequency at which genera- 
tors are now made commercially. 

The electricity from the power-house to the 
rotary sub. station should be transmitted on 
the three-phase wire, the common fourth wire 
being omitted. Boosters would not be re- 
quired, and the pressure in the d.c. side of the 
rotaries would be varied by means ef the 
Static transformers used in connection with 
the rotaries. 

The direct current distribution from the 
sub station should be underground. Not only 
is this demanded by tue public, but in the 
business section of the cities, I believe that 
interest of investment cost of maintenance 
taken into account, it is decidedly cheaper as 
wellas much more satisfactory to maintain 
an underground than an overhead system of 
distribution. 

The feeders should be lead-covered cables 
drawu into conduits, as feeders are liable to 
have for short periods considerable overloads, 
and there are no branches to be tapped off. I 
believe paper insulationis more satisfactory as 
well as cheaper for feeders than rubber. 

The distribution boxes should be of the 
manhole type, or better still, of the lamp post . 
type. The old style of the Edison box blocks 
traffic too much to be installed at the present 
time. 

When frequent services have to be made 
there is nothing so satisfactory as the old 
Edison tubes. When the services are infre- 
quent the most satisfactory system is to use 
lead-covered rubber insulated cable drawn in 
ducts as distributing mains, carrying a single 
Service into each building, from a 8mall dis- 
tributing box placed at every other property 
line. Arc lighting, incandescent lighting and 
power should all be supplied from tbe same 
system of distribution. 

Outside of the busines section theelectricity 
should be supplied for all purposes on the al- 
ternating current system. 'The current should 
be taken to the power house from various dis- 
tributing centers on tlie four-wire three phase 
system. From these centers of distribution 
single phase circuits should be run for the 
operation of commercial arc and incandescent 
lighting and small motors. Additional phase 
wires would have to be taken from the centers 
of distribution to manufacturing plants where 
large motors were used. 

When the lighting is at all concentrated 
the lighting and motors should be supplied 
from three-wire 220 volt secondary mains, fed 
by large transformers, and it will be found de- 
sirable to thoroughly ground the neutral wire. 

'The street lighting should be by series con- 
stant current arc lamps. In some cases it 
would be desirable to supply the current for 
these from transforming devices located at 
the central power house. In other cases the 
transforming devices could be most advantage- 
ously located at the centers of alternating 
current distribution, as thereby the number 
of wires couJd be materially reduced, a few 
large wires taking the place of a very much 
greater number of small wires. 

In order that a system of alternating cur- 
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rent distribution of any size should be Satis- 
factory, it is necessary tbat the arrangement 
of the power house be such that current be 
supplied to the different feeders at different 
pressures. This can be done by boosting trans- 
formers in each feeder circuit, and by a sys- 
tem of pressure wires brought back to the 
power house from the various centers of dis- 
tribution, or by the automatic device of Mr. 
W. L. R. Emmet. 

The successful introduction of the Nernst 
lamp into the fields of incandescent and arc 
lighting, and the development of the steam 
turbine should have a marked effect in favor 
of the generating and distribution of alter- 
nating current. On the other hand, the air 
is full of rumors of marked improvements in 
storage batteries. . 

— — . ee 
REQUIREMENTS OF ELECTRICITY IN 
MANUFACTURING WORK.* 


— 


BY WM. S. ALDRICH. 


This paper briefly considers some essential 
features of electric power transmission in 
manufacturing work. Earlier treatment of 
the subject has been varied and somewhat 
scattered, but not necessarily inadequate as 
far as the science had been developed at the 
time of its presentation. The statements and 
principles here set forth are founded upon 
what has been done, upon actual experience. 
Additional and valuable matter will, no doubt 
be brought out in the discussion of this 
topic. 

Examples illustrating one or more of the 
principles involved might here be cited in 
detail, but complete descriptions of installa- 
tions and valuable results of experience are row 
accessible on every hand. In fact, the whole 
development of this field of application of 
electricity is quite open and above board. It 
is founded upon common sense and engineering 
practice. It has therefore at once an advan- 
tage over many earlier and some modern or 
wished for developments of electricity. 

The demand for increased production is ex- 
tending to all lines of manufacturing industry. 
It is created by the keen competition of trade 
and the necessity of filling orders promptly. 
The exigencies of business, therefore, are 
bringing directly to the front the question of 
this new motive power in manufacturing. 

Factories are not built in a day, but the 
ready extension of existing electrical supply 
service has increased the output from 30 to 40 
per cent. per square foot of floor space. New 
machines and tools cannot always be obtained 
on telegraph order, but a r.sort to electric 
driving has increased the output of existing 
machines from 20 to 60 percent. Workmen 
may not be had forthe asking, but giving them 
electric-driven machines has increased the 
output per man from 10 to 30 percent. All of 
this bas been developed without any strikes or 
other than satisfactory regulation of wages by 
recognized premium and price-rate systems. 

It isan axiom that tbe old established con- 
cerns get the business. "Today they must 
guarantee delivery on time and at lower prices 
to keep their factories and mills in operation. 
Electric driving accelerates and intensifies pro- 
duction for the first requirement. It reduces 
the cost of production from 25 to 45 percent. for 
the second requirement. Of two manufacturers, 
each using the same size and style of latest 
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the American Society of Mechanical Engineers. 


machines, with equally skilled workmen, the 
one adhering to belt transmission, with its 
limited capacity and speeds, will probably fall 
behind in orders. With many manufacturers 
it is still a question whether the electric drive 
costs more to install and maintain than the 
belting system. "This can only be determined 
for each particular case as it arises. If it 
should cost more, it will still prove a profitable 
investment when it Increases the output per 
day, per man, per machine, per square foot of 
floorspace, increasing the quantity and enhanc- 
ing the quality of the product while decreas- 
ing the cost. It is no longer a ques- 
tion of the efticiency of electricity vs. 
shafting for power transmission. Nor is it a 
question of saving at the coal pile when only 
2 or 3 per cent. of the total cost of production 
is to be charged to the fuel account. In many 
cases electricity has effected a saving during 
the first year that has more than paid for the 
change to the new system. Whether it is 
more or less economical than mechanical trans- 
mission depends upon circumstances. When 
properly installed and operated, electricity 
should have inherently all of the considerations 
in its favor. 

The resulting economy of production and 
the ability to fill orders promptly are all in 
favor of the electric system. It may be com- 
pared to skilled labor high priced, but very 
desirable from the standpoint of the economics 
of production. Few manufacturers still 
hesitate to employ high-priced skilled labor. 
Many more cling to antiquated methods of 
driving modern machinery operated by most 
Skillful workmen. Today. therefore, this 
question assumes very different proportions. 
The discussion has been shifted to the field of 
manufacturing economics, involving considera- 
tions of maximum output with given equip- 
ment, floor space, and working force. Itis a 


question of accepting and filling orders or of 


losing the business to those manufacturers 
who can take them. 

The disciplinary value of electric driving 
cannot be ignored. The old easy-going belt 
System used to allow many a glance at the 
morning news, many a familiar cbat during 
long and deep cuts. With the electric drive 
the operator finds it very convenient to be 
near his machine. The customary warning 
signals of slipping belts are no longer heard. 

Satisfactory illumination should also ke pro- 
vided. Noone will work by a smoky torch 
when he can have an arcorincandescent lamp. 
Electric light must be supplied in these times 
in all shops where they make a practice of 
doing a day's work the year round. Only a 
little wiring is required, and a small amount 
of extra power is necessary at the generating 
plant to drive machines and tools by elec- 
tricity. In many instances electric ligbting 
has paved the way for electric driving. 

We have all had experience in getting men 
to ‘speed up" their machines. Tradition 
and custom are both against the operator who 
does much belt shifting. In the eyes of almost 
all journeymen and of some piece workers it is 
next to treasonaole to change the rate of work- 
ing. Even though paid extra, to do more than 
a day's work in many shops is still a crime 
against the union or other combination 
interested. Tbe workman who attempts it 
soon tinds a job elsewhere or is promoted. 
The electric drive changes all of this. A press 
of the button, a turn of the lever, and each 
piece can be executed at maximum speeds 


allowed by the temper of the tool speed. It 
forcibly illustrates Maxim’s statement that 
American workmen find it pays to do as much 
as they can. 

The ever widening applications of elec- 
tricity in manufacturing work show that it 
has fully proven its claim to a consideration. 
It is thoroughly reliable. It bas come to stay. 
It fills the exacting requirements in this new 
field more economically and satisfactorily than 
any other system of power transmission. In 
the common forward movement of industry 
electricity is still in the van. It stands ready 
for any emergency within its province, and s0 
far has been equal to each new demand made 
upon it. 

Aside, however, from all purely technical 
considerations of the application of electricity 
to manufacturing stands pre-eminently the 
question: Does it pay? Many manufacturers 
have conclusively shown that the economies of 
production have been enhanced by their adop- 
tion of electricity; that its inherent advantages 
in this relation far outweigh all previously 
debatable questions of economy and efficiency 
of the electric drive compared with belting 
transmission, and that even if there were no 
saving at the coal pile it would still not pay to 
return to the old method and lose orders. 

I.—GENERAL CONSIDERATIONS. 

1. Electric Transmission in Manufacturing 
Work i$ a Means to an End: Centralized 
power generation for light and manufacturing 
purposes; subdivision of the transmission 
System and the motive power equipment; 
execution of all classes of work, irrespective of 
its location; maximum efficiency of workmen, 
machines, and labor involved; intensitied pro- 
duction at best speeds and at the power limit 
of machines with improved quality, maximum 
output, and reduced cost. 

2. Sanitary Considerations: It is healthful, 
clean, and free from dirt, dust, and dripping 
oil; it affords accommodations and facilities 
for proper lighting and ventilation; it removes 
dangers from overhead machinery shafting 
and belts; it reduces the sick list to a 
minimum; it insures quietness from absence 
of much unnecessary noise with older systems, 
and develops cheerfulness among the work- 
men. 

3. Disciplinary Value: It improves the 
morale and personnel of workmen; it, conduces 
toshop order and discipline, with the most 
economic use of the workman's time, quick 
handling of materlal,and maximum efficiency 
of labor. 

4. Flexibility of the System: Accessibility 
of all parts, adaptability to various uses, and 
portability of tools are inherent advantages. 

5. Reliability of Service: It is free from any 
general breakdown, localizing casualities and 
stopping least machinery for repairs; no 
accident can affect the whole plant in any 
case of a modern electrical installation 
properly designed, equipped, and operated; it 
is more to be depended upon than any 
other system. 

II. ECONOMICS OF ELECTRICITY IN MANUFAC- 
TURING. 

1. Electric Power Generation: This system 
admits of centralized or concentrated power 
generation which is required for maximum 
economy. Distributed power generation in 
small and scattered units is very wasteful. 

The electric power plant may be located to 
best advantage for fuel and water supplies, 
conveying and transportation facilities. It 
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may be isolated from other structures, so 
reducing fire risks and insurance rates, 
especially where the boiler house is in a 
separate building. 

The electric generating sets may be sub- 
divided into similar and independent units. 
These may be operated at all times under the 
most economic condition of normal loads. This 
permits manufacturing work in any branch or 
section of the establishment as economically 
under part load as under full load, on overtime 
and night shifts as during the day’s work. 

Electric light may be supplied from the 
power mains or from separate generators, as 
conditions require. In nota few cases of the 
introduction of electric driving the additional 
saving has been more than enough to pay for 
all of the lighting service. 

The cost of generating electric power can 
only be a deciding factor when the total cost 
of power required is large compared to the 
running expense. The saving in fuel depends 
upon the cost of fuel, the average load, the 
amount of shafting and belting displaced. 

2. Electric Power Transmission: The dis- 
tances are short in factory service, the electric 
distribution belng within one building or 
group of buildings. The so-called line losses 
are therefore usually negligible in well-de- 
designed installations. Low voltages are 
employed in factory transmission. From 110 
to 550 volts are the accepted limits at the 
present time in this country, either for direct 
or alternating current working at eonstant 
potential or pressure. The economics of the 
various systems can be only satisfactorily 
discussed with reference to any given project 
or installation. 

The following are recognized methods of 
distribution, for electric light or power, or 
both, in manufacturing work: 

T wo-wire and three-wire systems, for direct 
or alternating currents. 

Multi-circuit system for 
multi- voltage service. 

Single-phase, two-wire alternating current. 

Two- phase three-or-four-wire alternating 
current. 

Three-phase, three-or-four-wire alternating 
current. f 

Composite system, direct-current and single- 


direct-current 


phase or two-phase alternating current on the ' 


same wires. 

3. The First Cost of Electrical Installation: 
This will usually be higher for an electrical 
than for a mechanical transmission. The inter- 
est on first cost will rarely be a determining 
factor. It will be more than offset by the 
manufacturing economies elsewhere effected 
and by the reduced cost of shop buildings 
incident to the use of the electric drive. 

4. Maintenance of ElectricSystem: The cost 
of maintenance isa minimum. The deprecia- 
tion is less than in any other system. 

The saving effected is much more than 
sufficient to pay forall of the incidental repairs 
and renewals to the electrical machinery or 
the wiring system. 

Attendance and supervision are largely cen- 
tralized and reduced to a minimum compatible 
with efficient service, owing to the reliability 
of the system. 

Electric generators and motors are the 
simplest types of motive power machinery that 
can be used in the development of power trans- 
mission for manufacturing work. They have 
the fewest parts requiring any renewals. They 
require practically no repairs. 


Electric machines will either work or not 
work. They soon make their wants known. 
They cannot be maintained in wasteful opera- 
tion, as is the case with every other kind of 
motive-power machinery. Standardization of 
this class of electrical machinery has facilitat- 
ed repairs. They are quickly and easily made, 
at minimum cost with least interference with 
the routine work of the establishment. Small 
electric motors in general require more fre- 
quent attention and renewals than larger 
machines. 

Belt tightening or lacing in the old system 
stops work on that section, and stops all work 
if it chances to be a main driving belt. Any 
similar casualty in tbe electric system is 
remedied at once by throwing into service 
another line, or a jumper, or a relay bus-bar. 
II. INFLUENCE OF ELECTRIC TRANSMISSION 

UPON FACTORY BUILDINGS. 

The design, plan, and arrangement of manu- 
facturing establishments are not now dictated 
or controlled by the new electric transmission, 
as always has been the case with the old 
mechanical system. Factory and mill con- 
struction is undergoing radical changes inci- 
dent to the electric transmission of power. 
There is now a superior adaptation of the bui'd- 


‘ing to manufacturing work and sanitary 


requirements, with higher ceilings for light, 
ventilation, and overhead transportation. The 
cost of buildings is reduced to a minimum. The 
electric drive does not require the heavy con- 
struction of walls, overhead work, and roof 
trusses demanded by shafting transmission. 

The site for buildings may be chosen inde- 
pendent of power considerations and located 
on most suitable ground. There is no neces- 
sity for buildings being placed around or 
adjacent to the power house, as required for 
mechanical connections to engines or turbines. 
Grouped shops may be arranged in best manner 
to facilitate economic production and the 
handling, conveying, and transportation of 
material and work. Detached buildings—a 
tendency of certain lines of modern manufact- 
uring development—are feasible, and the 
work therein facilitated by electric transmis- 
sion. The isolation of various shops, depart- 
ments, and workrooms for manufacturing or 
insurance reasons may be carried to any 
extent with the electric system without 
impairing its efficiency or economy. The out- 
put per square foot of floor space is a maximum 
with electric transmission. 

IV. INFLUENCE OF ELECTRIC TRANSMISSION 
UPON WORKSHOP EXPANSION. 

Future areas of work may be planned and 
arranged for with the utmost freedom and 
entirely irrespective of power considerations. 
They can be located as desired, on separate 
floors, in various departments, or in detached 
buildings. Original provision for prospective 
development is not necessary in the electric 
System, but is required by shafting transmis- 
sion. There is no expense for contemplated 
additions till they are actually installed as 
required. 

Permanent additions to the electric generat- 
ing plant and the distributing system are 
made with a gradual and pro rata outlay of 
capital, instead of in disproportionate blocks 
of new equipment, as required by mechanical 
transmission. 

Extensions of electric transmission and new 
centers of power distribution may be estab- 
lished at any time and of reasonable capacity, 
anywhere and at any distance, at minimum 


cost for labor and material. There is no 
crowding, overloading, or interference with 
existing conditions, or witb the daily progress 
of routine work. Temporary extensions, to 
meet sudden demands for power at any point, 
are quickly made by running to the desired 
location electric wires or cables. These are 
easily removed when no longer required and as 
readily used elsewhere for similar purposes. 
The shifts are made with the least expense of 
time and labor in handling, and with no accom- 
panying waste of material to suit different 
conditions. 

Auxiliary power is always at hand for 
emergencies and to almost any reasonable 
extent, on account of the reServe nature of 
the electric supply. 


V. INFLUENCE OF ELECTRIC DRIVE UPON 
ARRANGEMENT OF MACHINERY. 


The floor space required per machine or tool 
is reduced to a minimum.. 

The alignment of overhead shafting is no 
longer necessary. 

Clear overhead room is provided for band- 
ling all classes of heavy work. The crowding 
and complications arising from overhead shafts 
and belts are avoided. 

Location of machines and tools may be 
made to suit the requirements of the work 
and the available floor space. "The product 
may then be finished with least time and 
labor, with least handling and transportation, 
and in the most efficient and economic 
manner. 

All the conditions of work and of labor may 
be arranged to handle tools and material 
to the best advantage with freedom of work- 
men's movements and facilitate in executing 
manufacturing operations. 


VI. CHANGING FROM THE OLD TO THE NEW 
SYSTEM OF DRIVING. 


When alterations or additions in power 
transmission are required, it is the invariable 
practice in many modern shops to extend in 
the line of electric driving. This is notably 
therule where electric supply is already at 
band for either lighting or power service. In 
the rehabilitation of an old establishment some 
oftheshafting transmission may usually be 
combined with the electric drive, as in the 
so-called group system. Much can be done to 
Improve the power transmission if existing 
lines of shafting are divided into the most 
economic sectional lengths, determined by the 
speed, character of load, and kind of work. 
Electric motors will prove valuable adjuncts if 
installed to drive these sections independently. 
The electric drive is an economic and flexible 
auxiliary, supplementing the earlier and rigid 
mechanical power transmission. Such partial 
introduction of the new system, especially if 
an electric lighting plant is already in service, 
will early develop its advantages. It will 
defray the cost of installation and maintenance 
by greater economic production. 

Scrapping the old to make room for the new 
involves the same economic questions in the 
case of power transmission as in that of manu- 
facturing machinery. Productive machinery 
should not in general be scrapped while there 
is retained the old system of belt driving, with 
its inherent power and speed limitations. The 
increased output of the old machine, electri- 
cally driven, will frequently equal that of a 
new machine, belt driven, and turning out the 
same kind of product. 

(To be continued). 
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Denial from the Storage Battery Company. 


The Electric Storage Battery Company on 
Saturday filed in the Court of Chancery at 
Trenton, N. J., itsanswerto the bill of com- 
plaint filed some time ago by Richard Siegman 
against the Electric Storage Battery Company 
and the Electric Vehicle Company. The an- 
swer makes a complete denial of all the charges 
contained in tbe bill of complaint. 

The main charge in the bill was that the 
Storage Battery Company, through its di- 
rectors, some of whom were also directors in 
the Electric Vehicle Company, had diverted a 
large part of the stock of the Vehicle Com- 
pany into the treasury of the Storage Battery 
Company without adequate compensation. 

The Storage Battery Company claims that 
the stock of the Electric Vehicle Company 
was obtained through proper business transac- 
tions, and that adequate compensation was 
given for the same. It is claimed that part of 
the stock of the Electric Vehicle Company, 
19,000 shares, was obtained by the Storage 
Battery Company by the payment of $1,940,000, 
its par value, and another block of stock, 4^,- 
000 shares, by thetransfer to the Vehicle Com- 
pany of the controlling interest which the 
Storage Battery Company held in the Colum- 
bia Automobile Company. 

It is further claimed that the transactions 
were conducted openly at meetings of the 
Stockholders of the Vehicle Company, and 
that Mr. Siegman offered no objections at the 
time. 


— — —$9— iiit —— ——— — —— 
Electric Power for Naval Vessels. 


'The Board of Naval Construction, in a report 
to Congress, states it is of the opinion that 
wherever the military efficiency of naval 
vessels can be increased by the use of electric 
power for auxiliary machinery it should be 
done, and also, asa large electric plant must 
of necessity be installed for military purposes, 
such as lighting, searchlights, turret-turning 
gear, ammunition hoists, rammers and elevat- 
ing gear for heavy guns, etc., the use of elec- 
tric power can with propriety be applied to 
other auxiliaries not likely to be used in ac- 
tion, but which the electric plant is capable 
of operating when the vessel is not engaged in 
battle—such as boat cranes, deck winches, etc. 
The board is also of the opinion that great 
attention should be given tothe type and size 
of the electric generators, their installation, 
and the installation of electric conductors; to 
the means of interior communication, and all 
other essential features. 

— o — —t 
New York Electrical Society. 

The 219th meeting of the Society will be 
held at the College of the City of New York, 
corner of Lexington avenue and 23d street, 
Thursday, December 19, at 8 P.M. Professor 
Daytou C. Miller, of the Case School of Ap- 
plied Science, Cleveland, O., will deliver a 
lecture on “Polarized Light." Synopsis: The 
ether and the wave theory of light; interfer- 
ence and refraction; color dispersion and the 
spectrum; nature of polarized light; produc- 
tion and detection of polarized light by the 
Nicol prism; color phenomena of thin plates of 
doubly refracting substances; complementary 
colors; rings and brushes of color produced by 
crystals; applications of polarized light; beau- 
tiful color effects of circularly polarized light. 
The lecture will be illustrated by means of a 
large projection polariscope, with many rare 
specimens, and by models and other subsidiary 
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apparatus. Brilliant contrasts of comple- 
mentary colors in many combinations will con- 
stitute color phenomena of unusual beauty. 
'The following members were elected at the 
last meeting of the Society: Walter A. Hough- 
taling, Leonard T. Horner, E.J. Wehrley, T. P. 
McCray, J. Roberts Wilson, Lyman P. Ilam- 
mond, F. S. Blackall, H. W. Oiin, G. A. Callan- 
en, W. L. Conwell, Frank Clark Cosby, W. S. 
Rugg, George Wacker, Charles E. Monroe, 
Lloyd Reed, Frank Mauro and A. T. Jenks. 


— . 


PERSONAL MENTION. 


Mr. Morris W. Mead has been reappointed chief 
of the electrical bureau of Pittsburg, Pa. 


Mr. Frank Moffat, of Dallas, Tex., has been ap- 
pointed city electrician of Manila, Philippine Islands. 


Mr. Lemuel Bannister, for the last five years 
general manager of the British Westinghouse Com- 
pany, has resigned his positions in all the Westing- 
house companies. 

— iD —9— — ————— 


INCORPORATIONS. 


The Power Equipment Ccmpany, Trenton, N.J. Capital 
stock, $6,500,000. 

The Electric Specialty Company, Kennett Square, Pa. 
Capital stock, 825.000. 

The Electric Motor Specialty Company, New York Clty. 
Capital stock, 320,000. Directors: H. O. Swoboda, of New 
York City, and J. T. Beswick and David Beswick, of Brook- 
lyn. 


The Union Flectric Ligbt & Power Company, Logan, 
Utah. Capital stock. $40,000. Shareholders: J. F. Wright, 
Joseph Howell, Martha Wright, W. C. Parkinson, G. F. 
Wright and E. R. Owen. 


The Grinnell Electric Cable Construction & Apparatus 
Company, New York City. Capital stock, $250,000. Direct- 
ors: H. B. Grinnell, O. A. Doering and F. E. Thompson, of 
New York City. 

The United States Electric Supply Company, Detroit, 
Mich. Capital stock, $50,060. Shareholders: Arthur G. 
and Henry Holland and A. E. McKinnon, trustee, of Detroit, 
and E. L. O'Connell, of Dayton, O. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DEC. 10, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 

688,337. Means for Electrically Connecting Railway-Cars. 
Emil B. W. Reichel, Berlin, Germany, assignor to the 
Siemens & Halske Electric Company of America, Chi- 
cago, Ill. Filed Feb. 19, 1900. 

688,340. Trolley-Pole for Electric Cars. 
Mount Oliver, P&. Filed Sept. 10, 1901. 

688,456. Electromechanical Automatic 
Switch. Walter J. Bell, Los Angeles, Cal., assignor of 
one-half to Leon F. Moss, same place. Filed July 2, 1901. 

688,486. Trolley Contact Pole, Ernest B. Robertson, |} hila. 
delphia, Pa , and Samuel N. Dole, Camden, N. J. Filed 
July 12, 1901. 

688,509. Trolley. Frank W. Garrett, Johnstown, Pa., as- 
signor to the Lorain Steel Company. Filed Dec. 1, 1599. 

688,5€8. Trolley. Milford J. Wilson, Painesville. O. Filed 
Aug. 12, 1901. 

688,572. Electric Railway. Frank M. Ashley, Brooklyn, 
N. Y., assignor to the Genera] Electric Company of 
New York, Filed Feb. 26, 1898. 

688,029. Trolley-Wheel Guard. Edward W. Gailey, Alle- 
gheny, Pa. Filed May 13, 1901. 

638,724. Electric Bignaling Device for Railways. William 
A. Farrell, Wellsville, N, Y., assignor of one-half to Jacob 
Rauber, same place. Filed April 1, 1901, 

688.745. Automatic Safety Gear and Signal System. William 
W. Murch, Brooklyn, N. Y., assignor of one-half to John 
R. Parker, same place. Filed March 9, 1901, 

6:8,797. Electric Railway- Switch. Philip Siegel, New York 
City, assigor to himself, Joseph Liebman and Bernard 
Karneol, same place. Filed June 13, 1901. 


ELECTRIC LIGHTS AND APPLIANCES. 
688,435. Mast-Arm for Incandescent Street-Lights. Ralph 
J. Patterson, Woburn, Mass., assignor of two-thirds to 
L. R. Wallis, Winchester, Mass, and W. H. Bolewine, 
Woburn, Mass. Filed March 14, 1901. 
688,485. Electric Lamp and Socket Therefor. 
Nugent, Harrison, N. J. Filed Jan. 4, 1901. 
688,575. Electric-Are Lamp. Henry Baggett, Blackheath, 
Eng. Filed Sept. 13, 1899. 


Philipp Scholtes, 


Daniel D. 
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688,619. Electric. Are Lamp. Charles H. Kayser, Orange 
N. J., assignor to the Edison Manufacturing Company. 
same place, Filed March 5, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 


683,282. Electric Switch. Carl A. Bergstrom, New York 
City, assignor of one-half to Martin Singer, same place. 
Filed July 21, 1900. 

683.317 688.318. Winding for Electric Machines. Benjamin 
G. Lamme, Pittsburg, Pa., assignor to the Westinghouse 
Eleetric & Manufacturing Company. Filed April 17, 1901, 
April 30, 1901. 

088,310. Direct-Current Dynamo-Electric Machine. August 
Rotth, Berlin, Germany, assignor to the Siemens & 
Halske Electric Company of America, Chicago, Ill. Filed 
May 19. 1900. 

688.359. Circuit-Breaking Apparatus for Electrical Cir- 
cuits. Lewis B. Stillwell, Niagara Falls, N. Y., assignor 
tothe Westinghouse Electric & Manufacturing Com- 
pany. Filed June 12, 1900. 

058,552. Mechanism for Transmitting Power to Dynamo Ma- 
chines. Otto Bohm, Oberschonweide, near Berlin, Ger- 
many. Filed Aug. 22, 1901, 

648,123. Commutator- Brush Holder. Harry J. W. Lloyd. 
Des Moines, Iowa. Filed Feb. 11, 1901. 

688.503. Electrical- Controller Attachment. Guy L. Fair- 
brother, Thompsonville, Conn. Filed April 19. 1901. 
688.554. Circuit Making and Breaking Device. John F. 

Skirrow, East Orange, N. J. Filed Feb. 4, 1901. 


688,553. Electric Knife Switch. Willam F. Bossert, Utica, 
N. Y. Filed May 20, 1901. 
658,614. Regulator. Augustine R Everest, Lynn. Mass., as- 


sinor tothe General Electric Company of New York. 
Filed May 4, 1899. 

688,616. Rotary Pump or Motor. Allen Ferguson, 1,000 
Springs, Idaho, assignor of three-fourths to Benjamin 
G. Mullins, Bliss. Idaho. Filed Oct. 9, JvoO. 

688.050. Apparatus for Measuring Electrical Energy. Ran- 
kin Kennedy. Leeds. Eng. Filed Feb. 21, 1901. 

688.670. Magnetic Friction-Brake. John McGeorge. Cleve- 
land, O., assignor to the Electric Controller & Supply 
Company. same place. Filed May 9. 1901. 

688.734, Electric Switch. James Jones and James Jones. 
Jr.. New York City, Filed Nov. 6, 1900. 

688.505. Alternating Current Motor. Ernest Wilson, County 
of kent. Eng. Filed Jan. 17, 1893. 


TELEPHONES AND TELEPHONE APPARATUS, 


658.433. Telephone-Receiver. Holland. 
N.Y. Filed Jan. 12, 1901. 

058.452. Telephone-Exchange System. Harry G. Webster, 
Chicago, III., assignor to the Stromberg Carlson Tele- 
phone Manufacturing Company, same place. Filed Dec. 
31, 1900. 

688.673, Telephone System. Charles H. North, Cleveland. 
O., assignor to the North Electric Company, same 
place. Filed May 17. 1900. : 

688.676. Telephone. William S. Paca. Baltimore. Md. Filed 
Jan. 20, 1597. 


Francis J. Orr, 


MISCELLANEOUS. 


688.201. Electric Storage Battery or Accumulator. 
J. Buckley. Chicago, Ill. Filed Sept 1, 1900, 
688.203. Telephony. George A. Cardwell. New York City. 

Filed Nov, 19, 1539. Henewed May 10, 1901. 

688,334. Electric Furnace. Edward R. Taylor. Penn Yan. 
N.Y. Filed Dec. 21, 1899. Renewed April 18, 1901. 

68 2.393. Electric Furnace. Ramon C. Contardo, Sevres. 
France. Filed March 22, 1901, 

682,394. System of Electrical Distribution. 
ing. New York City. Filed Dec. 7, 1900. 

685.401. Electrical Apparatus, Joho E. Everett. Indianapo- 
lis. Ind . assignor of three-fourths to Frank H. Black- 
ledge. Albert S. Blackledge. aud John W. Blackledge. 
same place. Filed Feb. 21. 1901. 

688.4303. Electric Battery. George W. Frazier, Allegheny. 
Fa.. assignor of one-half to William McB. Bell and 
Samuel M. Evans. Filed Feb. 14. 1901. 

688.458. Stereoscopic X-Ray Apparatus. Eugene W. Cald- 
well. New York City. Filed Sept. 27, 1901. 

688.494. Thermo-Electrodynamic Transformer. 
Stern. New York City. Filed Feb. 15. 1901. 

683,021. Insulating Material. Max Frank. Strasburg, Ger- 
many. assignorto Emil Frank. New York City. Filed 
Sapt. 15, 1539. 

658,749. Storage Battery Tray or Case. Elmer A. Sperry, 
Cleveland. O., assignor, by mesne assignments. to Na- 
tional Battery Company. Original application tiled Sept. 
13,1809. Divided and this application tiled Nov. 6, 1809, 

688.783. Recording Device. John D. Keiley, New York City. 
Filed July 17, 1900, 

688.788. Primary Battery. Henry I. Lurye. New York City. 
ássignor of one-half to Nathaniel H. Lewis, same place. 
Filed Jan. 30, 1901. 


William 


John L. Crezel- 


Philip K. 


DESIGN, 
Feeder-Arm for Polesof Electric Railways. William 
Filed Nov. 1, 190]. Term 


35.424. 
A. McCallum, Cincinnati, O. 
of patent 14 years. 
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THE TELEPHONE WORLD. 


Telephone Combination. 


According to trustworthy information, says a dispatch 
from Chicago, the battle which tor a long period has raged 
between the Erie Telegraph & Telephone Company and the 
Bell Telephone Company, for control of the country's tele- 
phone business has reached its climax. It is reported in 
local finaccial circles that the Bell people have succeeded in 
absorbing the Erie system. 

The Erie Telegraph & Telephone Company has a capital 
stock of $10,000,000 and bonds aggregating $17,500,000. It 
owns a controlling interest in the Cleveland Telephone Com- 
pany of Ohio, the Northwestern Telephone Company of 
Minnesota, the Southwestern Telegraph & Telephone Com- 
pany of New York, the Michigan Telephone Company of 
Michigan, and the Wiscousin Telephone Company, the 
aggregate of whose capital reaches 324. 00, 000. 

It is said that the buying of Erie stock for the Bell Com- 
pany was done by agents in different parts of the country, 
who worked with great secrecy. 


The New York Telephone Company has made an innova- 
tion in the shape of a ** four-party line service" subscription 
to which for 500 messages a year costs $48. ‘This rate is for 
the resident telephone service of the Borough of Manhat- 
tan. Contractors for a one party," or direct line receive a 
rate of $66 a year, instead of $75, the former price. By a 
four-party line," said F. H. Bethel, contract agent of the 
New York Telephone Company, is meant that there are 
four telephones on one circuit. By reducipg the number of 
wires we are able to lower rates. There are many house- 
holders who do not make over 500 calis in a year, and to 
them this new rate will prove attractive. Generally speak- 
ing, New Yorkers do not want many stations on one circuit. 
In other cities as many as ten persons contract for the use of 
one circuit, By doing that they obtain a rate of about $24 a 
year for their telephone service. But in New York no one 
wants to run the risk of waiting until nine others have had 
their turn at the receiver. There are 70,000 stations in this 
borough. The greater part of these direct lines rent for 
$5.50 a month, er $66 a year. 


A report from Uniontown, Pa., states that the entire coke 
region is anxiously watching the fight being made by two 
patrons of the Central District Telephone Company to 
compel the company to acquire part payment of the rentals 
of their telephones as an offset to the alleged unsatisfactory 
service they have been given. Recently the matter came 
before the county courts and an injunction was obtained 
restraining the telephone people from removing the 
telephones until the controversy is settled. The patrons in 
the contest are the Title & Trust Company of Connellsville, 
and Attorney E. C. Higbee. 


The workmen of the Delaware & Atlantic Telephone & 
Telegraph Company at Wilmington, Del., are busy. A large 
force of men are at work installing new telephones, and 
Manager Mehaffey says that, although he has an extra force 
employed, the demand for telephones is sogreat that they 
cannot be installed as fast as the company desires. At 
present the company has nearly 1,700 telephones in service 
in that city. The company will also string several cables on 
the outskirts of the city. 


A company has been organized by the business men of 
Long Pine. Neb , and the ranchmen in the southern part of 
Rock County to bulld à telephone line from that place to the 
A D,"cattle ranch, via Selden, Spragg and Butler. The 
line will be between 31 and 32 miles in length. The follow- 
ing are the officers of the company: President, M. D. James, 
of Spragg; vice president; O. J. Johnson, of Spragg: 
treasurer, J. Boerger, of Spragg; secretary, W. A. Benklin, 
of Long Pine. The company will be incorporated. 


Assembly man William Schneider proposes to introduce in 
the Legislature a bill regulating telephone charges in 
Buffalo, N. Y. Mr.Schneider's bill will fix the yearly rate 
for unlimited business service at $40, and for telephones in 
residences at $20 a year. 


The new Automatic Electric Company, recently in. 
corporated in Springfield, Ill., to introduce the Strowger in- 
strument, which is operated without bello girls and per- 
mits secrecy in conversation over the telephone, will begin 
business with an order from the Illinois Telephone & Tele- 
graph Company for a switchboard and its appliances and 
devices for 25,000 telephones. 


The stock of the Pike County, Miss., Telephone Company 
has changed hands and the lines will be extended and the 
service generally improved. 


The Illinois Independent Telephone Company has been 
granted a 20-year franchise in Moline. 


Independent Telephone Men Organize. 


The representatives of 20 independent telephone compan- 
les of Central Missouri have lately held & convention at 
Sedalia, with F. A. Churchill of St. Louis, as presiding 
officer. The object of the meeting was to organize an inde- 
pendent line association for mutual protection and to discuss 
ways and means of establishing a long-distance ix dependent 
line. 


The Citizens’ Telephone Company of McMinnville, Tenn., 
organized to fight the rates proposed there by the Cumber- 
land Telephone Company, recently effected an organization 
by the election of the foilowing board cf directors: A. R. 
Hammer, M. L. Fletcher, R. M. Reams, A. H. Faulkner, 
W. J. Rice, Clay Faulkner, W. H. Ross, J. I. Finney, Jesse 
Walling, president, and W. S. Lively, general manager. The 
full amount of stock will besubscribed and more than 100 of 
the subscribers to the Cumberland Company have signed a 
pledgs that they will use no line but the local company. 


A telephone exchange of probably 50 ‘phones will be in- 
stalled at Gowrie. Ia. This franchise was granted to Robert 
L. Parker at a meeting of the city council, and work on the 
new system will be commenced immediately. Several rural 
lines are being planned, and the irdications are that Gowrie 
will soon be the center of an extensive telephone syatem. 


The Independent Long Distance Telephone & Telegraph 
Company of Louisville, Ky.,has been granted a permit by 
the fiscal court to construct its lines along the highways of 
Shelby County. The company is now building a line between 
Louisvilleand Lexington, and willtraverse Shelby County, 
the route being the State pike. The work willshortly be com. 
menced in Louisville. 


The Independent Telephone Company is now putting in the 
'phones in the business houses and residence buildings of 
Hutchinson, Kan. It has secured a large number of sub. 
scribers, and is about ready to begin business. Mr. Burns 
said recently that while the time of completing the work 
depends somewhat on tbe weather, there is every prospect 
of having the new phones working by the 20th of the 
present month. l 


The long distance telephone system which has been talked 
about so long is now being put up at Courtland, Ale. The 
local telephone exchange for that place will also be put in 


. as soon as the poles can be put up and the wires 


stretched. This will be of incalculaole value to the business 
men to say nothing of the value of the long-distance tele- 
phone to the public generally. 


The Cincinnati & Suburban Telephone Company will 
shortly install a telephone exchange at Norwocd, O. This 
step is taken because the business of the telephone com- 
pany at that suburb has grown ata remarkable rate since 
the rent for service has been reduced. The new exchange, 
when installed, will serve people within a radius of two 
miles. 


News from Scottsboro, Ala., states that the citizens of 
Paint Rock Valley are building a co-operative telephone line 
up the valley from Paint Rock station. This will be of great 
value to them, asthey are cut off from outside communica- 
tion for several miles. 


The Wilcox conduit promoters of Chattanooga, Tenn., 
have formally organized a company, styled the City Tele- 
phone Company. The following officers were elected: 
President, M. T. Freeman; secretary, T. H. Lasley; treasu- 
rer, J. W. Johnson. 


H. R. Head is building & local telephone line at Grand View, 
Tex., and it will be completed in 60 days. He will have 
connection with long distance telephones, and also have 
charge of the long-distance telephone office at that place 
about the first of January. 


An extended system of telephones is soon to be had in 
Deer Lodge, Mont. Linemen in the employ of the Rocky 
Mountain Bell Telephone Company have been busy stringing 
wires and preparing to install the new "phones. 


The North Wales, Pa., council has granted the United 
Telephone Company an ordinance to erect a telephone line 
in that borough. 

On January 1 the Southern New England Telephone Com- 


pany wil open three new exchanges in Connecticut at 
Pomfret, Putnam and Enfield. 


Paoli and Marengo, Ind., are now connected by atelephone 
line just completed by the Orange County Telephone Com- 


pany. 


Nickel-in-the-81ot Telephones for Chicago. 


Telephoning in Chicago is becoming a nickel.in-tbe- £lct 

habit. Thousands of these instruments have been installed. 
Movable telephones are being installed in leading restaur- 
ants, with plugs beside every table, enabling customers to 
use the apparatus while eating their meals. 
. ^ Six months ago Chicago had 30,000 telephones. To day 
she has 40,000, and within the next two years we wil] install 
instruments that will bring the total number of subscribers 
up to 100,000." This is the way John I. Sabin, president of 
the Chicago Telephone Company, tells the story of th eenor- 
mous inc: ease in the number of telephone subscribers. The 
demand he says, is beyond the resources of the corporation. 
The directors lately decided to issue $3,000,000 additional 
stock in the coming year, making a total increase in 12 
months of $5,000,000. 

Several thousand applications for the service are now in 
the hands of the installation department, every branch of 
the working force has been increased more than 20 per 
cent., and all canvassers have been taken out of the field. 

One interesting feature has been the opening of what 18 
practically a school for new operators, who are given places 
at switchboards as soon as they pass the tests required. 

Of the10,000 new subscribers secured during the last six 
months 9,000 are persons who have never before used the 
telephone. The firms that have always been large users are 
demanding the installation of individual switchboards and 
internal service, a system that within the last few weeks has 
been obtained by several hotels. 


The Cumberland Telephone Company has completed tele- 
phone connections with a colony of lepers near Donaldson- 
ville, La. The colony is the only one of its kind in the 
the United States, and, of course, the exchange is the only 
one of its kind. The lepers are diligently quarantined, and 
are as completely isolated and outcast as it is possible to be 
in this country. The telephone connection is probably the 
greatest god.send that could come to them, as it puts them 
in touch with the outside world and gives them the longed- 
for opportunity of conversing with relatives and friends. 


A company of Kenton, O., men organized the Kenton Con- 
struction Company a short time ago. The purpose of the 
company is to build telephone exchanges, and the first one 
of these wil] be at Orange, Tex. The company has a cap- 
ital of $50,000, and unlimited resources. A simllar com- 
pany was organized at Ada some time ago, and it has 
built an exchange at Beaumont, Texas, ten miles frem 
Orange. 


The Black River Telephone Company having headquarters 
in Boonville, N. Y., is planning to make an application in 
Utica for a franchise. The company has a capitalization 
of $25,000, with H. C. Markham of Lyon's Falls as president. 


The Howard, Ill., Telephone Company isenjoying unusual 
prosperity. At a meeting of the directors a dividend of 50 
per cent. was declared, and there is still considerable money 
left in the treasury. 


Owing to the fierce gales and snow storms that swept over 
Great Britain on December 12 and 18, the postal authorities 
report the worst break down of the telegraph and telephone 
system that has occurred for 20 years. 


The Automatic switchboard has been installed ard used 
for several years at Augusta, Ga.; Princeton, N. J.; Geneva, 
Ithaca and Perry, N. Y.; Albert Lea, Minn.; Trinidad, 
N. M.; New Bedford and Fall River, Mass. l 


TELEPHONE INCORPORATIONS. 


The Farmers’ Mutual Telephone Company of Cohoes 
County, Mattoon, Ill. Capital stock, $10,000. Incorporators: 
J. F. Miller, J. F. Brewster and A. G. Hildreth, 


The Gasconade Telephone Company, Bay, Mo. Capital. 
stock, $12,000. Incorporators: E. T. Williams, W. F. Lang- 
enberg, Peter Denuser and others. 


The Northwest Texas Telephone Company of Graham, 
Tex. Capital stock, $4,500. Incorporators: R. G. Graham, 
W. L. Donnell, J. H. Ball and others. 


The Home Enterprise Telephone Company of Woodward, 
Okla. Capital stock, $10,000. Incorporators, C. R. Alex- 
ander, E. S. Wiggins, George H. Brophy, E. B. Roll, B. W. 
Key, F. D. Healy and L. B. Collins of Woodward. 


The Jones County Telephone Company, Des Moines, Ia. 
Capital stock, $50,000. President, L. H. Camp; vice presi- 
dent, L. M. Middleton; secretary, C. H. Brown; treasurer. 
H. F. Camp. 

The Utica Home Telephone Company, Utica, N. Y. Capi- 
tal stock, $200,000. Directors: C. H. Poole, H. F. Miller 
and E. B. Odell of Utica. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 

Bessemer, Ala.—The electric lighting plant here 
bought by the Birmingham Railway, Light & Power 
Company, will be improved and enlarged. The sum of 
$250,000 will be spent in making the extensions. 

Binghamton, N. Y.—The Broome County Electric 
Company is preparing to install a plant here to provide 
commercial lights for the city, and to light the streets 
with arc lights. 

Concordia, Kan.—T. J. McCue has bought the in- 
terest of W. M. Peck and the Cloud County Bank in 
the Concordia Electric Light Company. 

Danville, Ky.- Geo. F. Anderson and others, who 
incorporated the Danville Electric Power & Railway 
Company, with a capital stock of $100,000, have 

secured lighting frauchises. 

Dyersburg, Tenn.—This city will vote January 2 on 
the. issuance of $50,000 of bonds for buying and im- 
proving the present system of waterworks and lights. 
The mayor can give further information in relation to 
same. 

Estelline, 8. D.—It is now an assured fact that this 
place will soon be lighted by an electric light plant. 
R. M. Parsons, a local capitalist,has made a canvass of 
the town, and has decided to establish the system. 

Gloster, Miss.—The Bank of Gloster has purchased 
$23,000 electric light and water bonds. 

Huntsville, Ala.—The city council has directed tke 
committee on lights to investigate the feasibility of 
establishing an electric light plant so that the city 
may have its own light service. 

Iron Mountain, Mich.—This city will probably have 
a municipal electric light plant. 

Jennings, La.—A petition will be placed before the 
town council asking that an election be ordered allow- 
ing the citizens to vote upon the question of sewerage, 
electric lighte and waterworks. 

La Salle, N. Y.—This place is to have electric light 
from Niagara Falls, & contract having been signed 
with the Falls Power Company to that effect. 

Livingston, Mont. — The city council has granteda 10 
year franchise to A. O. Newton, giving him the right to 
erect poles in the alleys of the city, and to string wires 
to conduct electricity for lighting purposes. 

New Berne, N. C.—This city will now put in an 
electric plant of its own, both arc and incandescent 
lights. 

Ogdensburg, N. Y.—The question of municipal own- 
ership of an electric lighting plant is being vigorously 
agitated. The feasibility of generating sufficient power 
from the pumping plant at the waterworks is being in- 
vestigated. 

Orange, Va.—The town authorities are negotiating 
for an electric light plant. 

Peoria, Ill.—The city council has adopted a resolution 
for the appointment of a committee to devise ways 
and means for the erection of a municipal electric light 
plant. 

Pocomoke City, Md.—Dr. W. H. Walters has pur- 
chased of Hon. Lloyd Wilkinson the electric light 
plant, and will take charge January 1. 

Poughkeepsie, N. Y.—The Poughkeepsie Light, Heat 
& Power Company, proposes to enlarge its electric 
plant at the foot of Mill street. 

Sterling, Ill.—The Sterling Gas & Electric Light 
Company was granted a franchise for the ensuing 25 
years. 

Waukegan, Ill. —The Milwaukee capitalists, whoown 
the Waukegan Electric Light Company, who have 
had a monopoly on electrical service here for the last 
eleven years, are now to have competition, and lower 
prices are looked for. Local parties are organizing a 
new company, to be stocked for $100,000, and will have 
for manager M. Hussey, formerly manager for the old 
company. 


Street Railways. 


Akron, O.—The latest rumor is that the Cleveland, 
Terminal & Valley Hailroad is to be equipped with 
electricity. This will be for passenger business only. 

Batesville, Ind.—The Batesville, Ripley County 


Traction Company, capitalized at $10,000, will build a 
street railway in Greensburg, and an interurban line 
from Shelbyville, through Greensburg to this place. 
The stockholders are Louis Zollier, Sherman P. Minear, 
Charles R. Porter, William N. Harding, Thomas E. 
Goodrich, Enos Porter, Albert De Frey, John R. Mes- 
sick and Emery R. Minear. 

Belton, Tex.—J. M. Carter, manager of the electric 
railway company which has secured a franchise for 
the proposed road between here and Temple, states 
that work will be pushed on the same. Mr. Carter can 
be addressed at 294 Exposition avenue, Dallas, Tex. 

Berwick, Pa.—After a fight of months the borough 
council has granted the Columbia & Montour Electric 
Railroad the right of way through the streets of the 
borough, allowing them to use a T" rail. 

Buford, Ga.—M. S. Garner, one of the promoters of 
the Cummings & Buford Railroad, states that the pro- 
jectors have secured a charter for an electric line. 

Chattanooga, Tenn.—Negotiations have been practi- 
cally completed “for the sale of the Chattanooga 
City Electric Railway Company’s lines to the Rapid 
Transit Company controlled by the United Light & 
Power Company. 

Elmira, N. Y.—The route for the proposed electric 
railway, which will connect this city with Waverly, is 
being surveyed. 

Gouverneur, N. Y.—Charles A. Lux of Clyde and 
Samuel P. Nichols of Palmyra have been here lately 
looking up the feasibility of an electric road to connect 
this place with Edwards, Fowler and other places. 

Hamilton, O.—The Hamilton & Lindenwald Elec- 
tric Transit Company, which has recently been ac-- 
quired by the Pomeroy-Mandelbaum syndicate, has in- 
creased its capital stock from $100,000 to $250,000. The 
road will shortly be consolidated with the Southern 
Ohio Traction Company. 

Johnson City, Tenn.—It is reported that parties 
from Knoxville are interested in a plan to build an 
electric street railroad in the town and suburbe. 

Kenton, O.— The county commissioners have granted 
to the Tiffin & Southwestern Electric Railway Com- 
pany & franchise to run from Marseilles to this city. 

La Salle, III.— W. V. Coons will petition the Ottawa 
council for & franchise for the Interurban Electric 
Railway. 

Long Beach, Cal.—The ordinance granting a fran- 
chise for the operation of an electric road in certain 
streets to Epes Randolph was lately passed. 

Mechanicsville, Vt. —A scheme is under discussion to 
build an electric road from here to Granville, and thus 
connect with the road to Whitehall. 

New Brunswick, N.J.—The Pennsylvania Railroad is 
reported to be behind the incorporation of the Trenton 
& New Brunswick Railway Company at Trenton. 
The company is organized under the General Rail- 
road act, with a capital stock of $1,000,000. The 
road is to be 23 miles in length, and to run from a 
point in the Borough of Milltown to a point in the 
Township of Hamilton, in Mercer County, near the 
eastern boundary of the city of Trenton. 

Orland, 1nd.—J. H. Roberts of Grand Rapids, Mich., 
was recently here agitating the construction of an 
electric line from this place to Bronson, Mich. 

Silver City, N. M.—The city council has granted a 
franchise to L. P. Deming, Lucius Deming, T. W. 
Carter, of New Haven, Conn., and M. W. Porterfield 
of Silver City, permitting them to build a line of elec- 
tric railway connecting the mining camps of Santa 
Rita, Fierro, Hanover, Central, Pinos Altos and the 
Burro Mountains with this city. 

Toledo, O.—The Ohio & Michigan Air Line Railroad 
Company, incorporated with $1,000 capital stock, plans 
to build one of the links in the Everett- Moore system. 
The company will construct a line from this city,where 
the principal office is to be, to Monroe, Mich., to con- 
nect with the syndicate's road running in to Detroit. 
The incorporators, all Cleveland men, are Robert 
Crasser, S. M. Hildreth, H. B. McGraw, H. B. Potter, 
and A. A. McCasslin. 

Troy, N. Y.—George L. Leatherbury, Jr., of Mobile, 
Ala., representing & syndicate of Troy parties, is peti. 
tioning for a franchise to build an electric railway in 


Mobile. The road will compete with the Mobile Light 
& Railw:y Company, a consolidation newly created, of 
which W. H. Patterson, of Atlanta, is president. 

Wabash, [nd.—A company composed of North 
Manchester citizens has been granted an electric rail- 
road franchise, sovering two routes,one from this city 
north by way of Manchester to the Kosciusko County 
line, and another from Wabash south to the Grant 
County line. The total length of the two lines is 26 
miles. 

Waterbury, Conn.—Another step has been taken in 
the preliminary work of constructing & trolley line 
from Litchfleld to this city. 

Westfield, N. Y.—The Lake Shore Traction Com- 
pany, capitalized at $280,000, has been formed to con- 
struct and operate an electric railroad, 28 miles. from 
here to Silver Lake. Arthur C. Wade, A. N. Broad- 
head, O. L. Becker, W. R. Reynolds, M. R. Stevenson 
and J. T. Wilson, Jamestown; A. B. Ottaway, West- 
field, and Frederick R. Green and Henry D. Kirkover, 
Jr., Fredonia, are thedirectors. 

Youngstown, O.—An electric street railway between 
here and East Liverpool is a thing of probability within 
a short time. Cleveland capitalists are said to be 
interested. 


Manufacturing. 


Appleton, Wis.—The contract for furnishing a new 
electrical plant for the Diamond Match Company of 
Oshkosh has been awarded to the firm of Kurz & 
Root, of this city. The job will include the manufac- 
ture of a number of dynamos and motors and their in- 
stallation at the Oshkosh plant. 

Chicago, Ill.—The firm, Hart & Co., has been formed 
with a capital stock of $2,500, for the purpose of manu- 
facturing electrical machinery. J. S. Maurer, H. B. 
Hart and A. N. Maurer are those interested. 

Middletown, Conn.—The Swan Electric Company of 
New York City is to locate in the Stiles Building in 
this place. The company manufactures electrical 
specialties of all kinds. The officers of the company 
are: W. J. Swan, president; W. J. Berge, vice-presi- 
dent; D. Mason, secretary; H. Metz, treasurer. 

Salisbury, N. C.— The Electric Plating & Manufac- 
turing Company will erect a building to accommodate 
its large and growing business. 


Company Matters. 


Des Moines, Ia.—The Acme Electric Works recently 
filed amendments to ite articles of incorporation. The 
name is changed to the Howard Electric Company. 
Joe Gass, John A. Brownfield and Benjamin Howard 
are the directors. 

Pittsfield, Mass.—The Electric Supply & Mainte- 
nance Company, now located in Troy, N. Y., will re- 
move to this city. The company repairs motors and 
dynamos and deals in inall kinds of electrical appa- 
ratus. 

Utica, N. Y.—It is authoritatively stated that the 
Utica Electric Light & Power Company and the 
Equitable Gas & Electric Company are to consolidate, 
and that the final arrangements will be completed, 
possibly before the first of January. 


Power and Transmission. 

Carlisle, Pa.—The Carlisle & Mount Holly Electric 
Railroad Company will erect its power plant close to 
Mount Holly Springs, Cumberland County, to operate 
its lines, and supply electric power and light to Mount 
Holly, and places between there and Carlisle. 

Spartanburg, S. C.—C. R. Willard, of this city was 
recently awarded the contract for the erection of & 
3,000 hp. plant for the Weaver Power Company of 
Asheville. This plant will furnish electrical power to 
run a cotton mill, a railway and lighting system, 
which is to be built. 


Automobiles. 

La Crosse, Wis.—An automobile company is to be 
formed here to compete with the local street car com 
pany for traffic in this city. Some of the wealthiest 
men have been approached on the subject and take 
kindly to the idea. 
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STREET RAILWAY STOCKS. 


NAME. 
NEW YORK OITY. 
Bleeker Street and Fulton Ferry.. dun 
Broadway and Seventh A venue................ 
Central Crosastowmꝶninnn .. 
Central Park, North and East River. 
Christopher and Tenth Street.. TN 
Dry Dock, East Broadway and Battery.. MEER 
Eighth VETT 
Metropolitan Street Railway.................. 
Ninth A VOU eC isis osos era Ma aa REI XC EDO 
Second Avenue..........eeeee eee rnnt 
Sixth AYeBnu8. «io uo AR YE CH M rRNR ardor 
Third Avenue 
Twenty-Third Street...................... ees. 
OTHER CITIES. 
Albany United Traction...................Les. 
Brooklyn City Rallway.................... eee 
Brooklyn Rapid Transiiiů i q . 
Baltimore United Railways, com See er 
do. do. do. pref.. ae 
Buffalo Ralcßggddd; 8 
Cleveland City Railway 0 
Cleveland Electric Railway.................... 
Columbus (O.) Street Rallway.................. 
Jersey City, Hoboken and Paterson............ 
New Orleans City Rallway, com............... 
do. do. do. do. pee 
North Jersey Street Rallvayyů ee 
Providence United Traction and Electric...... 
Rochester (N. Y.) Railway, new............... 
do. do. do. PTC 
St. Louis United Railways, com....... Qu dci 
do. do. Prell 
United Electric of New Jersey............... 


PHILADELPHIA. 
American Rallvay se.. 
Ge 8 e 
Columbus Rallwaæõ eee een 
Columbus Railway, pref.................. osos 
Consolidated Traction of New Jersey......... 
Continental $29 paiddddd . 
Conson dated Traction of Pittsburg.......... 
do eai P E ECTS 
Ne TracnOn oue cerise E ESSE EE s 
airmount Park and Haddington........... d 
3 Park Transportation............ Mos 
Frankford & Southwark...................... 
GermanltoWD.i soo ioa o RECO EN EET 
Green & Coates, $15 pald...................... 
Benton e A & Falrmount............. 
0 P/» arn ⁵ĩð2ĩd rte rae 


Indianapolis Street Rallway.................. 


Lehigh Avenue, $30 paid...................... 
Newark; e ET --————————ERET 
Philadelphia City, $23.75 paid. ................. 
Philadelphia & ray's Ferry, $25 paid......... 
Philadelphia Traction ........................ 
Railways Company General ................... 
Reading Traction. 
Ridge A venue, $28 pald........................ 
Rochester ² ZA 
Scranton and Carbon dal q 
Second & Thirnſgd,‚d‚d een 
Scranton Railway.................. eee. oao iei 
Thirteenth & Fifteenth...................... 
Trenton Street Rallway................. Lee 
Union $30 5-6 pale 
Union Traction, $17.50 pald.................... 
United Power and Transportation, $29 paid... 
United Traction of Pittsburg................. 
do do- Diel ovis ses eese ( Sis 
United 'Traction of Reading, Pa.............. 
West Philadelphilii aa. 
Wilmington and West Chester Traction 
BOSTON. 

Boston Elevated, full paid..................... 
West End Street, couù inn. 
do. dO. dO. per...... eS 


CHICAGO. 
City , « ²ↄ A b urbe ele 
Lake Street Ele vate l q 
North hiesse veg —.. 
Union Traction, copouwnununnn . 

do. do. pref..... 
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Par 
value. 


LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Monday, December 16, 1901. 


Last Sale. 
Bid. Asked. 
33 36 
248 240 
255 260 
208 220 
180 190 
120 130 . 
400 410 
1581 1594 
196 205 
217 220 
175 215 
120 120% 
408 415 
99 100 
242 243 
621 624 
151 154 
91 92 
99 101 
109 110 
851 & 8it 
43 49 
16 20 
26 27 
102 106 
221 . 24 
109 110 
38 40 
94 96 
351 36 
891 602 
281 282 
43% 43 
3594 360 
45 453 
100 103 
65 67 
155 1554 
23 231 
63 631 
156 1561 
71 711 
22 22% 
466 4661 
1471 148 
151 1511 
48 481 
721 73 
47 471 
42 423 
205 2052 
101 1014 
974 98 
2i 21 
32 321 
308% 310 
25 254 
264 27 
3054 306 
24 243 
310 3104 
240 245 
32% 33 
40 403 
14 144 
50 503 
252 2021 
49 464 
1654 166 
94 944 
1134 114 
185 1854 
114 118 
190 200 
108 11 
51 514 


STREET RAILWAY STOCKS. 


353 


NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Companun gz 50 13 14 
Consolidated Traction Company, com.......... 50 23 23+ 
do. do. do. pref.. 50 63 634 
Federal Street and Pleasant Valley Railroad.. 25 fa 57 
Pittsburg and Birmingham Traction Co....... 50 471 49 
United Traction Company, pref............... 50 47 48 
ELECTRIC LIGHT AND ELECTRIC MFG. COMFANIES’ STOCKS. 
NAME, Par Last Sale. 
NEW YORK CITY. Value. Bid. auc 
Electric Boat, com.............. eee 100 yt 
do do ref..... VVT 100 50 
Electric Lead ELOLA Lo o O R RD beu 100 15 2 
Edison Ore Milling Coo 10 8 11 
Electric Vehicle, coꝶũuuwMumumu 100 26 3 
do do DIG. diss ha T A vae canes 100 4 b 
General Carrlage.................. eee eene 100 11 Bt 
General Electric................eeeeeee eher nn 100 279 279% 
BOSTON. : 
Boston Electric Light......................... 100 ae 
Edison Electric Illuminating. C 100 241 
General Electric. een 100 2771 2771 
Massachusetts Electric Companies, com....... 100 302 31 
pref....... 100 94 94ł 
Westinghouse Electric & Mfg., com........... 50 73 13% 
do do do pref 50 77 78 
CHICAGO. 
Chicago Fan.. ⅛ 100 155 156 
National Carbon, cou] ũuUuUuu .. 100 19 192 
do do pre... 109 83 8⁴ 
PHILADELPHIA. 
Electric Company of America........... Vu ERN 50 6t 
Electric Storage Battery, com................. 100 6) 67 
do do do pref... AA 100 61 67 
General Electric Automobile........... TUR 50 i 
National Electric.................. . 10 11 111 
Pennsylvania Electric Vehicle, com 50 1 11 
do do do pref............ 50 1 11 
Philadelphia Electric trust ctfs. $5 paid. DA wires 25 4§ 4i 
OTHER CITIES. 
erige (Pa.) petra pay o mpany........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 197 200 
Narragansett Electric Company, Providence.. 50 92 93. 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1414 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value, Bid. Asked. 
American Telephone & Telegraph Company.. 100 161 1612 
Erle . & Telephone Company 100 18 19 
New England Telephone Company............ 1332 134 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 107 110 
Commercial Cable Company............. 100 175 184 
Franklin Telegraph Company................. 100 47 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 120 123 
Mexican Telephone Company................ 100 2 2i 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegraph................ 25 78 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.. 25 100 100 
Commercial Union Telegraph Company...... 25 115 A 
Western Union Telegraph Company 91 91i 
MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 106 109 
Cumberland Telephone & Telegraph Co...... 50 1334 133 
Chesapeake & Potomac Telephone Company.. 100 12 154 
Chicago Telephone Company.................. 100 200 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company... 18 84 
Hudson River Telephone Company............ 100 100 105 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I.) Telephone Company........ 50 97i 98 
Southern New England Telephone Company. 100 : . 
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ELECTRICAL SECURITIES. 


Closing Prices, Monday, Dec. 16 


INDUSTRIAL AND MISCELLANEOUS STOCKS. 
r 


Pa Last Sale. 
Value bid Asked. 
Electro-Pneumatic Transit... ....... 10 11 2 
Eddy Electric Manufacturing ri pany....... 25 8 8i 
Storey General Electric....... ................ 10 9 12 
Consolidated Car Heating... ...... PRE . 100 50 55 
Standard Underground Cable „55 100 180 190 
Pratt and Whitney, pref....................... 100 &4 92 


STREET RAILWAY BONDS. 


ALBANY. Last Sale. Int. Paid. 
Albany Bana Company, cons. mtg. 5&...... 1173 J&J 
do. do. gen. mtg. 58. 1164 M&N 
Watervliet Turnpike & RR., 1st mtg. 68...... 125 M&N 
do. do. do. 2d. mtg. 68...... 124 M&N 
Troy City Railway Company, Ist 5s...... vues 18 "" 
BROOKLYN 
Bkn. Heights, Ist mtg............ VVV 1084 A&O 
B., Q. C. & Sub., Ist mtg. . 117 J&J 
do. lst con mtg........ EPIA ETEN 101 M&N 
Jamaica & Bkn Ist mtg.......................... 105 J&J 
Sea Beach lst mtg..... E AE P S 0 M&S 
Bkn. Un. El. 18t mtg........ — n 101 F&A 
Nassau Electric, cn ng 98 J&J 
do. Ist mtg........ ern 41 A&O 
Atlantic Avenue Ist mtg.............. 18 A&O 
do. do. gen Mt@..........cccccceseeeee 115 A&O 
NEW YORK 
Bleecker St & Fult’n Fer’y RR, 1st mtg 7s..... [981 cents 
Cent P'k, N. & ER. RR, ist cons mtg 48...... 107 J&D 
Central Crosstown RR, Ist mtg 68............. 125 M&N 
Coney Island & Brooklyn RR, Ist mtg 58...... 101 J&J 
D Dock, E Bd'y & Bat/y R gen mtg 5s PASE 111 J&D 
do. do. do. RR scrip 5 per cent. 102 F&A 
Eighth Av RR Co, cert indebt 6 per cent...... 208 F&A 
42d St, Man & i e Av Ist mtg 66. . 116% M&S 
do. 2d mtg inc 68... 89 J&J 
Lex Ave & Pav Perr RR, Ist mtg g 5s.......... 124 M&S 
Metropolitan St Ry Co g mtg cl tr g 58.. .. 120g F&A 
Second Ave Ry gen cons mtg 58................ 120 M&N 
deb 58............... EE owes . 1084 J& J 
Steinway Ry (L. I.) 1st mtg OP OSG coerce ... 116 J&J 
South Ferry RR Co 1st mtg 5s...... EE D snas 
Third Ave RR Ist mtg g 58............. E uds J&J 
Twenty-third Street Ry lst mtg 68.......... E ma J&J 
do. deb D8 e056 554 8 106 J&J 
Union (Huckleberry) Ry 1st mtg 5s.......... .. 113 F&A 
BROOKLYN. 
Kings Co Elec L & P....... e 200 & M 
do. /// Sere DERE ARP ERES 110 A&O 
do. do. pur mtg.............. .. 126 A&O 
Edison consol mtg............... vede UO Au 994 J&J 
PHILADELPHIA. 
Baltimore Traction 1st 58 coup 1929........ VASE. quss M&N 
do do col gold 58 1900............. 100 J&J 
Buffalo Railway con 5s reg coup 1931.......... 118 F&A 
Citizens of Ind 1st con gold 5s reg coup 1933.. 110 M&N 
Columbus St Railway 1st con gold 5scoup 1932. 100 J&J 
Continental Passenger Ist 68 coup 1909........ M J & J 
Consolidated Traction of N. J. 1st gold 5s 1933. 109} J & D 
Crosstown (Col. O.) lst gold 5s coup 1933...... 1004 J&D 
Dayton (O.) Traction 1st gold 5s reg 1916...... 95 J&J 
Duquesne Traction Ist 5s reg coup 1930........ 1171 J&J 
Electric-People’s 48 trust ctfs reg 1945.......... 968 A&O 
Fa ir mount Park Transp Ist gold 5s reg c 1912 at M&S 
do do 2d gold Ss reg coup 1912. M&S 
Germantown Passenger Ist 58 reg 1904... J &D 
Hestonville 2d 68 coup1902..................... 102 M&S 
do do con gold 5s reg coup 1924.. 120 M&N 
Holmesburg, Tacony & Frank, 1st g 58 rc 1925. 100 M&N 
Indianapolis St Railway gold 4sreg coup 1933. 83 J&J 
New York & Queens County 5s 1946.......... ets A&O 
People's Pass stock trust certificates reg 1943.. 105% F&A 
Philadelphia Traction col tr 48 coup 1917...... 106 F&A 
Rapid Railway lst g 59 reg coup 1915.......... 105 M&S 
Reading Traction Ist 6s reg coup 1933.......... 128 JI & J 
Reading & Womelsdorf 1st 5s coup 1925........ TOT J&J 
Rochester Railway con 5s reg coup 1930........ 110 A&O 
Scranton & Carbondale 1st 6s reg coup 1923.... 100 J&J 
Scranton Railway Ist con 5s reg coup 1932.... 105 JI & J 
Scranton Traction lst 6s reg coup 1930.......... 117 M&N 
United Railways (Balto.) tr ctfs. 48 reg 1940.. 96 J&J 
United Trac (Pitts.) gen mort 5s reg coup 1007. 1154 J&J 
United Traction (Reading) 5s coup 1926 103 J&J 
West Philadelphia mort 68 reg 1906............ 111 A&O 
West Philadelphia 2d mort 5s coup 1926.......... 118 MaN 
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NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 15(21514c.; Lake, 153 9153%c.; 
casting, 15(515 c. 

Amalgamated Copper made another low record Monday at 61% closing at the 
bottom. 


The Cuban Telegraph & Telephone Company, capital $2,000,000, has been in- 
corporated in New Jersey. 


Copper wire manufacturers announce a reduction of 1 cent per pound in the 
price of copper wire. 

George J. Gould says: We expect great things for the Manhattan when we 
get the change to electricity effected." 


The United Traction and Electric Company of New Jersey has declared a 
dividend of 1 per cent., payable January 1. 


An Omaha dispatch says a syndicate, formed by J. P. Morgan, is negotiating 
for the purchase of all street railways in Nebraska. 


lt is now figured that there has been a shrinkage in the market value of cop- 
per stocks this year amounting close to $200,000,000. 


The executive committee of the Western Union Telegraph Company has 
recommended declaration of the usua] quarterly dividend of 114 per cent. 


The Birmingham (Ala.) Railway, Light & Power Company has purchased 
the plaut of the Bessemer Electric Lighting Company at Bessemer, for $25,000, 
and will expend $250,000 in improvements. 


The Electric Storage Battery Company has declared the regular quarterly 
dividends of 114 per cent. on both the common and preferred stocks, payable Janu- 
ary 2. Books close December 24 and reopen January 3. 


The Trenton and New Brunswick (N. J.) Railway Company was recently in- 
corporated with $1,000,000 capital. It is said to bea link in the proposed high 
speed, third-rail electric system from Stapleton, Staten Island, to Philadelphia. 


A prominent authority in the copper trade says: This reduction in the price 
of copper is a legitimate concession to the trade. Ido not think it the first gun in 
an international trade war. It is rather a step taken to work off the stock of cop- 
per on hand." 


The Pittsburg Traction and Power Securities Company, Ltd., capital $5,000,- 
000, has been organized to look after the Westinghouse interests in London. Ite 
business will be similar to that of Westinghouse, Church, Kerr & Co., of New 
York. 


Thecapital of the Railways Company General is $1,200,000, the par of the 
shares being $10 and the market value £5. The company owns $1,740,500 of stocks 
and bonds, and its surplus last year over charges of all kinds was $30,330, or about 
214 per cent. on the stock. 


In accordance with the provisions of the lease of the Boston West End Street 
Hailway Company to the Boston Elevated Railway Company, dated December 9, 
1897, a dividend rental of $2 per share will be paid to holders of record of the pre- 
ferred stock of the West End Street Railway Company on January 1, 1902. Books 
close December 18 and reopen January 2. 


The matter of the dividend on Amalgamated Copper stock continucs to be one 
of conjecture only. It proves nothing that one speculator should offer to sell the 
dividend at 1 per cent., or that another should offer to buy it at 1!; per cent. The 
price ou the tape argues a reduction in the rate, but to the average observer of 
the affairs of this company no action of the directors will prove a surprise. 


Kidder, Peabody & Co., of Boston, have been requested to undertake the re- 
organization of the Erie Telegraph and Telephone Company. They have made an 
offer for the stock held by Charles W. Morse, which he is understood to be con- 
sidering. It is thought that the American Bell Telephone interests stand behind 
the reorganization. An assessment on the stock is undoubtedly needed, as the 
company has debts of about $9,000,000. 


Brooklyn Rapid Transit aj pears to be earning this year just about enough 
to cover its fixed charges. Inthe four months ended October 31, the company 
lost about $147,000 in net earnings, being at the rate of about $440,000 per annum. 
As fixed charges are probably about £200,000 inore this year than last, and as the 
surplus last year was less than 4600, 000, it appears that there will be little or no 
surplus for the year unless net earnings begin to show increases. It is stated that 
the increased expenses this yearare mainly forimprovement workonthe property, 
and itisexpected that this policy will be continued for a considerable time. 
The management does not expect to pay dividends in the near future. 


A special meeting of the stockholders of the New York Electric Vehicle Trans- 
portation Company will be called to vote upon a proposition to reduce the capital 
of the company from €25,000,000 to $5,000,000. This question was decided ata 
meeting of thedirectors beld Monday. at which such a course was recommended 
for the stockholders to ratify. It was also decided to make the title of the com- 
pany shorter by changing the name to the New York Transportation Company. 
The object for reducing the capita] is that it will prevent any further assessments 
on account of uncalled stcck and will also reduce the taxes. The great bulk of 
the money paid in recently on the second assessment is still untouched, and, with 
the funds in band and to be collected, the company has abundant means to carry 
out its various projects. President Henry Sanderson said thatthe vehicle busi- 
nessis showing gratifying net returns, and that the business of the Metropolitan 
Express Company is making great strides and promises to become the chief branch 
of the company’s various lines of business. 
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EDITORIAL NOTES. 


As you come down early on 
Christmas morning, with 
eyes agog for things worth 
baving, you will find care- 
fully tucked away, not in your stocking, but 
in your letter.box—ELECTRiCiTY. That is to 
say, it should be there if the postal authori- 
ties do their duty. 

It is needless to remind our readers that 
to-day is the happiest, and let us hope the 
brightest— both literally and figuratively—of 
the year. Our thoughts wander back to our 
childhood days, and we recall witb a quicker 
beating of the heart the joy we felt as 
youngsters on beholding—after having risen 
before daylight—the very things we most 
longed for. As we reach man’s estate this 
“ Christmas morning feeling,“ as it might be 
termed, leaves us never to return. However, 
as we grow older, we enjoy our Xmas none the 
less in amore staid and quiet manner. We 
therefore wish all our friends, readers and 
advertisers, a very Merry Christmas!“ 


x k ck 
The United States Pat- 
ent Office has lately made 
the following changes in 
classification: In Divis- 
ion 16, sub.classes are established as follows: 
In Class 176, electric lighting, lights, incandes- 
cent; 317, second-class conductors; 318, vapor 
conductors. These refer apparently to lamps 
of the Nernst and Cooper-Hewitt types. 
Class 178, telegraphy; 319, wireless telegraphs. 
Also sub-classes under warp stop motions as 
follows: 91, electrical; 92, mechanical. 
4 & * 
Marconi’s success in 


Merry 
Christmas ! 


Patent 
Classifications. 


Marconi transmitting a wire- 
and the less telegraphy sig- 
Anglo-American nal from Cornwall on 


the English coast to 
St. John's, N. F., as 
referred to at length in our last issue, has ap- 
parently created consternation in the ranks of 
the Anglo-American Telegraph Company. This 
concern it appears has the sole and exclusive 
rights to operate or construct any system or 
means by which telegraphic communication is 
obtained from any places in that colony or 
within the jurisdiction of the Government of 
the colony to places outside the colony. Con- 


Telegraph Company. 


sequently they notified Mr. Marconi that the 
work in which he was engaged was in direct 
violation of the rights and privileges granted 
to the company by its charter from the Govern- 

ment. 

Referring to the matter A. M. Mackay, the 
general superintendent of the Anglo-American 
Telegraph Company is reported as saying: 

" When Mr. Marconi came here he an- 
nounced that his visit was in connection with 
proposed small stations on the southeast 
coast in connection with lighthouses and fog 
alarms, and a future extension of his system on 
Labrador. He mentioned that while here he 
would conduct a few experiments and try to 
communicate with passing ocean liners. 

“Thinking this was the full extent of his 
operations here, our company did not object. 
It was never for one moment supposed he was 
going to try to obtain signals across the Atlan- 
tic, or we would, in self defence, have been 
compelled to apply for an injunction against 
him as soon as be landed here. His doing 
this is a direct infringement of our rights under 
Government cbarter, and my instructions are 
to notify him promptly, and to take necessary 
steps to restrain him from making any further 
experiments. These instructions I have car- 


. ried out.” 


On his part Mr. Marconi says: | 

“I entirely disclaim any intention of in- 
fringing upon the rights of the Anglo-Ameri- 
can Telegraph Company. I was aware that it 
had a monopoly here for another two years, but 
I thought it wassimply an ordinary commer- 
cial monopoly, by which no other company 
could enter into competition, and I bad no in- 
tention of competing in the ordinary business 
sense until the charter had expired. 

„It seems incredible to me that this mon- 
opoly should extend so far as to prevent my 
making such scientific experiments as during 
the last week. 

We would be the last to uphold or applaud 
the infringement of one corporation on the 
just rights of another, but in this case we 
cannot help but side with Mr. Marconi. In 
the first place the work which was being done 
by Mr. Marconi was of an experimental nature 
only, and could not possibly at the present 
time or for some time to come affect in any 
way the financial prospects of the Anglo- 
American Company. Secondly, the rights of 
the cable company expire in two years, and it is 
safe to assert that Marconl's system will not be 
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sufficiently perfected in that time to make it 
commercially valuable over distances of from 
1,700 to 2,000 miles. In fact it is an open question 
whether wireless telegraphy would ever prove 
as reliable as the cable for transmitting mes- 
sages from say Europe to America owing to 
the delicacy of the apparatus, which would 
necessarily be more or less affected by atmos- 
pheric conditions. 


& & x 
Mr. George Johnson, of 
The Use Ottawa, the Dominion 
of Electricity Statistician, gives the fol- 
in Cauada. lowing interesting infor- 


matlon in regard to the 
use of electricity in Canada, particularly in 
respect to electric lighting. Mr. Johnson says 
that the number of companies in the Domin- 
ion, doing business in electricity in connection 
with lighting, has increased from 259 in 1899, 
to 306 in 1901. The arc lights in use increased 
from 10,389 to 12,800, and the incandescent 
lamps from 463,615 to 815,676. ‘These arc and 
incandescent lights do not include those used 
and operated by private firms and companies 
throughout the Dominion who have private 
electrical plants. By reckoning each arc lamp 
equal to ten incandescents, the use of elec- 
tricity as a light-giver has developed from 
565,505 in 1898 to 943,656 in 1901. In these years 
the use of electricity for lighting purposes has 
increased by 376,171 lamps or over 66 per cent. 

Of the total of 306 companies, Ontario has 
196, or 64 per cent.; Quebec has 50, Nova 
Scotia 21, British Columbia 11, New Bruns- 
wick 11, Manitoba 6, Northwest Territories 5, 
and Prince Edward Island 3. With respect to 
the number of lamps in use, the Province of 
Ontario has 6,830 arc and 384,496 incandes- 
cents, ur about 48 per cent. of the total for the 
Dominion. Ontario cities, towns and villages 
have availed themselves of electricity asa light 
bearer to a very great extent. There are 78 of 
them which have either municipal plants or 
are supplied by companies, some of these towns 
have more than one electric plant. The city 
of Toronto has 1,450 arc lamps and 80,000 in- 
candescents, equal to a total of 94,500 incandes- 
cents. Ottawa has 585 arcs and 80,000 incan- 
descents, or a total of 85,850, counting each 
arc lamp as equal to 10 incandescents. llamil- 
ton has 560 arcs and 22,295 incandescents, or 
20,680 of a total. 

The Province of Quebec has 4,118 arc lamps 
and 270,120 incandescents; or reduced to the 
standard of incandescents, a total of 311,300 
electric lamps. The city of Montreal has of 
these, 2,648 arcs and 108,210 incandescents, or 
a total of 134,690. In all, there are 42 cities, 
towns and villages in Quebec Province which 
bave plants for the manufacture of electric 
light; 22 of them are in the Eastern Town- 
Ships. Among these Montreal has about 43 
per cent. of the total number of lamps in the 
province. Quebec city has 600 ares and 43,000 
incandescents. 

Of the other provinces, Nova Scotia's total 
equipment of 465 arcs and 49,041 incandescents 
is distributed among 20 towns and is furnished 
by 21 companies. New Brunswick's total 
equipment of 691 ares and 18,131 incandescents 
is distributed among 10 cities and towns and 
is furnished by 11 companies. Prince Edward 
Island’s share in the total of Canada is 3 com- 
panies, 92 arcs and 9,025 incandescents. The 
Province of Manitoba has 6 towns provided 
with the electric light and its equipment is 22 
arcs and 19,250 incandescents. The North- 


west Territories possess 5 equipments with 31 
arcs and 5,875 incandescents, divided among 
six towns, British Columbia distributes its 
lighting by electricity among a dozen towns, 
and has a total of 14 plants, with 613 arc and 
62,763 incandescent lamps. 

The increase in the use of electric lamps in 
Canada, in 1901 over 1900, was 144,556 lamps; of 
1900 over 1899, 142,858 lamps; and of 1898 over 
the preceding year, 78,757 lamps, reckoning in 
each case one arc as equal toten incandes- 
cents. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 


SIGNOR MARCONI sent the following cable- 
gram from St. John’s, N. F., to Thomas A. 
Edison Monday evening. Thanks for your 
very kind letter to the press. I hope soon to 
show you wireless telegraphy working between 
the United States and Europe. I wish you a 
happy Christmas." Signor Marconi will be 
honored by the Dominion Government when he 
goes to Canada from St. John’s to-morrow 
night. He will be met at Sydney, Nova 
Scotia, by a Government otticial. 

— —— 


IN Milwaukee, Wis., it is proposed to em- 
ploy on bridges turned by electric power only 
young men who have some knowledge of 
electricity, and it is also proposed to place the 
appointment of them within the jurisdiction 
of the city service board. 

— —̃ͤ— ' 

A DISPATCH from St. Petersburg states that 
the Navy Department has decided to fit 
Russia’s warships with wireless telegraphy 
apparatus. The system to be installed is that 
invented by Professor Popoff. 

— — . 

THERE is a report to the effect that Mr. 
Payne, the new Postmaster-General, is in favor 
of Government ownership of telegraphs. It is 
more than possible that he will be called upon 
to handle the subject during his term. 

— —— 

IT is estimated that London alone lost 
nearly $1,000,000 by the breakdown of the tele- 
graph wires in the recent storm. The British 
Government objects to putting the wires un- 
derground because of the expense and ditti- 
culty of working wires in that way. 

— —— ———— 

THE newest ailment proclaimed by science 
is the auto squint." In describing the dis- 
ease it is said that the *' pyramidalis nasi is 
set at high tension and the levator labii supe- 
rioris alaeque nasi is drawn tight. Tais dis- 
torts the orbicularis oris." So look out, now 
that you know what the disease is. 

—— — — 

WHEN Mr. Frank A. Vanderlip resigned as 
Assistant Secretary of the Treasury he went 
abroad with letters to all the ministers of 
finance in Europe, and spent many months 
iuvestigating the financial and commercial 
situation, with particular reference to the 
inroads which American trade is making on 
the whole world. The first of his articles on 
the ‘American Invasion" of Europe will 
appear in the January Scribner's.“ One of 
the questions which Mr. Vanderlip discusses 
is, If we go on selling $600,000,000 a year more 
than we buy, how will Europe settle this great 
trade balance?" The author found that every 


financia] minister of Europe and the head of 
every imperial bank was exercised over this 
serlous problem. 'Theillustrations to accom- 
pany Mr. Vanderlip's articles show American 
machinery and American inventions in use in 


almost every known region. 
— di 


A DISPATCH from London says the electrical 
generators to be laid down at the station 
in Chelsea Creek under the Yerkes under- 
ground railway electrification scheme will be 
the biggest in the world, each developing 7,000 
bp. and driven by a turbine engine of 400 tons. 
Each generator, it is estimated, will be 
capable of giving out power equal to half a 
million men, the total maximum horse-power 
being 100,000. 


— ie — — 

RECENT news from Baltimore, Md., states 
vhat the Federal Wireless Telegraph & Tele. 
phone Company has completed its station on 
Stafford street. The company intends to 
establish a station in the middle of the city 
as soon as the other stations are completed. 
The first circuit of stations wil] be from Wash- 
ington to New York, and will have stations in 
Baltimore, in Wilmington, Philadelphia and 
Trenton. The basic feature of the system 
used by the company is incorporated in the 
Dolbear patents. This, however, has been 
considerably modified, and, it is clalmed, im- 
proved. 'The most successful test the com- 
pany has had so far, it claims, was in report- 


ing the yacht races. 
— 2 — 


SIGNOR MARCONI says that if his system 
of wireless telegraphy can be commercially 
established between the different parts of the 
earth—a possibility of which he has not the 
Slightest doubt—he believes that the cost of 
transmitting messages across the Atlantic will 


be reduced to 1 cent per word or less.” 
— —)5»-9- 4» — —— 


A REPRESENTATIVE Of London *''Light- 
ning“ writes as follows to that paper: It is 
not easy to accustom oneself to Dr. Lodge's 
suggested view that the inertia of matter isto 
be explained by self-induction, and more must 
be known about electrons before they can be 
made the basis on which the foundations of 
dynamics shall rest. The analogy between 
the mathematical expressions of the several 
forms of electrical energy, and tbe correspond- 
ing expressions for mechanical energy, is 
striking and may possibly be fruitful, and the 
experiments selected by Dr. Lodge were singu- 
larly apposite—some of them have been used 
before at the Royal Institution. Ican hardly 
credit him, however, with having put down 
C*R as a form of electrical energy, unless 
it were by sheer inadvertence that he omitted 
the time factor. 1 am very glad to see- the 
professor throwing the weight of his authority 
into thescaleagainst the nonsense of calling re- 
sistance a velocity and self-induction a length 
but I doubt whether he betters matters much 
by putting the whole responsibility of our 
ignorance on the little coetticient zu. ‘What 
isu? l wish I knew,’ he asks, dropping, like 
Mr. Silas Wegg, into poetry; and question and 
reply intimate together the fallaciousness of 
the dimensional method of research, in which 
symbols are used without definite meaning 
being assigned to them, and the secrets of 
nature are looked for in the mists of an arbi- 
trary notation. It was not for this that 
Fourier devised the theory of dimensions of 
physical quantities: he knew the meaning of 
every symbol he used.“ 


DRC. 25, 1901.) 


lr was reported last week that the New 
York Electric Vehicle Company, which con- 
trols the Fifth Avenue Coach Company, 
proposes to extend its service to Riverside 
Drive and as far north as Macomb’s Dam 
Bridge. Electric stages will make regular 
trips from 124th street south through River- 
side Drive, where passengers may change for 
other downtown stages. 

a ee eee 

A LoNG known bed of gold.bearing ore in 
Georgia has just become accessible through 
tbe installation of an electric water- power 
plant. While the ore only assays from 50 cents 
to 82 a ton, it is now being worked commer- 
cially. Powerissupplled by a waterfall some 
12 miles distant. Atthe point of utilization a 
large reservoir bas been built and the water 
for the hydraulic mining is forced into it by 
means of powerfulelectric pumps. Thestamp 
mills and crushers are operated by electric 
motors. 'The cost of handling these low-grade 
ores is given at 10 to 15 cents a ton. exclusive 
of interest on the plant, a remarkable figure. 
The cost of fuel in this locality is probibitively 
high, so that it was not until the electrical 
development of the region that the working cf 
the ore became a commercial possibility. 


— 2 —— 


Tus Secretary of State has transmitted to 
Congress an ordinance enacted on February 
27, 1901, by the the executive council of Porto 
Rico, granting a franchise to W. H. S. Lo- 
throp, for tbe purpose of constructing and 
operating an electric street railway in certain 
streets of Ponce and between that city and 
the playa thereof, for a period of 60 years. 
The entire line is to be completed and in oper- 
ation within one year from the date of the 
grantirg of the franchise. 

—— 2 —— 


A CABLE dispatcb from London to the New 
York *' Herald ’’ says: The disbelief of many 
English scientists in the claims made by Mr. 
Marconi that he has succeeded in sending 
wireless telegraphic signals across the Atlantic, 
which is, however, now giving place to belief, 
recalls the fact that, In 1879, when a commit- 
tee of Parliament was appointed to investigate 
the utility of the electric light as a means of 
illuminating cities and the practicability of 
telephones, one of tne men who expressed his 
doubt of Marconi’s success most strongly then 
made rather a remarkable prophesy. He gave 
it as his opinion that the telephone would 
never supersede the telegraph orcome into 
popular use in London. It might in America, 
he said, where people were in a hurry and 
labor was scarce, but in England, particularly 
London, there was such an abundance of labor 
that there would always be enough men and 
boys to carry messages cheaper than the cost 
of telephoning. The same prophet now says 
there is no commercial] future for wireless 
telegraphy.” 

— — —— 

PLANS for electric railways between Balti- 
more and Washington and Baltimore and 
Frederick City, Md., will soon be completed, 
and construction will begin in the spring. The 
Laurel and Berwyn Railway Company has 
been incorporated to construct a line between 
Berwyn and Laurel, Md., connecting at the 
former place with the City and Suburban 
Railway, operating between Washington and 
Berwyn. A syndicate of Cleveland capitalists 
will construct the lines from Laurel to Balti- 
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more and also a branch to Annapolis, Md. A 
company in which Fielder Slingluff, Milton 
Offutt, D. B. Banks, Frank Callaway and other 
Baltimoreans are interested will be organized 
early in January with a capital of 31,000,000 to 
construct a line from Baltimore to Frederick. 
Much interest is manifestsd in the project, 
and property owners along the proposed route 
are making liberal offers to secure the new 
line. The surveys contemplate effecting a 
connection with the proposed Washington, 
Westminster and Gettysburg electric road, the 
route of which has been surveyed. A road 
from Baltimore to Belair through the north- 
ern part of Maryland will also be constructed 
next year. 


— pee 


TER Reuterdahl electro-chemically formed 
plate, manufactured iu Providence, R. I., is 
combed by a new process invented by the com- 
pany until the surface of the lead plate is 
increased to such an extent that the area 
exposed to the electrolytic action is from 10 to 
20 times the superficial area of the plate. This 
process is used particularly for central station 
plates, wbere size and ability to stand abnor- 
mal conditions in charge and discharge are 
essential The process is applied to plates of 
all sizes. 

— 2 — 

WITHIN a short time all the big guns on 
Sandy Hook will undergo official tests with 
electricity as a necessary accompaniment. 
The heavy ordnance will be elevated and 
lowered by electricity, ammunition wil] be 
swung into the breeches by the same power, 
and in fact all the delays now incident to hand 
power and its accessories will give way to 
wires and switchboard. The introduction of 
electricity on Sardy Hcok will greatly facili- 
tate tbe work of testing big guns, and in the 
end save thousands of dollars each year to the 
Government. With tbe installation of elec- 
tricity Sandy Hook will also have a great 
improvement in its light. Gas lamps will be 
replaced by incandescent bulbs and arc lights. 
The barracks will also be lighted by electricity, 
together with tbe fortifications and the 
grounds exclusively devoted to gun tests. At 
present the only power on the Hook is used in 
lighting up tbe two channel range lights. 


AN electric mouse trap is a recent novelty 
to aid in exterminating the pests which infest 
dwellings and other buildings. There is no 
complicated mechanism about the trap; in 
fact, it is so simple that the wary rodent is 
not at all likely to regard the device with sus- 
picion. Everything isin plain sight, and the 
animal is not compelled to insert its head ina 
noose or to enter a cage in order to reach the 
bait. In this case the tempting morsel is sus- 
pended within easy reach, but the instant the 
electrical circuit is completed by the rodent 
itself, death ensues without the bait being 
disturbed. The trap consists of two metallic 
plates, connected by wires to an electric light 
circuit, the plates being insulated by a sheet 
of non-conducting material placed between. 
The bait holder is suspended from asupporting 
arch secured to the outer plate. There are 
numerous small animals which may be cap- 
tured in this way, and the inventor also in- 
tends it for use in destroying roaches and bugs 
of various sorts. The electrocution is ac- 
complished by the passage of the current from 
one plate to the other through the body of 
the rodent or insect 
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JOSIAH LATIMER CLARK. 


While the scientific press of this and other 
countries has made liberal mention of the fact 
that the American Institute of Electrical] En- 
gineers received, at its last annual meeting, 
the exceedingly valuable collection of works, 
chiefly upon electricity and magnetism, made 
by the late J. Latimer Clark, nothing has as 
yet been said of the one tbrough whose unre- 

emitting care this unusual assemblage of rari- 
tles was made possible. 

The subject catalogue, now being prepared 
at the rooms of the American Institute of 
Electrical Engineers, and which is to be im- 
mediately followed bya catalogue raisonné, 
already gives a satisfactory idea of the ex- 
tended scope which the library must needs 
cover when all the sets of scientific publica- 
tions sball have been brought up to date. 


THE LATE J. LATIMER CLARK. 


Josiah Latimer Clark, F.R.S., M. Inst. E.E., 
M. Inst. C.E., was born at Great Marlow, in 
Buckinghamshire, March 10, 1822, and was 
eigbt years the junior of his brother, Edwin 
Clark, the well-known engineer, who died Oc- 
tober 22, 1894, at the advanced age of 80. 

Latimer Clark, as he called himself, re- 
ceived; like his two brothers, a good elemen- 
tary education, and, at a comparatively early 
age, evinced a marked preference for the study 
of chemistry, which led to his being employed 
in a technical capacity by one of the largest 
Dublin manufacturers, until early in the 
forties, when, attracted by the extensive d 
velopment of railway construction, he, 
tached himself to several surveying parties 
and finally served a term of pupilage as v 1 
engineer with his brother Edwin on the Ches 
ter & Holyhead Railway. 

During the year 1848, Latimer Clark was 
engaged by the late Robert Stephenson, as 
assistant resident-engineer on the construc- 
tion of the Britannia Tubular Bridge, upon 
which Edwin Clark had previously employed 
him as general superintendent. They both re- 
tained these positions until August, 1850, 
when Mr. J. L. Ricardo induced them to 
enter his then newly-formed Electric Tele- 
graph Company, as engineer and assistant- 
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engineer respe®ively. Four years later, 
Latimer succeeded his brother, who had 
resigned the position of engineer-in-chief, and 
he remained as such until the year 1861, when 
he became the company's consulting engineer, 
which post he held up to the year 1870, when 
the General Postoffice Department took over 
the entire telegraph business of the United 
Kingdom. 

Throughout tbis period Latimer Clark 
introduced many very important improve- 
ments in the telegraph system and was enabled 
to materially assist the Astronomer-Royal in 
developing the necessary electrical arrange- 
ments, for the simultaneous distribution of 
time throughout Great Britain from the 
observatory at Greenwich and for the determin- 
tion of longitudes of various places. 'To Mr. 
Clark is due the very valuable suggestion, 
made in 1857, that magnetic observatories 
Should be furnished with wires extending out 
toward the four cardinal points, so as to act as 
feelers in connection more particularly with 
approaching storms, He at this time made 
several discoveries, which have been largely 
represented in patents and a few of which 
would alone suffice to have given bim a promi- 
nent name. : 

In 1853, he invented a camera for taking 
stereoscopic pictures with a single lens and 
during the same year he conducted a series of 
investigations on the subject of electric cur- 
rents through tbe underground telegraph 
wires which had been laid between London, 
Leeds and Liverpool. During the course of his 
researches he was the first to observe experi- 
mentally the retardation of electric signals in 
submarine and underground lines and to 
demonstrate that currents of low tension 
travel with the same velocity as currents of 
high tension." At the request of Sir G. B. 
Airy, the Astronomer- Royal, as well as of 
Professor Melloni, some of the experiments 
were repeated before Professor Faraday and 
formed the subject of a lecture delivered 
before the Royal Institution in January, 1854. 

In 1855 Mr. Clark was appointed chief-engi- 
neer to the Electric and International Tele- 
graph Company, which supplied telegraphic 
communication for nearly every railway in the 
United Kingdom, and for which concern, when 
operating under its original name of the 
Electric Company, he had already superin- 
tended the laying of cables to Holland, Bel- 
gium and other countries. During the year 
following, he invented and patented the most 
perfect known form of earthenware insulator, 
known as the double cup invert,” which is 
now made use of wherever electric wires are 
carried overland. 

He gave much study tothe possible means of 
lengthening the lives of submarine cables, 
many of which had been found worthless, 
mainly through the effect of rust, after even 
as little as four or five years’ service, and, dur- 
ing the year 1858, he placed upon the market 
what is known as ‘‘Clark’s Compound," with 
which the cables were covered and which has 
frequently proved serviceable for as long a 
period as twenty-five years. 

Latimer Clark was appointed engineer tothe 
Atlantic Telegraph Company in 1859, and in 
1860 became a member of the committeeorgan- 
ized to inquire into the whole subject of subra- 
rine cables. In June of the last named year he 
became professionally associated with the Jate 
Sir Charles Bright, under the firm name of 
Bright & Clark, and a joint paper by them 


was read at the Manchester meeting of the 
British Association, entitled The formation 
of Standards of Electrical Quantity and Resist- 
ance." The subject attracted considerable 
attention and a committee of the British 
Association was formed, with Mr. Bright and 
Mr. Clark as members, the result of their 
labors being the system of electrical units 
now in universal use, and the original names 
of Ohm," Farad and Volt,“ as proposed 
by the writers, being permanently adopted. 

In 1863 the partners were entrusted by the 
Indian Government with the supervision of 
the construction of a cable of great strength 
and durability across the Persian Gulf, and, in 
connection with the engineering work, they 
carried out numerous experiments to ascertain 
the effects of temperature upon the insula- 
tion of gutta-percha. These were fully de- 
scribed in Sir Charles Bright’s paper entitled 
“The Telegraph to India, and its Extension 
to Australia and China," read by him before 
the Institution of Civil Engineers in 1865. 

The partnership of Brigbt & Clark was 
dissolved September 25, 1868, and, during the 
early part of the year following a new asso- 
ciation was made by Mr. Latimer Clark, Mr. 
Henry Charles Forde, Mr. Charles Hockin and 
Mr. Herbert A. Taylor under the firm name of 
Clark, Forde & Taylor. Mr. Clark also 
formed a partnership during 1874 with Mr. 
John Stanfield and likewise became a partner, 
during 1875, in the firm of Clark, Muirhead & 
Co., a8 the outcome of Warden & Company. 

besides being an engineer, in its broadest 
sense, Mr. Clark was a devotee of astronomy, 
as might be inferred from his early relations 
with the late Astronomer Royal. He at one 
time constructed quite an extensive obser- 
vatory, and, during the year 1852, he brought 
out his little transit device, which, it is said, 
has done more perhaps than anything else to 
popularize this branch of science, 

Special mention should here be made of 
the paper which Mr. Clark communicated to 
the Royal Society through Sir William Thom- 
son (now Lord Kelvin) during the year 1873, 
entitled “A Standard Battery of Constant 
Electro-motive Force." This zinc-mercury 
standard cell—the practical standard for the 
accurate measurement of electric potentials— 
is no doubt what, as much as anything else, 
will hand down the name of Latimer Clark to 
posterity in electrical science, for the use of 
this invention in the laboratory as well as in 
practical testing is almost unbounded. 

Another meritorious paper of his appeared 
the same year in the journal of the Society of 
Telegraph Engineers. It is entitled “Ona 
Common Source of Error in the Measurement 
of Currents of Short Duration When Using 
Galvanometers with Shunts," and is a singu- 
larly able study of the errors due tothe induct- 
ive action of a galvanometer needle upon its 
own coil when using shunts of ditferent values 
in a series of comparative discharges. 

On the 13th of April, 1858, Mr. Clark was 
elected an associate of the Institution of Civil 
Engineers, and on the 19th of November, 1861 
he was transferred to a full membership. Ile 
becamea Fellow of the Royal Geographical 
Society in 1862, a Fellow of the Royal Astron- 
omical Society in 1874 and a member of the 
Pbysical Society of London in 1875, the same 
year that he became the fourth president of 
the Society of Telegraph Engineers (now the 
Institution of Electrical Engineers)of which 
he was one of the original founders and a life 


trustee. In 1889 Mr. Clark was elected a 
Fellow of the Royal Soclety, having some 
years previous been created a chevalier of the 
Legion of IIonor. 

It sbould be mentioned tbat Mr. Latimer 
Clark's address, upon taking the presidential 
chair of the Society of Telegraph Engineers, 
January 13, 1875, contained an exceedingly in- 
teresting and very valuable' account of the 
early history and development of the electric 
telegraph. He carefully traced the progress of 
telegraphy and showed, amongst other inter- 
esting facts, that, from the time of the trans- 
fer of the system to the Government, January 
28, 18:0, the number of yearly messages had 
increased from 6,000,000 to 11,760,000 in 1871, to 
nearly 15,000,000 in 1872, to over 17,000,000 in 
1873 and to 19,116,634 the year following, and 
that, instead of retarding, as many believed, 
the progress of general inventions, the Govern- 
ment had done all in its power to develop 
them. 'The most interesting feature of the 
proceedings was, however, the announcement 
that the fine library of electrical works col- 
lected by the late Sir Francis Ronalds had been 
transferred in trust to the Society, with re- 
version to the Royal Society in the event of 
the dissolution of the Society of Telegraph En- 
gineers. The will of Sir Francis Ronalds, who 
died August 8, 1873, bequeathed the collection 
to bis brother-in-law, Mr. Samuel Carter of 
Battle, who thus transferred it in fulfillment 
of Sir Francis Ronalds’ desire ‘‘that it should 
not be dispersed, but should be preserved in 
an entire state, and 80 as to be of as much use 
as possible to such persons as from time to 
time should be engaged in the pursuit of elec- 
trical science and otber cognate sciences.” 
Mr. Latimer Clark was one of the trustees 
named in conjunction with Mr. Samuel Carter, 
Dr. Edmund Ronald, Mr. John Corrie Carter, 
Mr. John Martineau Fletcher, Sir William 
Thomson, F.R.S., D.C.L., Prof. Charles Wil- 
liam Siemens, F.R.S., D.C.L., and Lieut. Col. 
Frank Bolton. 

Throughout his whole life, Mr. Latimer 
Clark showed himself an indefatigable lover 
of books, and he fortunately had the means, 
and found the leisure, to gratify his tastes at 
atime when the increased demand had not 
yet made many of the old volumes inordinately 
scarce and had therefore placed them, as most 
of them now are, beyond reach of the 
ordinary collector. His litrary, which, as bas 
already been stated, was given to the Ameri- 
can Institute of Electrical Engineers at its 
last annual meeting, has thus far been un- 
equalled, as regards electrical works more 
particularly, and it contains a greater number 
by far of actual rarities than does the well- 
known collection of the late Sir Francis 
Ronalds, which, as has been seen, Mr. Clark 
was instrumeutal in presenting to the Society 
of Telegraph Engineers. 

At the time of his death, at Twickenham, 
Sunday October 30, 1898, Mr. J. Latimer Clark 
was in his 77th year. He was buried at the 
Kensington Parochial Cemetery near Han- 


well Middlesex. 
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Electricians are fitting Lightship 7l at the 
Baltimore, Md., dry-dock for the installation 
of a searchlight, with which the vessel will be 
fitted before she resumes her place on Diamond 
Shoal, about Jan. 1. The light is to be located 


forward 80 it can be trimmed to any point and 
the expectations are that it will be seen fully 
30 miles away. It will be the first time elec- 
tricity has been used as a guide by lightships, 
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PRINCIPLES OF DYNAMO CONSTRUC- 
TION.—VII 


(Written for ELECTRICITY.) 


Magnetic Leakage. 


Iron when magnetized, becomes  polar- 
ized; each small particle arranges itself 
in a definite manner with respect to the next 
particle. 'This being the tendency it neces- 
sarily follows that iron possessing grain will 
assume this condition more easily than metal 
of irregular molecular structure. Therefore, 
one of the first points to notice is the character 
of the metal used as a framework for the 
dynamo. It bas already been shown that cast- 
iron has a lower specific induction than 
wrought-iron. It is also true that in pro- 
portion to its dimensions it has a greater 
factor of magnetic leakage. Cast-iron frames 
were commonly used until a recent date; then 
makers who used wrought-iron cores and cast- 
iron frames gradually turned their attention 
to cast steel as a substitute for cast-iron. The 
superior permeability of steel made its value 
magnetically, as compared with cast-iron, two 
to one. 

Leaving this subject of material for a while, 
it is instructive to turn the attention to the 
more direct causes of leakage and the percent- 
age or coefficient of leakage for different field 
frames. 

Corners and points act as if they condensed 
the lines of force and allowed a streaming 
effect to take p'ace. It therefore follows that 
in the design of a typeof machine it is the 
best practice to avoid as far as possible such 
irregularities. Another point of interest well 
worthy of attention is the necessity for as 
great a distance as possible between points of 
opposite polarity for obvious reasons. 
GENERAL EFFECTS OF LARGE AIR GAP, HIGH 

INDUCTION AND NEARNESS OF OPPOSITE 
POLES. 

It is surprising to note the large value which 
the coefficient of leakage assumes for certain 
types of frame, especially when the above 
points are disregarded. In small frames the 
leakage is greater than for larger frames of 
the small type, because, if the same specific 
induction be observed in the cores of their re- 
spective magnets, the parts of the smaller 
framework are nearer together for a given 
magnetic density than those of the larger; 
therefore the leakage between any two given 
points is greater. Another point to be noted 
is the fact that in tbe air gap of a smaller 
frame, the space between the armature core 
and the polar face i8 greaterin proportion to 
its size than it would be for a larger frame. 

The leakage becomes greater as the magnetic 
induction passes a certain point, due to the 
fact that the permeability approaches that of 
air as the specific induction increases; there- 
fore the likelihood for greater leakage in- 
creases and the lines of force thread the air in 
greater numbers. 

Hopkinson investigated the subject and re- 
marks the difference that occurs between the 
characteristic calculated for and the curve ob- 
tained. These differences were virtually due 
to the leakage and certain unexpected areas 
supplying lines of force to the armature core. 

The characteristic curve of a dynamo ex- 
presses the relation between the current and 
EMF. that it develops. 

It can be shown that the EMF. and current 
are mutually related. By establishing such a 


relation we can delineate graphically the re- 
sulting curve obtained by plotting current and 
magnetizing force. 

The actual value of the leakage in a type of 
single horseshoe frame has been estimated by 
test and otherwise to be between fifteen and 
one hundred per cent., according to the size of 
the macbine. It has already been stated that 
theleakage between two points of opposite 
polarity depends entirely upon the permea- 
bility and reluctance of the medium between 
them. 

The greater the permeability of the frame 
and tbe greater the reluctance of the space 
through which leakage may occur, the less we 
will actually realize. Therefore, in large types 
of machines in which these quantities ap- 
proach their minimum and maximum values, 
it is easily seen that the percentage of leak- 
age is at its least if due attention has been 
paid during design to the fact that points, 
corners and any projections whatsoever, are 
features that tend to cause excessive leakage. 
When a frame is cast with projections from 
the pole pieces, between which the bearing is 
constructed, it is usual to find great magnetic 
leakage in such cases. Therefore it seems in- 
evitable to have leakage whenever there is a 
quantity of projecting iron in the neighbor- 
hood of the polar extremities. 

Perhaps leakage is least in those types of 
iron-clad machines in which care is taken to 
have a great distance between the pole-pieces 
and iron framework; that is to say, the inside 
core surface and the inside opposite and par- 
allel frame surface. It must be understood 
that in all these cases the nearer the arma- 
ture core is to the source of magneto-motive 
force, the sooner the lines of force will pass di- 
rectly into the armature, and consequently 
reduce the change for radiation of lines of force 
before it is reached. 

Parallel magnet cores are one of the causes 
which tend to increase the leakage. Were 
the magnet cores of the single horseshoe type 
made to diverge, the leakage would be reduced 
in the proportion of seven to six, showing a de- 
crease in leakage of sixteen per cent., with 
frames of one-tenth horse power. Though this 
proportion rapidly decreases when we examine 
into the leakage, resulting from type frames 
of twenty-five to one hundred hp. or over; 
due to the fact that the distance between 
points of opposite polarity hasincreased. The 
Manchester or consequent pole type is in 
reality the coalescence of two separate mag- 
netic circuits into one. One pole-piece being 
the common junction of one pair of polar ex- 
tremities and the other being likewise con- 
structed, so that between these two polar 
faces the armature may.be revolved. By pass- 
ing a plane through this type of frameso as 
to make a longitudinalsection of thearmature, 
we immediately obtain the type of single 
magnet frame which, by examination, seems 
to be practically the single horseshoe type 
minus its keeper. The consequent pole type 
of machines, under which is included the iron- 
clad type, derive their names merely from the 
relative position of their field windings upon 
that type of continuous iron frame. The 
Manchester type has its field windings upon 
that part of the frame which in the iron-clad 
type gives to it its characteristic name. Ex- 
tend the pole-pieces of the Manchester type, 
place upon one or both of the pole-pieces the 
field windings, lengthen the machine in the di- 
rection of its armature shaft, and we have at 


once the tron-clad type. By dividing the 
winding into four parts and winding near 
the corners of that part of the casting which 
makes it iron-clad, and we arrive at a type of 
machine invented by Weston. This type is 
called the double horseshoe type. By taking 
two single horseshoe frames and using but one 
pair of pole-pieces having the keepers extended 
downward to serve as supports, we arrive at 
exactly the same design. The Manchester 
type of field, which by an extended application 
has been shown to cover so many other types 
of frame, is one of very popular use. Its leak- 
age in small sizes of a few horse power, or less, 
is very high, because of the nearness in most 
cases of the pole-pleces to the magnet core 
with a high specific induction in the iron. 
This objection can be entirely removed by 
stretching out the machine at right angles to 
the armature shaft; that is to say, by separat- 
ing the magnet cores from each other and from 
the pole-pieces. It is not an exaggeration to 
place the leakage of this type at one hundred 
per cent. in small sizes, of one bp. or less, and 
at an average of sixty per cent. for sizes with- 
in twenty hp., these figures decreasing, as re- 
marked before, with the increased size of 
frame. It is a usual practice to extend the 
lower pole-piece of this machine into a sup- 
port for two bearings, one on each side of the 
lower pole-piece; the pole-piece base plate and 
bearings then being of one polarity. 'Thisisa 
most substantial type of machine from a me- 
chanical] standpoint. It being cast in two 
pieces, the upper portion connecting the two 
magnet cores and containing the pole-plece, 
forming one casting; the lower part, including 
the base plate, pole-piece and magnet cores 
composing the other casting. 

Insome cases though the practice seems to 

have been discontinued, one bearing would be 
cast with the base plate and the rest. It be- 
comes a simple matter with such a design, to 
slip the field windings over the cores and 
then bolt the upper portion in place. We 
might consider in this type the winding to be 
upon the respective keepers of tbe two halves 
composing the total magnetic circuit. If it 
were not for the fact that a false impression 
might be conveyed to the reader, leading him 
to consider magnetism in tue same light as 
electricity, as having a flow, it would be a 
good guide to Include all types under two gen- 
eral headings, the series and the multiple field 
type. Magnetic circuits as a rule are of the 
latter type, and in the styles of dynamos 
called multipolar machines, there are always 
four or more multiplicate magnetic circuits, 
two forming respectively one pair of poles, and 
twoanother. Many ofthe present types of al- 
ternating current dynamos also usea form of 
field identical with the multipolar. 
* The third type of field frame is the iron-clad 
type. This has the advantage of being a 
thorough shield to tbe magnetism within. 1t 
isa form of frame that is compact and self. 
contained, and possesses the additional quali- 
fication of mechanical strength and stability. 
The field coilscan be completely inclosed bear- 
ing upon the armature and exercising their 
immediate influence upon it. 

It may be remarked now that in all frames 
in which there is not a perfect magnetic bal- 
ance above and below a horizontal plane pass- 
ing through tbe axis of the armature core, 
there will be heating at the bearings, due to 
the fact that there is either an upward or 
downward pull on the armature, caused by 
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the uneven distribution of the lines of force 
in the pole-pieces. Single horseshoe types, 
which have not the proper cross section of iron 
at that portion of the pole-piece furthest from 
the keeper, suffer from a pull on the bearings 
toward the keeper because of the lines of force 
being crowded toward the two inner horns of 
the polar extremities. In the Edison type 
the claim is made that the weight of the 
armature balances this upward pull There- 
fore it is easily seen that a symmetrical field 
is a necessary object indesign. It is possessed 
in common by ali types of consequent pole ma- 
chines. In the true iron-clad type of machine, 
the leakage is less than would be supposed. 
The shorter the pole-pieces, the less in area 
became the parallel faces between which leak- 
age occurs, the shorter becomes the magnetic 
circuit, and the more compact the machine. 
Leakage varies in this type of bipolar iron clad 
machines from thirty to fifty per cent. for 
small sizes of frames and diminishing to an 
average of about twenty per cent. for larger 
types approaching seventy-five to one hun- 
dred and fifty bp. 

As all these conditions in detail represent in 
the concrete the sum total of the results so re- 
peatedly obtained from numerous tests, a 
slight resumé of the subject will be both inter- 
esting and instructive. 

A deflection is obtained in a ballistic galvan- 
ometer by connecting it to a temporary coil 
surrounding the magnet coil; this is divided by 
the deflection obtained by having the coil then 
surround the armature core; the quotient ob- 
tained will be tbe coefficient of leakage. If 
the first kick of the galvanometer when tbe 
circuit ís closed be 200* and the kick due to the 
lines of force in the armature be 160°, then 

200 
the ratio observed will be expressed by —— = 

160 
1.25; which means that for every 125 lines of 
force produced in the field coils 25 of them will 
leak away beforethey reach the armature core. 
Therefore, if our calculation for electromo- 
tive force necessitate the passage of 100 lines 
of force in the armature, the leakage factor 
immediately comeinto use for the determina- 
tion of the number of lines of force that must 
be generated in the magnet cores equal to 100 
X 1.25 = 125. 

By a casual examination of the different 
types of frames they may in general be re- 
duced to a few forms, from which all others 
may be considered as mere elaborations. 'The 
names of these special types may be called 
successively the horseshoe, the Manchester 
and the iron-clad type. Oneof the first that 
appeared in the history and practice of elec- 
trical engineering was the horseshoe frame, 
consisting merely of two magnet.limbs or cores 


having a common keeper at one end and a 


cylindrical cavity at the other extremities for 
the insertion and necessary rotation of the 
armature. 'This type has been used in the in- 
verted form, that isto say, the keeper bas 
been a casting so designed as to allow of its 
use as base or foundation for the machine. 

Rising upward from an extension of the 
keeper are two bearings upon which tbe shaft 
rotated, thus making a most solid, substantial 
and convenient form of dynamo frame. Under 
the heading of this last-mentioned type were 
constructed a great variety of commercially 
successful macbines. 

The Edison and other companies manufac- 
tured this single horseshoe type, but let it 
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rest upon its pole-pieces, thus having the 
armature nearer to the ground than in the 
Other method of suspension. 
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NOTES ON PRACTICAU ELECTRICAL 
INSTRUMENT MAKING.—IL.® 


BY JOHN C. BAGOT. 


When, however, greater dellcacy and sensi- 
tiveness is required than can be obtained with 
the instrument already referred to in a previ- 
ous article [see issue of Dec. 11, page 329], a class 
of instrument is employed in which the needle 
system is free to move in the azimuth only, 
suspended either between pivots, or by a fiber 
of unspun silk, or poised on une Single pivot by 
means of an agate cup, in which case, bow- 
ever, the needles bave to be of aspecial de- 
sign, to admit of the pivot passing tbrough 
one of them. Inthe case of an astatic pair 
the multiplying action of the current is here 
utilized to a much greater extent, and further, 
the directive force of the earth's magnetism 
i8, by the arrangement of the moving magnets, 
either completely counteracted or consider- 
ably reduced. The action of the current, and 
the consequent deflection of the needles on 


the passage of a current in tbe direction 


shown by the arrow heads, will be suffleiently 
illustrated by Fig. 5. "Then, providing the 
suspended magnets are exactly similar both 
in dimensions and magnetism, and are placed 
S0 that one lies vertically above the other, 
with their opposite poles in the one direction, 
the system will come to rest in any position 
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when not influenced by the current. But an 
astatic pair of needles is an ideal condition 
very seldom attainable, but a near approxima- 
tion may be got by carefully selecting the steel 
and filing both needles together, so that they 
are exactly the same shape when finished, and 
by magnetizing them in the opposite direction, 
which when finished will obviate any slight 
irregularity that may bave occured in the 
shape. 

In regard to the coils, the best forms are 
those built up with brass pillars, and flanges 
of eitber brass or ebonite, so that the coil is 
free from metal in the inside. These may be 
secured in the ordinary way by means of a lug 
to the base or false bottom of the instrument 
in the manner illustrated in Fig. 4. Although 
the coils of many such instruments are con- 
Structed in the manner shown in Fig. 6, the 
luside of the coil being in the form of a 
flattened brass tube, in which there is left a 
gap in the direction of tbe length, the object 
of this longitudinalslot being to decrease as 
far as possible the damping influence of the 
currents set up in the brass tube by the mov- 
ing magnets inside, The coil flanges should 
therefore be of some non-metallic substance, 
or the object of the slot, to a very great ex- 
tent, will be defeated by soldering the flanges 
across the gap made for a specific purpose. 
This damping intluence, as regards the actual 
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deflections, may be a decided advantage in 
preventing vibrations, but the same damping 
action prevents the needle returning to zero, 
as it would otherwise do under other condi- 
tions. 

These currents setupín the coil frame are not 
dependent on the current passing through the 
wire, but simply on tbe velocity with which 
the magnetic needle within them moves. 
Thus, although such instruments are perfect 
in many respects, yet for the indication of 
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very weak currents, such as the balancing 
point, when measuring resistance by Wheat- 
stone bridge, they will be found not so reliable, 
for at that instant the current passing 
through the coil tending to cause a slight de- 
flection is not greater than the opposing cur- 
rent that would be set up on the movement of 
the magnetic needle, consequently on mak- 
ing contact the needle makes a faltering 
movement, finally settling down somewhere 
about zero without the balance being perfect. 
There does not appear to be any advantage 
either from a mechanical or financial point 
of view in building up the coils in the above 
manner, for the coils should be wound in op- 
posite directions relative to their position, so 
that they require moving on the mandrel and 
winding independently. The most delicate 
astatic instruments are those in which the 
coils and dial plates are non-metallic. 
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A very good form of circular case astatic 
galvanometer is shown in Fig. 7, where part 
of the case and the bezel iscut away, and with 
the top bridge and one of the coils removed 
also, showing the axle and bottom jewel plate 
in position. One great advantage of this 
form will be obvious—that is, on the removal 
of the bezel, the dial, together witb the bridge, 
axle, and coils complete, with all the working 
parts, ean be with the exception of the term- 
inal connections,” removed free from the case, 
which make adjustment and repairs compara- 
tively easy. With the bottom jewel hole being 
attached to the back of the large bridge, 
"through which there is a clearance hole," it 
is a very Simple matter to set tbe axle In a 
vertical position. Also by this form of in- 
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strument there is no necessity for a slot in 
the dial plate. It will be noticed in the fig- 
ure that the ends of thescrews which secure 
the coils and large bridge are arranged so as to 
be out of sight under the bezel flange. 

The one important property of a magnetic 
field, whether of a permanent magnet or a 
solenoid, is the resistance it offers to the inter- 
ference of another magnetic force, and tbe de- 
termination of the amount of this interfering 
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force, or resistance offered, is the principle 
upon which many of tbe most accurate and 
important measuring instruments depend. 
The original instrument of tbis type was de- 
signed by Deprez and d'Arsonval. In the first 
place some permanent and invariable magnetic 
field is necessary, inwhich is suspended the 
coil through which the current that is to be 
measured passes. This magnetic field is main- 
tained by a large permanent horseshoe mag- 
net, the form of which isshown in Fig. 8, along 
with the suspended coil, which takes the place 
of tbe suspended magnets in the previous il- 
lustrations. In order that the space betweeen 
the magnet poles should be more permeable, 
there is a block of soft iron supported in posi- 
tion so as to leave aclear space for the move- 
ment of the coil; if this iron were not as 
shown, a great number of the lines of magnetic 
force would leak out without passing through 
the coll, The action of this instrumert is 
identical with that of a motor having a separ- 
ately excited field, and, therefore, the forces 
acting on the coil are proportional to the 
number of magnetic lines which are embraced 
by the coil, and to the number of turns of 
wire in the coll, or, in other words, proportional 
to the strength of the field and ampere turns. 
The coil in the illustration is shown deflected 
to its maximum position, to which it is not 
advisable to work it, but this iseasily obviated 
by placing a rubber band round the poles so as 
just to come in contact with tbe coll and ar- 
rest its movement. 

The important property of this instrument, 
which is again identical with the motor, is the 
cause of the instrument being what is termed 
“dead beat," which js the result of the back 
EMF. generated in the coil wben moving in 
the field of the magnet. Now, this back EMF. 
depends on the speed with which the coil 
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moves, the number of turns of wire on the 
coil; and since this back kur. tending to force 
the coil in the opposite direction depends 
upon the resistance of the circuit in which 
the instrument is worked the number of turns 
and the strength of the field, the amount of 
this damping action is toa great extent in 
the hands of the maker. By the resistance of 
tbe circuit is here meant whatever 18 con- 
nected in series with the coil of the instru- 
ment. Since the velocity depends upon the 
current, therefore the damping action is al- 
ways proportional to the deflecting current 
forany particular instrument. In order that 
the movement of the coil may be slow, the 
field of the permanent magnet should be con- 
siderably stronger than that set up by the coil 
wh»n influenced by the current. The two elec- 
trical conditions which determine the sensi- 
tiveness of these instruments are: 
number of turns of wire on the coll; (2) the 
strength of the field in which it is suspended. 

The essential mechanical point of the in- 
strumant in respect to the coil and its sus- 
pension will be seen from Fig 9. The coil is 


suspended by a fiae wire, or tape, of either 
silver or phosphor bronze, which also serves 
ths purpose of conveying the current through 
the coll. The method of securing this sus- 
p3nsion, and the means adopted so as to keep 
it under tension, is also made clear in the illu- 
lustration. The soft-iron block in this case 
is shown fixed in position, in whichit is held 
by means of two iron screws from the back of 
the brass block, shown at B. The large brass 
plate which is fitted with the pillar, which 
also supports the top suspension and regulat- 
ing devices,"' is fastened on to the poles of the 
magnet by means of iron screws, which are not 
shown in the illustration. The small figure to 
the right shows a small disk, made either of 
brass or copper, which is cabable of sliding 
down the suspension clamp by means of the 
two loops shown. The actual mirror is fixed 
on this copper disk by means of any kind of 
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cement, such as Chatterton’s compound. This 
disk has the advantage of gripping the mirror 
round the edge, which prevents the common 
accident of the mirror becoming detached, 
leaving part of the silvered surface stuck to 
the support. 

The above class of instrument in a great 
variety of forms is now being passed into 
general use in the way of ammeters and volt- 
meters, extra resistance being added to them 
in the latter case, whilst the greater part of 
the current is shunted in the former instance, 
80 that only from one.tentb to one ten- 
thousandth passes through the coil, which in 
portable instruments is suspended between 
pivots. 

REQUIREMENTS OF ELECTRICITY IN 
MANUFAOTURING WORK.* 


BY WM. 8. ALDRICH. 


(Concluded from page 349.) 


VII. APPLICATION OF THE ELECTRIC DRIVE. 

1. Individual Driving without Intermediate 
Gearing: The armature of the motor is 
mounted on the main spindle of the machine. 
The power is most directly applied, with ideal 
adaptation of tool to work. 

It requires more or less special adaptation of 
motor to machine, with rarely any marked 
changes in the structural design of the latter. 

2. Individual Driving with Intermediate 
Gearing: The mctor is conveniently mounted 
on the frame of the machine and drives it 
through the intervention of the ordinary 
gearing. 

It requires no special adaptation of motor to 
machine. Any suitable motor may be used 
on any machine. 

3. Advantages of the Individual Drive: The 
workman has the most perfect control of all 
factors entering into the economies of produc- 
tion. There is maximum economy in the 
application of power. 

The speed contro! and the output are inde- 
pendent of any other machine. They are no 
longer limited by the speed of the line shaft- 
ing. Machines and tools may now be worked 
to the limits of their respective capacities, 

The productive efficiency of the machine is 
increased. It may be operated at all times up 
to the power limit, reducing time and cost of 
labor for any given product. ö 

The choice of the individual drive depends 
upon the power required, the size of the 
machine, the time it is in service, and the 
value of the product. 

The individual motor drive is usually adopt- 
ed where the machine is in use only part of 
the time, and in sizes only two or three borse- 
power, and requiring wide variations in speed 
and power for maximum output quite indepen- 
dent of the first cost. For large machines this 
method reduces the power losses to a mini- 
mum. It is particularly advantageous for 
shears, punches, and a class of repair-shop 
tools requirirg power only at intervals. The 
constructive details and design of direct- 
driven machines are not usually altered to any 
extent; secondary speed changes are obtained 
by the usual chain-gear and mechanism; in 
special cases of large tools, a range of speeds is 
sometimes provided by a special variable- 
speed motor. 


4. Group Driving: A few large electric 


*Paper presented at the Milwaukee mesting, May, 1901 of 
the American Society of Mechanical Engineers. 


362 


motors are employed independently, driving 
sections of shafting of most economical length. 
This method is thus adapted for driving a 
number of 8mall machines, with no particular 
requirements in speed or in power; or for 
most economical manufacturing along special 
lines; or for driving any section on overtime or 
night shifts; or for independent driving of 
separate floors, departments, or detached 
buildings. | 

The maximum economy with the group 
System can only be secured when all of the 
machines so driven are in constant use, at best 
speeds for maximum output. This dictates 
grouping machines, as far as practicable, of 
the same size, style, functions, speed and power 
requirements, having due regard to the work 
to be executed.  Sectionalizing the power 
transmission by substituting electric motors 
for either the main or section belts secures 
partial advantsges of the new system side by 
side with the old, and is frequently resorted to 
in old establishments adopting new methods, 

5. Individual and Group Driving: The most 
general requirements of factory transmission 
can all be met by an Intelligent combination 
of these two methods of electric driving. 

Tue first cost of lastalling the individual 
drive will generally be from 2 to 5 per cent. 
higher than for the best group system, when 
all other considerations are the same. The 
individual drive is more economical in the use 
of power than the group system. especially if 
in the latter only a limited number of grouped 
machines are in use at any one time, under 
average loads. 

6. Portable Tools and Appliances: The 
extreme flexibility of the electric system 
invites the widest use of portable tools and 
appliances. A flexible, heavily armored cable 
gives any desirable radius of action, with no 
expense to maintain as a part of the transmis- 
sion system, with no danger or difficulty in 
handling, and requiring least time and labor 
for any immediate shifting of tool or work. 
Least used tools need not occupy floor space 
when not in operation. Most favorable 
economic relations, may, therefore, be secured 
in many lines of manufacturing work, especial- 
ly of the heavier grades. Almost all required 
tools may be taken to and operated at the work 
in hand. Time is saved in not having to shift 
and adjust the work to the machine or too]. 
Severaloperations may be carried on at one 
time by bringing different tools to the work, 
each independently driven and operated. 

1. Electric Transportation and Conveying: 
Electric hauling by surface or overhead sys- 
tems of distribution, electric conveying and 
telpher systems, electric cranes, hoists, lifts, 
and elevators, are all well-developed fields, and 
present no unusual nor insurmountable dit- 
culties when installed as a part of the regular 
electric system of a manufacturing establish- 
ment, Tools are taken to the work, or 
machines and tools are quickly served with 
material and work, reducing the cost of all 
handling to the lowest terms in a field of non- 
productive labor that has formerly been very 
expensive. ; 

8. Electric-Driven Auxiliaries: With an 
established electric supply service for all man- 
ufacturing work it is an economic step to drive 
by electricity all auxiliaries, as pumps, fans, 
blowers, air compressors, etc. 

VIII. SELECTION OF EQUIPMENT. 

1. Factors Determining Choice of the Elec- 

tric System; Each manufacturing industry hag 
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its own inherent requirements. No general 
rules can be given, but every case must of 
necessity be studied and developed by itself 
with a thorough preliminary survey of all con- 
ditions and requirements. One successful 
system cannot furnish precedent for another. 

In general, the following lines of inquiry 
should be freely investigated before choosing 
any system for power transmission in manu- 
facturing work; the size of the establishment; 
the area to be served; the arrangement and 
grouping of shops, departments, or buildings; 
the arrangement, types, and sizes of machines 
or tools to be driven; the variety of speeds 
required; the character of the loads involved; 
the kind of work to be executed; the economies 
of fuel and water supplies. 

The above items should have been prede- 
termined from the standpoint of most eco- 
nomic production. They should in no wise be 
influenced by questions of power transmission. 

How to drive the machinery ina new and 
modern manufacturing plant should be a 
second and not a first consideration. It should 
be determined by, rather than itself determine, 
the conditions for economic production. 

2. Interchangeability Throughout the Elec- 
tric System: It shouid be possible to drive 
similar apparatus and motors from any point 
of attachment to the wiring system. Greater 
flexibility is thereby secured, added facilities 
provided for use of portable tools, and readiest 
extension made of plant and distributing system 
at any time. Preferably have one, and only 
one, electric system if it can be secured by 
intelligent consideration of all present and the 
most probable future requirements. This does 
not necessarily imply that it is best to have 
one single circuit for all kinds of service 
required in a manufacturing establishment, 
as light and power; but it should not be 
required to use different circuits for the same 
service, as portable tools. 

3, Uniformity of Electrical Equipment: 
Generating sets and motor equipments should 
be standardized as far as possible in the case 
of any given establishment. These machines, 
as well as all their parts, should be readily 
obtained in duplicate at any time. This is 
particularly important in making additions 
and extensions in the group system, where it 
may be required to change from a smaller to a 
larger motor at any time toaccommodate more 
machines on a given section. It cannot be 
advantageous to experiment with different 
styles and types. Electrical machinery to-day 
is so far standaidized, and its performance 
predetermined, that, there can be no excuse 
for not selecting that style and type best 
adapted to any given factory. 

4. Power Required as a Basis for Size of 
Electric Motor: The load diagram for any 
machine will furnish the best data for deter- 
mining the proper size of motor. It may be 
readily obtained under the working conditions 
of the machine by using a test motor. 

In almost all metal-working industries the 
power required is subject to extreme fluctua- 
tions, and may be very heavy, at times, while 
the bulk of it will be quite light. Itis not 
necessary to install an electric motor to carry, 
for any length of time, such sudden and heavy 
loads as will be shown by the peaks of the load 
diagrams for the several machines, or the 
sudden initial throw of theammeter needle. 

'The limit of overload is fixed by tbe allow- 
able rise of temperature, and can readily be 
predetermined for any given electric motor, 
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In general, tbe surface temperature of the 
motor field coils, as measured by a thermome- 
ter, should not exceed from 35 to 45 degrees C., 
with a maximum limit of 50 degrees C., after 
an overload run of from six to eighteen hours, 
as may be specified by the builders. 

Starting-load currents are of course high, 
and may be from two to three times the normal 
current, as in the case of overloads for brief 
periods. Individual drives require proportion- 
ately larger motors to enable them to carry 
alone the heavy overloads. Group drives 
require only normal load motors, as it will 
rarely ever occur that the several grouped 
machines are all carrying overloads at the 
same instant. Motors for this service may 
often be much smaller than would be dictated 
by the combined load diagram of the machines 
forming the given group or section. In no 
case will they require to approach the maxi- 
mum, or the sum of the maximum, loads of 
the various machines. Group system load 
curves will be smoothed out considerably. In 
all electric motor Installations there should be 
ample power provided, rather than a narrow 
margin only to work upon. Increasing loads 
are almost sure to arise in time. A motor of 
ample size gives that reserve power so charac- 
teristic of the electric system, if properly 
installed. 

5. Character of Loads in Manufacturing 
Work: Load curves and diagrams of individual 
machines, groups, sections, and the entire 
plant only can berelied upon in estimating 
the character of loads being carried or likely 
tobe carried under similar conditions. 'The 
load factor—the ratio of the average to the 
maximum load—for any given time on any 
part of the system, should be as high as 
possible for best working efficiency and 
economy. It may belargely influenced by the 
way the operator handles his motor. Whatever 
the kind of load—uniform or variable, light or 
heavy, continuous or intermittent, suddenly 
fluctuating or periodically variable—it must be 
carefully investigated before installing elec- 
tric motive power. In certain instances 
flywheels may be useful and for the same 
mechanical reasons as elsewhere employed in 
machinery. 

6. Speeds of Manufacturing Macbinery: The 
speeds should be predetermined by the condi- 
tions for most economic maximum output, 
and so fix the range required for the electric 
motors. In no instance should the reverse be 
the case. In many cases of individual drives 
it may be best to secure the speed reduc- . 
tions mechanically, as by the ordinary change- 
gear. It is not necessary nor advisable in 
all cases to secure the same by mounting the 
motor armature directly on the spindle of the 
machine. Provide motors with speeds con- 
sistent with the range of chain-gear, and gear 
down rather'than up. 

7. Electric Generators Required in Manu- 
facturing Plants: The style and type should 
be largely determined by the kind of service 
to be supplied, the size by the normal and 
overload conditions as shown by the plant-load 
diagrams, with due considerations given to 
special conditions and variable loads. 

The actual normal capacity of the generator 
wil] be chiefly determined by thelength of 
time the various motors are in use, rather tban 
by their normal or aggregate capacity. It may 
happen, owing to the intermittent use of 
machines and motors, that the generating 
plant may be reduced to 50 per cent., or even 
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to 20 per cent. of the aggregate normal capacity 
of the motors out in tbe establishment. An 
. increase of the electrical system can only be 
intelligently made from a careful study of the 
load curves of the existing installation, and 
using it as a basis for comparison with the 
probable load curve under the proposed condi- 
tions. There should be judicious subdivision 
of the generating plant into units, preferably 
of the same size and style, that they may be 
readily interchanged and duplicated at any 
time, with one or two relay units for emergen- 
cies and extra rush seasons of work. All 
generating units used in manufacturing in- 
stallations will necessarily be of such size as to 
warrant their being driven by direct connec- 
tion to engines or turbines. If generators 
required are too small to warrant direct con- 
nection, the establishment is too small to 
warrant an introduction of the electric drive. 

8. The Electric Wirlng and Distributing 


System: All wiring should be done in accord- ¢ 


ance with the National Electric Code,” being 
the rules and requirements of the National 
Board of Fire Underwriters. Separate service 
circuits, from the same or separate bus. bars, 
may be provided to advantage, for lighting 
and various power uses. Sub stations or sub- 
station switchboards, should be provided for 
separate shops, floors, departments, or build- 
ings, making it unnecessary to run a separate 
set of wires back to main switchboard for each 
service. 


9. Indirect Electric Distribution: Indirect 


distribution, through the use of accumulators, | 


converters or transformers may be found 
expedient under certain conditions. For the 
three-wire systems, some type of accumulator 
or motor generator balancing set is almost 
essential for efficient regulation. The accu- 
mulator may render as invaluable service in 
certain kinds of factory installations, as in 
iron and steel mills, as it is. now rendering 
traction work, where the character of the load 
variations of the former 18 somewhat analo- 
gous to that of the latter. The loss in the 
battery is very small and entirely negligible 
compared to the advantages to be derived 
from its use in manufacturing plants of the 
type mentioned. 
IX. LOSSES IN FACTORY TRANSMISSION. 

The inherent losses common to all systems 
of factory transmission are due to the inter- 
mittent and irregular use of the machines 
driven. These are reduced to a minimum 
with the electric drive. There is no consump- 
tion of power when the motorand machine 
are not in operation. ‘There are no power 
losses when the motor is not in use, no so- 
called dead load losses, due to mechanical 
friction of the shafting system, no transmis- 
sion losses in the line when the electric current 
is not required. 

Electric generators and motors, when in 
operation at uniform speeds, have, generally 
speaking, but two kinds of losses. The first is 
a constant quantity depending upon the size 
and type of machine; the second is a variable 
loss proportional to the square of the current 
in the armature circuit. The electric line 
and otber wiring has a loss proportional to the 
square of the current carried. 
waste power inthe mechanical system becomes 
excessive at light and frictional loads. It is 
saved in the electric system, in which the 
constant losses are minimized and the variable 
losses are throughout proportional to the 
amount of work being done. 


matter of wastes and losses. 


The cost of 
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X. EFFICIENCY OF ELECTRIC TRANSMISSION. 

The efficiency of the electric system under 
normal conditions shows high maintained 
values, from about 25 to 35 per cent. underload 
to the sameamount of overload, for the 
individual generators and motors, a8 well as 
for the aggregate efficiency of the installation. 
In mechanical transmission there is a con- 
stant falling off in efficiency at various under- 
loads in every part of the system, owing to the 
inherent losses due to mechanical friction, 
which losses are constant at all loads and con- 
stant speeds. It is not a question so much of 
the individual efficiencies, in either case, as of 
the aggregate or combined efficiency from 
engine or turbine shaft to machine or tool. 

The performance should be considered and 
compared at proportional parts of the full load 
as wellas at normal loads. The mechanical 
efficiency of all manufacturing machines is 
almost invariably low. It is possible materially 
to effect it by efficient motors properly selected, 
installed and operated. 

The all-day etficiency may be made higber 
with the electric drive than with any other 
system, as the amount of time is minimized 
during which machines and tools are neces- 
sarily idle. 

XI. OPERATION AND TESTING OF FACTORY 
INSTALLATIONS. 

1. The Generating Plant: As far as practi- 
cable, eacb unit should be operated at its 
normal capacity—additionpal units to be 
switched in as may be required by the manu- 
facturing conditions. 

2. The Motors: Rarely tbe case that any 
machine or tool is started from rest with full 
load upon it. Motors may be started best 
under the usual friction, or light loads on the 
machines, as in the belt systems. When the 
machine is brought up to proper speed, work 
may be thrown on toit. Inthis respect the 
practical operation of an individual electric 
drive follows closely that of tbe belt system. 

It is always possible to tell exactly what is 
going on in an electric drive, botb in kind 
and amount of useful work, as well as in 
Power measure- 
ments are made at any point by ammeter and 
voltmeter, or by a wattmeter alone. A special 
test motor of known performance lends itself 
admirably to comparative tests of the perform- 
ance of machines and tools under various con- 
ditions. Workmen may know at any moment 
whether they are driving tools or machine to 
best advantage for maximum output at best 
speeds. 

The definite power required for definite 
work may be determined and charged to each 
machine, tool, or piece of work, and so make 
up the shop cost of production more exactly 
than by any other system. The power lost in 
friction of individual machines when running 
empty may beobtained with equal facility and 
compared with that required in doing useful 
work. It will be found that the latter in- 
creases almost directly as the resistance being 
overcome by the machine in its operation 
under working conditions. The power required 
by the work is a small per cent. of the total 
power delivered to the machine. 

— eiii —GÜͤ— ÀM 
Electricity Supply in Germany. 


„Elektrotechnische Zeitschrift" ] as just 
published its annual table of statistics relating 
to the electricity supply works in Germany. 
These statistics, says the Electrical Engi- 
neer,’’ London, represent the state of things 
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up to April 1 last, and show that on that date 

there were 768 electricity supply works in 

operation in that country, as compared with 

652 works in the preceding year. On an 

average the expenditure has been at the rate 

of just over £80 per kilowatt of generating 

plant installed, while the total capital expen- 

diture on electricity supply works, exclusive of 

tramways, in Germany has been about 

£27,000,000. The number of works generating 

nothing but continuous current on April 1 

was 81.3 per cent., as compared with 80.4 per 
cent. the previous year. However, this only 

represents 43.8 per cent. of the total kilowatt 

capacity of all the works, a decrease of 3.6 per 

cent. since last year. This is explained: by 

the fact that there is a large number of small 

works with outputs below 100 kw. supplying 

continuous current, while the larger works 

usually lie at a distance from the supply areas, 

and generate three-phase or single-phase 
current, which is led to the sub stations. The 

number of three-phase continuous-current 

systems has increased from 38 to 43 (41,757 kw. 

to 86,985 kw.), and the number of wembined 

single-phase current systems from 6 to 10 

(1,599 kw. to 6,874 kw.) Purely three-phase 
works have increased from 39 to 45 (35,150 kw. 

to 40,759 kw.), and of works employing nothing 
but single or two-phase currents the number 
has increased from 42 to 44 (21,570 kw. to 27,547 

kw.) In two works, with an aggregate 
capacity of 950 kw., mono-cyclic generators are 
employed. Nearly all the continuous-current 
Stations are equipped with batteries, only 24, 

or 33.8 per cent. of the whole, being without 
them. It is calculated that the average 

capacity of the accumulators in use 18 36.2 per 
cent. of the capacity of the generators in the 
works in which they have been erected. Of 
the total 768 works, 56.4 per cent. have a 
smaller capacity than 100 kw., and there are 
in all 38 works with capacities of over 2,000 kw. 

The connections to the mains of all the sta- 
tions represent an aggregate of about 352,500 
kw., an increase of 28.8 per cent, over last year. 

The largest of the works now in operation in 

Germany is the huge water-power station at 
Rheinfelden, tbe capacity of whose generators 

is 12,000 kw., and next in order comes the 

Oberspree station, near Berlin, with a capacity 

of 10,770 kw , both these figures being exclu- 

sive of sub-station equipment. At the present 

time there are 90 additional works either con- 

templated or being erected. 


——— ui Oe 


LONDON NOTES. 


(From our London Correspondent.) 


Electric Underground Tube“ Railways. 


'The announcement made this week to the 
effect that the Board of Trade through its 
arbitrators has declared the continuous 
current system the right thing for the ‘‘Under- | 
ground ” Metropolitan District lines, has not 
come as a surprise to electrical engineers bere, 
especially those who bad the privilege of 
following the evidence personally in tbe court 
or who read it in the technical press. The 
pretty general opinion seems to be that these 
two railway companies are in too unsatis- 
factory a financial position for it to be 
reasonable that they should take in hand any- 
thing approaching to an experiment. The 
arbitrator declares the Ganz system to be, at 
any rate 80 far, nothing more than this, and 
his only reasonable conclusion was that the 
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direct current system whith has shown its 
capabilities on many lines isthe best applic- 
able at any rate to these particular railways. 
In time, however, as most engineers believe, 
the polyphase system will play a very import- 
ant part in electric railway working, but that 
time does not appear to be quite yet. For 
immediate practical purposes, however, it bas 
not yet commended itself, and Mr. Yerkes has 
been victorious all along the line. It is also 
pretty certain that the decision in this case 
will weigh with other lines which are shortly 
to go in for electrical working. 

We may mention here that the Parliament- 
ary notices which have been lodged by would- 
be promoters of new electrical undertakings 
contain quite a big bunch of undergrourd 
electric lines on the tube" principle. Lines 
are projected to run across London in almost 
every conceivable direction, and some of 
them clash to some extent. Manchester also 
has its circular tube electric project coming 


forward. 
— O 


The Northwestern Electrical Association. 


The tenth annual convention of the North- 
western Electrical Association will be held at 
Milwaukee, Wis., commencing on Wednesday 
morning, January 15 next. Reports and 
papers on subjects of special interest to central 
station men will be read and discussed. An 
attractive entertainment programme is being 
arranged, and a pleasant and profitable 
time is assured to all who atterd the con- 
vention. Tbe Association extends a cordial 
invitation to all who are interested in electrical 


matters. 


LEGAL NOTE. 


Judge Coxe of the United States Circuit 
Court, sitting in Utica, N. Y., December 20, 
filed an opinion in the case of the Electric 
Storage Dattery Company against the National 
Battery Company, the American Bicycle Com- 
pany, and Eugene W. Belknap, 3 user. In his 
opinion he sustains the validity of the Electric 
Storage Battery Company's Brush patent and 
enjoins the National Battery Company from 
the further manufacture and sale of storage 
batteries and from the furtber manufacture 
and sale ofthe Waverly electric vebicles 
equipped with infringing batteries, and en- 
joins Belknap from the further use of the 
Waverly electric vehicle. 

EM . 


The McKinley Memorial. 


Col. Allan C. Bakewell, of the Sprague Elec- 
tric Company, representative of the electrical 
industry for the McKinley Memorial Associa- 
tion, has received and gives out the following 
letter from Mr. Cornelius N. Bliss: A happy 
solution of the confusion resulting from two 
.assoclations appealing for popular subscrip- 
tions at the same time for the McKinley Me- 
morial was arrived at by a conference held in 
Washington between committees of the 
McKinley National Memorial Association and 
the Washington Memorial Arch Asscciation, 
'The latter decided to withdraw its application 
for popular subscriptions, leavirg the field en- 
tirely to the National Association to make 
provision for the memorial at Canton, and it 
was mutually concluded to ask Congress to 
make such provision for a memorial at Wash- 
ing ton as should be thought tit and proper by 
that body. This leaves the tield of popular 
subscription entirely free for the Association 


with which you are connected, and we trust 
that prompt and active measures may be taken 
by all the committees of this association to 
conclude the work in this State at the earliest 


possible moment. 
— O 


PERSONAL MENTION. 


Mr. H. W. Webb of Baltimore has been appoint- 
ed general manager of the Maryland Telephone and 
Telegraph Company, vice S. H. Browne, who formerly 
occupied the position of general manager and chief 
engineer. 


Mr. U. N. Bethell of this city has been elected 
president of the Chesapeake and Potomac Telephone 
Company at Washington, D. C., to fill thə vacancy 
caused by the death of Mr. Jeremiah M. Wilson. 

— o — —Eä—ẽñ 


INCORPORATIONS. 


The Citizens’ Electric Light & Power Company, Priaceton, 
Wis, Capital stock, $7,500. Incorporators: H. K. Priest, 
E. A. Zierne, E. D. Morse, O. H. Lichtenberg, Gustav Teske 
aud J. E. Lioner. 

The Franconia Electric Company, Fravconia, N. H. Capi? 
tal stock, $250,900. 

The Home Electrical & Telephore Company, Kansas City, 
Kan.—to put up a $1.000 electric light plant and a telephone 
system. Capital stock, $1.60. Inccrporators: W. L 
Wood, J O. Fife, J. J. Smalley, J. F. Getty and H. S. Swing- 
ley, all cf Kansas City. 

The Phoenix Gas & Electric Fixture Manufacturing Com- 
pany, St. Louis, Mo. Capital stock, $15,000 Shareholders: 
A. D. Grati to, Charles M. Wempaer, Maurice W. Koenigs- 
berg aL. d Frack X. Chassaing. 

The Western Lighting & E'ectric Company, Milwaukee, 
Wis- to rupily electric machinery, light ard p^ wer. tai- 
tal stock. $25,000. Incorporators Jesse Coogan, Charles 
H. Ferrestal and W. H. McCoy. 

The Charles G. Hose Electric Company. New York City. 
Capital stock, $*00 Directors: C. G. Hose, Major Irwin 
aud H G. H«se, of Brooklyn. 

The American Cycle Mar ufactu('ing Company, Trenton, 
N. J.—to marufecture and sell bicycles and automobiles. 
Capital stock, 88.000, 000. Incorporators: Joseph E Brom- 
ley. R Lindsay Coleman, George Po] e and Thomas E. Mer- 
seles, all of Jersey City. 

The Ritter Electrical Company. Cincinnati, O. Capital 
stuck, $15,000. Incorporators: William F. kitter, Jcsej h 
Grum:ley, Wing A. Ackley, Adelbert Bu'z and John N. 
Ritter. 


— — —2—— ⁴ 
A First Class Tool for Electricians and Line 
men. 


A first class tool for electrical work, such as tele- 
phone, telegraph or any work where side cutting plyers, 
ofa grade quality are required, was shown us this 
week by the Smith & Hen.enway Company and the 
Utica Drop Forge & Tool Company of 296 Broadway, 
New York City. 

It is a Swedish Side Cutting and Splicing Plyer, No. 
125. It is made from the celebrated Swedish Electro 


oe 125 

i ES ; 
Borasic Steel, which has been tested for years, and 
found to be everything that is necessary to make a first 
class article that will stand cutting the hardest kind 
of steel and iron wire without affecting the cutting 
edge. 

It has their patent round edge, which isa great ad- 
vantage, as it can be carried in the pocket without 
wearing or tearing the clothes. It isalso very desir- 
able where tt ey are liable to drop the plyerson the 
wire where they are working. Square edges will in- 
variably break the scale, thereby injuring the conduc- 
tivity of the wire, while the patent round edge will 
not. It is absolutely necessary for copper wire work. 
Ithas polished head and jaws aud comes finished in 
either half polished, polished, or nickeled. It comes in 
six different sizes. 

These companies are the publishers of a very unique 
catalogue, known as the Green Book of Hardware 
Specialties, which will be sent to anyone writing for 
same, When writing please mention 125, 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DEC. 17, 1901. 
ELECTRIC RAILWAYS AND APPLIANCES. 
688,828. Speed Regulating Device for Overhead Electric 
Carriers. Artbur 8. Clift, East Orange, N.J. Filed 

April 19, 1901. 

638,859. Mechanism for Raising Contact Shoes on Third- 
Rail Systems. Sam H. Libby, Schenectady, N.Y., as- 
signor to the General Electric Company of New York. 
Filed Aug. 24, 1897. 

688,22. Electric Railway. Robert Bingham, West Had- 
donfield, N. J., and Charles Schlechtiger, Nantasket, 
Mass. Filed Aug. 22, 1901. 

688,962. Fender for Vehicles. William A. McGuire, Chicago, 
III. Filed Feb. 1. 1901. 

688.964. Quadruple Relay Crossing Signal. 
rish, Jackson, Mich. Filed Aug. 1,1900. 

689,227. Trolley-Catcher. Charles B. Robertson, Ottumwa, 
Ia. Filed March 5, 1901. 

689,328. Trolley. Thomas McWilliams, Kings Park, N. Y., 
assignor, by direct and mesne assignments, of one-half 
to Jobn H. Lutz, Bath Beach, Broo&lyn, N. Y. aud Har- 
ris Henschel, Kings Park, N. Y. Filed March 6, 1901. 


ELECTRIC LIGHT8 AND APPLIANCES. 
689.356 Electric Arc Lamp. Charles Eschwei, New York 
City, assignor of one-half to Morris Duklauer, Mount 
Vernon, N. Y. Filed March 27, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 

698,873. Electric Mining Machine. Edmund C. Morgan, 
Chicago, Ill., aassigaor to the Morgan Electric Machine 
Company, same place. Filed June 10, 1941. 

688,491. Semaphore Operating Device. Judson Shoecraft, 
Eskridge, Kan.. assignor, by direct and mesne assign- 
ments, of one-half to Warren Marshall and George 
Skinner, same place. Filed May 31, 1901. 

088,93. Automatic Electric Switch. Arthur H. Adams, 
London. Eng. Filed April 22, 1901. 

689.128. Automatic Electromagnetic Time Switch. Joseph 
Sachs, Hartford, Conn Filed Sept. 27, 1900. 

68),130. Alternating Current Meter. Karl O. F. Schrotti e. 
Berlin, Germany, assignor to the Slemens & Halske 
Electric Company of America, Chicago, lll. Filed 
Sept. 2. 1899. 

689,370. Power-Transmitting Mechanism. Mayer Slotkin. 
New York City, assignor of one-half to Julius Praglln. 
same place, Filed June 19, 1901. 

TELEPHONES AND TELEPHONE APPARATUS, 

658,9;0, Fire Protector for Telephone Cables. Frank D. 
Saylor, St. Louis, Mo. Filed May 13, 1901. 

MISCELLANEOUS. 

688,813. Composition of Matter as a Non-Conductor of Elec- 

tricity. Jose M. Aucira, New York City. Filed July 26, 
- 1901. 

688.855. Earth Conductor for Lightning-Conductors. Paul 
Immich, Charlottenburg, Germany. Filed Oct. 7. 1901. 

688,861. Electric Furnace. Charles A. Kellor, Paris, France. 
Filed Dec. 3, 1900. 

688,486. Incased Electric Time-Alarm. Alexander P. 
Schloss, New York City. Filed Feb. 11, 1901. 

€83,915. Induction Coil. David H. Wilson, Chicago, III. 
Filed March 28, 1901. 

688.919. Electrostatic Instrument, George L. Addenbrooke, 
Westminster, London, Eng. Filed June 10, 1901, 

688,995. Electric Heater. Edward E. Gold, New York City, 
Filed Aug. 19, 1898. 

689,003. Electrical Apparatus. Thomas B. kinraide, Bos- 
ton, Mass. Filed May 4, 1901. 

059.133. Electric Lock. Hermann Seewald, Possneck, Ger- 
many. Filed April 34, 1901. 

639,138. Cover for Iuterior Electric Conduit Boxes. John 
H. Stahley, New York City. Filed Sept. 20, 1901. 

689,139. Interior Electric Conduit Box. Jobn H. Stahley, 
New York City. Filed Oct. 30, 1901. 

649,171. Iasulator. John F. Duffy and Henry B. Hershey. 
Scranton, Pa, Filed June 12. 1901. 

689,199. Electrode. Thomas B. Kinraide, Boston, Mass. 
Filed May 2, 1901. 

689,218. Electrical Insulator. Albert F. Farks, Brooklyn, 
N. Y., assignor to Lewis B. Stiliwell, New York City. 
Filed April 8, 1901. 

689,253. Method of Locating Faults in Electrical Circuits, 
Thomas W. Varley, New York City. Filed March 30, 1901. 

689,254. Apparatus for Locating Faults in Electric Circuits. 
Thomas W. Varley, New York City. Filed March 80, 
1901. 

689,278. Electric-Conduit Terminal. 
Utica, N. Y. Filed June 4, 1901. 

639.335. Juaction.Box for Electrical Conduits. Robert M. 
Thomas. New York City, assignor to Thomas & Betts, 
same place. Filed June 20, 1901. 

689,353. Protective Mecbanism for Systems of Electrical 
Distribution. Robert V. Cheatham, Louisville, Ky., as- 
signor of one-half to Joseph A. Stewart, same place. 
Filed May 23, 1901. 


Bert N. Par- 


William F. Bossert, 


Dec. 25 1901.] 
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THE TELEPHONE WORLD. 


Rival to the Bell Telephone Company in 
Buffalo. 


The Bell Telephone Company will now have a competitor 
in Buffalo, N. Y. Martin Carey, 1epresenting the Frontier 
Telephone Company, said recently that his company would 
.accept the franchise from the city tbat was signed by Mayor 
Diehl, who said he signed the franchise simply because it 
seemed tobe the desire of the majority of the people of 
that city that there should be competition in the telephone 
business. The work of installing the new system will be 
begun as soon as the necessary contracts are made and 


papers signed. 


An Automatic Telephone Monitor. 


J. B. Lee. manager of the Southern Telephone Company, 
at Waycross, Ga., has received letters patent on automatic 
monitors for telephone exchanges." This was invented by 
Mr. Lee last year. It is ictended to record the length of 
time taken by operators in answering the calls for sub- 
scribers. 


The telephone companies of Knoxville, Tenn., are making 
extensive improvements in their local exchanges and the 
-system in that city. The East Tennessee Company is ex- 
pending many thousands of dollars in improving the equip- 
ment of the local exchange with a view to still further im- 
proving the already fine local service. A new switchboard is 
‘to be installed ina short time. Besides expending a great 
deal in local improvements the management of the East 
Tennessee Company is also paying special attention to its 
yarge toll line system, radiating from Knoxville. The toll line 
business appears to be growing fully as rapidly as the local 
exchange system and connections are being made almost 
every week with a number of important near towns and toll 
stations. The work of installing the switchboard in tbe 
new exchange building of the People's Telephone Company 
has been in progress in connection with the building and 
wiring of the underground conduit system for over three 
months. The wires are now being connected with the new 
Ericsson switchboard. 


Cowley County, Kan., is probably the first county of that 
State to have a telephone system organized primarily for 
tbe benefit of the rural residents. The Morgan Rural Tele- 
phone Company is the new organization which will have its 
headquarters at Atlanta, and will operate in Cowley and 
Butler Counties. J. T. Morgan, the organizer and promoter, 
lives at Wendell, Butler Connty, and expects to buildup a 
system which will reach many of the localities in that and 
adjoining counties, where there are now no connections. 
The first line to be built will be from Leon to Winfield. It 
will connect at Winfield with the independent company’s 
exchange and all its toll connections. 


The Sinepuxent Telephone Company, operating between 
Berlin and Snow Hill, Md., was granted a conditional fran- 
chise by the Snow Hill city council a short time ago. The 
conditions surrounding the charter are that if the Worcester 
Telephone Company, which is operated by the Diamond 
State Company, does not grant a free exchange of messages 
of the Sinepuxent Company then the latter will be allowed 
to erect poles in the town and maintain an independent line 
in Snow Hill. This action of the city council is considered a 
safeguard to the business interests of Snow Hill. 


A telephone line has been completed from Pellyton to 
Dunnville, Ky., where it connects with the Hustonville and 
Green River Valley lines. A line is in course of erection 
from Pellyton to Rolla, and when completed Middleburg will 
be in telephonic communication with all Southern Kentucky 
points of note. 


The Hancock Telephone Company, Hawesville, Ky.. 
owned by W. C. Ford, and I. C. Adair, of Fordville, was sold 
lately to the Southern Telegraph Company, whose head- 
quarters are at Nashville, Tenn. This sale will result in & 
break of the proposed line to Louisville. 


John W. Moore, a farmer of Wyandotte Township, Kan., 
obtained from the county commissioners authority to string 
telephone wires acrossthe Turner Bridge. He represented a 
company of farmers which is putting ina private telephone 
system in that part of the county. 


About a year ago the town of Neepawa, Manitoba, bought 
out the electric ligbt plant and put in & telephone service in 
connection with it. The telephone rates in that town are $20 
a year for business places and $10 for private houses. 


The Union Telephone Company of Fairview, O., has in- 
creased its capital stock from $10,000 to $25,000. 


A telephone system has been established at Eau Gallie, 
Fia. 


New Independent Telephone Combine. 


From an authoritative source in Minneapolis. Minn., it 
was learned last week tbat the owners of the independent 
telephone lines in Wisconsin, Minnesota and Northern 
Michigan will unite to form a long distance toll line service 
in the Northwest, to compete with the Erie system in that 
section. 

It is said that the Milwaukee Telephone & Telegraph 
Company, which is now seeking a franchise in Milwaukee, is 
a part of the proposed new company. It is also rumored, 
although denied by President Moulton, that the Twin City 
and the Rapid Service Companies of Minneapolis, are to be 
included in the amalgamation. Every independent line in 
Wisconsin and Northern Michigan is said to be interested in 
the merger. 

There will be a meeting of the owners of the independent 
lines at Milwaukee in February, at which the matter will be 
thorougly discussed and the organization perfected. 


The Allegheny County, Pa., Telephone Company, a subsid- 
lary company of the Pittsburg & Al'egbeny Telephone Com- 
pany, bas completed the installation of a new exchange at 
Braddock. It is the largest telephone exchange of any concern 
inthe Monongahela, Turtle Creek or Youghiogheny valleys. 
The new plant includes the latest devices, and was built by the 
Kellogg Switchboard Company of Chicago. The Pittsburg & 
Allegheny, which controls the Braddock and Homestead ex- 
changes of the old Allegheny County Company, has been 
renewing all the wire that was strung by the last-named 
company. New cables will take the place of single wires, 
stretching from the exchanges to all the streets. The wires 
will be placed in the cables. The cost of making the change 
from single wire connection to that of cables and replacirg 
the old style bell ringing " telephones with the new self- 
ringing ‘‘ central energy light producing telephones when 
a call is made, upon the operator's board, will reach $25,000. 
This includes all the subscribers in Braddock, North Brad- 
dock, Rankin, Hawkins, Munhall, Homestead and West 
Homestead borough. In the Braddock district there are 650 
subscribers, and in the Homestead district 450 subscribers. 
The new exchange at Braddock has a capacity for 1,440 
subscribers. 


Some time during the month of January the Twin City 
Telephone Company of St. Paul, Minn., will move from its 
present offices in the Phoenix Building to its new home on the 
northeast corner of Eighth and Cedar streets, where the 
new building is rapidly nearing completion. When completed 
the building will be one of the finest of its kind in the United 
States, and every convenience that is known in the telephone 
business will be used, and every device that is calculated to 
expedite conversation at a distance wil] beat the service of 
the patrons of the company. Since April the Twin City 
Telephone Company has expended over $500,000 in construc- 
tion work. It now has 6,000 subscribers in St. Paul and Min- 
neapolis, and bandles from 25,000 to 80,000 calls each day. 
The management expects within the next six months to 
handle 109,000 calls every twenty-four hours. This company 
has demonstrated that expense was no object in considera- 
tion with efficiency. 


Telephone service in some of the smaller towns in Con- 
necticut will cost less after the Ist of January than at the 
present time. One year ago the Southern New England 
Telephone Company reduced the rates in à number of the 
smaller towns. Beginning on January 1 the present rates 
for the service in Torrington will be reduced from $24 per 
year for residences to $)8 and for business houses $24 from 
$36, Thisrate is for party wire service. 


The Oliver, Ga., Telephone Company will soon have the 
new line complete from Halcyondale to Oliver, and will be 
extended to Hugginsville at opce. This will give the public 
a phone accommodation to Sylvania, Girard, Waynesboro, 
and many other points on the line. 


In the Circuit Court at Lawrenceburg, Ky., judgment was 
recently entered in favor of L. H. Carter, trustee, etc., 
against the Anderson County Telephone Conipany, and the 
plant was ordered to be sold for the debt. 


The Macon Telephone Company has reached Perry, Ga., 
with its long-distance ‘phone. Itenters Perry via Kathleen, 
and will be extended to Eastman via Hawkinsville and 
Cochran. 


The Spottsylvania Telephone Company has made a deal 
with the Louisa Telephone Company by which the Spottsyl- 
vania Company will obtain control of the line from Belmont 
to Tinders, Va., on January 1. 


The Chillicothe & McArthur Telephone Company has com- 
pleted its new metallic lines to Zaleski, O. 


Prospects for New Telephone Exchanges. 


The business of the Citizens’ Telephone Company of Co- 
lumbus, O., has increased to such an extent that it has been 
found necessary to put in sub-excbanges for the purpose of 
facilitating matters and rendering the service more efficient. 

The engineers of the company are now engaged upon the 
plans for the sub-exchanges and there may be one for the 
North Side and another forthe East Side of thatcity. The 
exchanges will provide for about 8,000 subscribers and will 
give the relief needed at the main office. Unless more floor 
space can be obtained at the present building, the new ex- 
changes will be constructed immediately. They will be 
installed in buildings to be erected by the compapy. 


A telephone rate war will be opened as soon as the new 
trunk line between Camden and Atlantic City. N. J., carry - 
ing 12 wires, is completed. Louis Kuehnle, president of the 
Atlantic Coast Telephone Company, of the last-named city, 
states that it will not be ip the nature of a reduction in price, 
but that it will come in the extension of the time a person 
will be allowed to talk over the wires. At present the rate 
for a three-minute talk to Philadelphia is 40 cente. The 
new company will allow five minutes' conversation for the 
same charge, and if the Bell Telephone Company meeta the 
cut then the new company will make it 10 minutes. In fact, 
free service between there and the Delaware may be given 
regular subscribers. 


The farmers south of Ames, Ia., are going to have tele- 
phones. Some time ago the farmers near Slater, and later 
near Huxley and Kelley, formed small independent compan- 
fes, each having about 14 or 16 ‘phones. Single lines carry- 
ing these 14 ‘phones were run into the towns, and in this 
way three or four lines were run out of each town, connected 
by switchboards. One line south of Ames runs straight 
east from Kelley, and it is proposed to run a line nine miles 
long from Ames connecting with this line by a switchboard. 


A report from Cincinnati, O., states that the telephone 
company has adopted a new system of nickel - in- the. slot 
telephones for private residences, to eliminate the free useof 
telephones by neighbors of persons having them. Their use 
is not required by the company, but persons who wanta 
telephone at reduced rates can put in one of the new design 
by guaranteeing 600 calls a year. Any deficiency in the 
number of nickels must be made up by therenter. 


The line between Laureland Delmar, Del., connecting the 
parent Diamond State Telephone Company with the Salis- 
bury and other Eastern Shore lines, has been completed, 
There is now a network of wires connecting all peninsular 
towns of Delaware, Maryland and Virginia. 


Itis stated that the Blackstone Telephone Company, 
which is putting in an up-to-date telephone system at Rich- 
mond, Va., with a central office, is fast pushing its work to 
completion, and will soon have tbe 'phones working. 


Fred M. Wilcox, owner of a 6,000 acre ranch in Milford 
Township, § D., is planning to establish telephonic conneo- 
tion between the ranch and Huron. Farmers along the line 
will also use the 'phone. 


The Farmers' Telephone Supply Company of Milwaukee, 
Wis., has filed an amendment to its articles, decreasing ita 
capital stock from $500,000 to $50,000. 


The local telephone company of Newark, N. J., has ex- 
tended its line to Milford. The towns of Everittstown and 
Mt. Pleasant, will shortly be connected. 


An amended charter of the Fluvanna Telegraph & Tele- 
phone Company was recorded in the oftice of the Secretary 
of the Commonwealth at Kichmond, Va., last week. 


There is much comment upon the prospect of a new tele- 
phonegystem in Eminence, ky. | 


The Texas Telephone Company of Abilene bas increasd 
its capital stock from 36,000 to $12,000. 


The telephone line from Clarendon to Holley, N. Y., is 
now completed. 


The Martinsville, III., Telephone Company bas dissolved. 


TELEPHONE INCORPORATIONS. 


The Ithaca Telephone Company, Ithaca, N. Y.—to operate 
in Ithaca and other places in Tompkins County. Capital 
Btock, $15,000. 


The Ontonagon County Telephone Company, Ontonagon, 
Mich. Capital stock, $25,000. 
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ELECTRICITY. 


[VoL XXI., No. 25. 


GENERAL ELECTRICAL NEWS. 


Lighting. 


Alton, III.— This city is to have another electric 
lighting plant, and the Kinloch Company of Missouri, 
it is said, will establish it. 

Assumption, Ill.—The village board at its last meet- 
ing granted a franchise toa new company for the pur- 
pose of conducting a general electric lighting and 
power plant. 

Benton Harbor, Mich.—Frank English of this city 
appeared before the village council of Coloma and 
declared his desire to install an electric lighting plant 
there. The franchise was granted. 

Bluffton, Ind.—H. D. Cook, a wealthy grocer, will 
ask the city council to grant him a franchise for an in- 
candescent lighting system. 

Cranbury, N. J.—This place is to have electric 
lights. The Improvement Society and the township 
committee have gotten together and it is likely a con- 
tract will be placed with the Princeton Electric Light 
& Power Company. 

Cripple Creek, Col.—At & recent meeting of the 
city council the finance committee was instructed to 
investigate the proposition of the construction of a 
city electric light plant, which would be owned by the 
municipality. 

Elreno, Okla.—A franchise has been granted to 
John A. Newton of this place, Geo. B. Loving and 
John M. Scott of Fort Worth, Tex., for the erection of 
an electric light plant. 

Essexville, Mich.—' The citizens of this place are ex- 
pecting to light the village with electricity in the 
near future. 

Fayette, Miss.—The citizens have voted to issue 
bonds for waterworks and an electric light plant. 

Grand Rapids, Mich.—A $200,000 stock company has 
been organized here, and will soon be incorporated to 
furnish electric power and light and hot water heat- 
ing. 

Herington, Kan.—The people of this place are talk- 
ing of putting in an electric light plant. 

Hiawatha, Kan.—The electric light plant at this 
place was partly burned a short time ago. 

Iron Mountain, Mich.—At & public meeting held 
here it was declared by a unanimous vote that the city 
should erect and operate a lighting plant. The matter 
will be submitted to the people at the spring election. 

Marshall, Mo.—At the special election held at this 
place the question to bond Saline County for $70,000 
for the purpose of establishing waterworks and a light 
plant was carried. 

Mexico, Mo.—The city council has submitted to the 
voters a proposition looking to the municipal owner- 
ship of the electric light plant. Thesum is not to ex- 
ceed $25,000. 

New Martinsville, W. Va.—The New Martinsville 
Electric Light, Heat & Power Company has been or- 
ganized with a capital stock of $50,000 for establishing 
an electric light plant. Frank Hall, N. C. Hamilton, 
J. C. Brady, C. M. Ford and T. M. Garvin are inter- 
ested in the concern. 

Pierce, Neb.—The business men have decided to have 
electric lights. A stock company has been formed by 
the citizens who agree to loan the town $5,500 to pay 
for the plant. Benjamin Lindsay is president. 

Santa Paula, Cal.—This town isto have a modern 
electric light plant. Contractor Lockwood and Col. 
Driffill have selected a site near the warehouse for the 
building, which will contain all of the latest electrical 
machinery. 

St. Joseph, Mo.—The Liberty Electric Light Com- 
pany has submitted to the city a proposition to furnish 
40 hydrants and 20 electric lights for 20 vears for 
$4,500 per annum. 

Tabor, Ia.—A special election will be held to decide 
the question of issuing $5,000 municipal lighting bonds. 

Temple, Tex.—The council has grinted to Mr. 
Strickland of Waxahachie a franchise for the building 
and operating of an electric lighting and power plant. 

Wenatchee, Wash.—The Wenatchee Electric Light & 
Power Company,which was granted a franchise by the 
city June 7, 1901, expects to be in operation in the near 
future. 


Williamstown, Ky.—Prominent men here are en- 
deavoring to secure a franchise from the city council 
to place an electric light plant within the city limits, 
and their prospect of success is promising. 

Woonsocket, S. D.—At a meeting of the city council 
it was decided to install an electric street lighting 
plant in tbis city at once. 

Wrightsville, Pa.—The village council is discussing 
the electric light question. 


Street Railways. 

Buffalo, N. Y.—Asyndicateof New York, Ohio and 
Michigan capitalists is at work, according to Frank 
S. Oakes, to secure the right-of-way for an electric 
road from Rochester to this city to connect with 
roads further west now in operation or under con- 
struction. 

Carbondale, Ill.—A franchise for the Carbondale 
and Murphysboro Electric Railroad was lately 
granted by the board of supervisors. 

Cleveland, O.—An ordinance has been introduced in 
the city council which, it is said, has been prompted by 
Mayor Johnson. It provides for franchises for at 
least 14 new new street car routes, some of which will 
parallel the present two electric systems, and the re- 
mainder of which will traverse new territory. A 
condition of the grant is that they shall be sold to the 
highest bidder and tkat only three cents fare shall be 
charged. l 

Columbus, O.—-The Central Ohio Traction Com- 
pany’s capital stock has been increased from $100,000 
to $600,000. The company proposes to build a railroad 
from Mt. Vernon to Marion with branches from Mt. 
Gilead to Galion and to Delaware. 

Concord, N. H.—Incorporation papers were recently 
filed for the New Hampshire Traction Company with 
a capital stock of $1,000,000. 

Elkhart, III.— The board of trustees has granted a 
franchise to the Interurban Electric Railway Company 
for a right-of-way through the village. 

Fond du Lac, Wis.—The Fond du Lac & Oshkosh 
Electric Railway Company has filed articles of associa- 
tion with a capital stock of $100,000 for the purpose of 
constructing an electric line to carry passengers, mail 
and merchandise between those cities. Carl G. Geil- 
fuss, George W. A. West and George Lines are the 
interested parties. 

Hancock, Mich.— An electric train on a road a mile 
underground was recently placed in operation at the 
Quincy mine to haul copper rock. 

Jeffersonville, Ind.—This place, New Albany and 
Sellersburg, are to be connected by an electric rail- 
road. Louis Schenck of Seymour, Ind., J. H. Stotsen- 
berg of New Albany and G. H. Voigt of this place 
are interested. 

Knightstown, Ind.—A. D. Ogborn of Newcastle has 
secured from the county commissioners a franchise for 
an electric line along the national road in Henry 
County, a connecting link in the proposed line between 
Indianapolis and Richmond. 

Los Angeles, Cal.—G. J. Griffith has aplied to the 
board of supervisors for a franchise to build an elec- 
tric road to carry passengers, freight and United 
States mails on certain streets of this city. 

Louisville, Ky.—The Louisville City Railway has 
placed orders for 100 new cars of the latest fashion, to 
be heated with electricity and furnished with vesti- 


bules. 
Portland, Mich.— The Hawks-Angus syndicate has 


been granted a franchise by the village council for the 
use of streets for constructing an electric railway be- 
tween Lansiug and Grand Rapids. 

Sheboygan Falls, Wis.—Sheboygan County is to 
have a new railroad concern to be known as the Wis- 
consin & Electric Railway Company. The line will 
run from this city to Plymouth. The capital stock is 
$100,000. G. B. Mattoon, J. Donohue, H. K. Loomis 
and E. L. Debell are the incorporators. 

St. Louis, Mo.—The St. Louis, Kirkwood & Man- 
chester Railroad has obtained & franchise from the 
St. Louis County Court to construct and operate an 
electric railway from this place to Manchester. D. C. 
Taylor of Manchester is president of the company. 


Manufacturing. 


Aiken, S. C.—The Secretary of State has issued & 
commission to a new enterprise to be known as the 
Renault Insulator & Electrical Manufacturing Com- 
pany, the principal place of business of which will 
be some point in Aiken County. The incorporators 
are Edward Renault, of Waldo, Fla, Charles 
Warren Davis, John O. Wicker and George Nees, 
of Augusta, Ga. The capital stock is to be $25,000. 
The company proposes to manufacture electrical in- 
sulators from porcelain, mica clay, etc., and mine, 
wash and crush different kinds of clays. 

Brooklyn, N. Y.—The Heaton Construction Com- 
pany of this city has been formed to manufacture 
electrical appliances on a capital of $5,000. G. K. 
Harroun, Jr., and O. A. Samuels of Brooklyn, and 
Fred Peteler, of West Brighton, S. L, arethe direc- 
tors. 

Chicago, Ill.—The Interurban Manufacturing Com- 
pany of this city, capitalized at $16,000, for the pur- 
pose of manufacturing railroad and electric supplies, 
was recently incorporated by W. B. Davis, A. D. Bacci 
and L. Heislar. 

Portland, Me.—The Ohio Railway & Light Com- 
pany has been organized in this city with a capital of 
$100,000 for the purpose of manufacturing machinery 
and apparatus for electric light plante. C. D. Booth 
president, and H. M. Verrill treasurer, both of Port- 
land. 

Reading, Pa.—A number of local electricians will 
start an electrical supply factory about January 1, 
which will manufacture chandeliers, switches and 
every other sort of supplies. 


Company Matters. 

Lincoln, Neb.—The Lincoln Gas & Electric Light 
Company of this city has been reorganized with a 
capital of $1,500,000. The company will be managed 
and controlled by the McMillin interests of New York, 
which owns many similar plants throughout the 
country. Henry L. Doherty, the present representa- 
tive of the company, will be president. 

Wheeling, W. Va.—The Bellaire Electrical Com- 
pany is the name of a new firm on 35th street iu this 
city. 


Power and Transmission. 


Portland, Ore.— The Oregon General Electric Com- 
pany has filed articles of incorporation. The capital 
stock is $2,000,000. The principal incorporator is F. S. 
Morris of the firm of Morris & Whitehead, bankers, 
Who says: We have acquired certain properties on 
the Clackamas River that include all riparian rights. 
There we shall erect our power plant and transmit the 
power about 25 miles to the city. It will probably re- 
quire two years after the initial work is done before 
the plant can be in full operation. We contemplate 
the expenditure of at least $2,000,000, and it may re- 
quire $5,000,000." 

Roswell, N. M.— Messrs. Haynes & Wells of this 
place have bought 100 acres of land embracing North 
Spring Hiver from Washington avenue westward. 
They are constructing a canal 20 feet wide and will 
divert the water of the river from the old channel 
into thiscanal. This water will be precipitated over a 
14-foot fallintoa turbine water wheel, thereby creat- 
ing a 60 hp. plant. 


Automobiles. 


Chicago.— The W'est Park commissioners are consid- 
ering a proposition to purchase an electric omnibus 
for $7,000. The vehicle is said to carry 48 passengers, 
It is capable of & speed of from 5 to 16 miles an hour, 
and is of 7 hp. 

Saratoga Springs, N. Y.—The Fournier-Searchmont 
Automobile Company of this place was incorporated 
last week with a capital stock of $2,000,000, to manu- 
facture motor cars, wagons, carriages and other vehi- 
cles. Thedirectors are Spencer Trask, John L. Elliott, 
Acosta Nichols and Cecil Barret of New York City, 
Charles J. Peabody of Englewood, N. J., and C. G. 
Smedberg of Flushing, L. I. 
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STREET RAILWAY STOCKS. 


NAME. Par 
NEW YORK. CITY. value. 
Bleeker Street and Fulton Ferry.. — Jn 
Broadway and Seventh A venue................ 100 
Central Cross toonn.nnnnnnn . nnn 100 
Central Park, North and East River........... 100 
Christopher and Tenth Street.. 22e. 100 
Dry Dock, East Broadway and Battery.. NCC 100 
Eighth Avenue 6 100 
Metropolitan Street Railway.................. 100 
Rur . QE TER EET 100 
Second mene RR ees 100 
SIXEH AYODUEÉ. oos cane. co eines Ud EE Cete 100 
r, wien thoes eS 1¢0 
Twenty-Third Street.................... eee 100 
OTHER CITIES. 
Albany United Traction....................... 100 
Brooklyn City Railway uꝶᷣ e . 100 
Brooklyn Rapid Transit....................... 100 
Baltimore United Railways, com.......... e 50 
do. do. - do. Dre. 
Buffalo Rall way oe ⁵³ ðͤ K ĩ SS 100 
Cleveland City Railway dds 100 
Cleveland Electric Railway.................... 100 
Columbus (O.) Street Railway.................. 100 
Jersey City, Hoboken and Paterson............ 100 
New Orleans City Railway, com............... 100 
do. do. do. do. "pref o cere res 100 
North Jersey Street Rallway.................. 100 
Providence United Traction and Electric...... 100 
e (N. Y.) Railway, new............... 100 
do. do. Pre!!! ES 100 
St. em United Hallways, COD. eR PIOS 100 
do. do. do. pref... ooo 100 
United Electric of New Jerse ß 100 
PHILADELPHIA, 
American Rallway/ꝶ een 50 
!! ² ͤ; 0 ĩ cance’ 50 
Columbus Rallwaõů dd ]00 
Columbus Railway, pref.................. coos 100 
Consolidated Traction of New Jersey......... 100 
Continental $29 paid....................... e. 50 
Consolidated Traction of Pittsburg.......... 50 
do do DIEI doors erue 50 
Dayton Traction ...... ............ een 100 
Fairmount Park and Haddington............. 50 
Fairmount Park Transportation............ „5. 50 
Frankford & Southwark...................... 50 
GermaltoWD oe oci ERE RT Re d e Es 50 
Green & Coates, $15 paid...................... 50 
Hestonville Mantua & Fairmount..... PES 50 
do lll 8 50 
Indianapolis Street Rallway.................. 100 
Lehigh Avenue, $30 paid...................... 50 
Newark, N. J.. ou ðäiꝙ ( e VEN ERAN ne 100 
Philadelphia City, $23.75 paid.................. 50 
Philadelphia & Gray’s Ferry, $25 paid......... 50 
Philadelphia Traction ........................ 50 
Railways Company General ................... 5 
Reading Traction. 50 
Ridge Avenue, $28 paid........................ 50 
B ³˙·A]].AÜ.¹ʃ . 8 100 
Scranton and Carbondale...................... 100 
Second & Third onm te o0 
Scranton Railwavvbh hb 50 
Thirteenth & Fifteenth...................... 50 
Trenton Street Railßwaoꝝꝶõuhn nd 50 
Union $30 5-6 paid........sesesness cheesy hin 50 
Union Traction, $17.50 paid.................... 50 
United Power and Transportation, $29 paid . 25 
United Traction of Pittabug V 50 
do dO). fl ĩͤ S. 50 
United Traction of Bids Pa ereina 50 
West Philadelphia ................. cece eee eee 50 
Wilmington and West Chester Traction...... 50 
BOSTON. 
Boston Elevated, full paid..................... 100 
West End Street, co᷑rrilG nm. 50 
do. do. do. preᷣꝶꝶ ff. 50 
CHICAGO. 
Clty Ball WAV ci. ooc AA ben Sis tuo pt 100 
Lake Street Ele vate 100 
North Chicago. vus luere tudes x e ska —.. 100 
Union Traction, co(-uuuuu.· . 100 
do, do. P! o . 400 


ELECTRICITY. 


LATEST QUOTATIONS OF ELECTRICAL SECURITIES. 


Closing Prices—Monday, December 23, 1901. 


Last Sale. 
Bid. Asked. 
33 36 
248 249 
255 260 
208 220 
180 190 
120 130 
400 410 
1621 1624 
196 205 
217 220 
175 215 
123 1231 
408 415 
99 100 
242 243 
644 644 
154 154 
91 92 
99 101 
109 110 
851 871 
43 49 
16 20 
26 27 
102 106 
221 24 
109 110 
38 40 
94 96 
354 36 
894 60t 
2&0 281 
43% 43 
3504 360 
45 454 
100 103 
67 68 
155 1553 
23 2314 
63 634 
156 1561 
71 71¹ 
22 224 
466 4604 
1411 148 
151 1511 
48 481 
124 13 
41 41$ 
42 424 
205 2051 
101 1014 
97i 98 
2k 21 
321 321 
3084 310 
25 254 
26% 27 
3051 306 
24 243 
310 3104 
240 . 245 
327 33 
40 404 
14 144 
50 50¢ 
252 2524 
49 404 
1664 167 
93 934 
111 112 
185 190 
10 10} 
190 200 
103 11} 
48 51 
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STREET RAILWAY STOCKS. 


NAME. Par Last Sale. 

PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company...................- 50 13 74 
Consolidated Traction Company, om da e EU 50 231 231 
do. do. do. pre 50 63 641 
Federal Street and Pleasant Valley Rallroad. 25 T 57 
Pittsburg and Birmingham Traction Co....... 50 477 49 
United Traction Company, pref............... 50 47 48 


ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 


NAME 
NEW YORK CITY. 


Par Last Sale. 
Value. Bid. Asked. 


Electric Boat, com.................... VE RES 100 19 21 
do do JJC 100 40 43 
Electric Lead Reduction. 100 11 2 
Edison Ore Milling CCoo . 10 8 11 
Electric Vehicle, cow ccc. cee eee 100 21 3 
do do DIO! cc 8 100 4 5 
General Carriage eere ene 100 11 11 
General Electriꝶc eck cnc enne 100 283 2831 
BOSTON. 
Boston Electric Light......................... 100 - "m 
Edison Electric Illuminating.................... 100 241 245 
General Electric.. ieee. 100 281 2812 
Massachusetts Electric Companies, com....... 100 30% 31 
Prell, 100 94 941 
Wess Eleotrie & Mfg., com........... 50 13 131 
do do do pref 50 Tl 18 
CHICAGO. 
Chicago so.... 100 155 156 
National Carbon, com................. een 100 191 20 
do do .préf... soos c ices. 100 83 84 
PHILADELPHIA. 
Electric Company of America................. 50 6 6i 
Electric Storage Battery, com................. 100 61 65 
do do do Dreb. c ·· 8 100 61 65 
General Electric Automobile........... ES 50 i 
National Electriccqꝶ c 10 11 113 
Pennsylvania Electric Vehicle, a EPEE TE 50 1 11 
do do do pre disse. COO 1 11 
Philadelphia Electric trust ctfs. 85 pud. uate’ 25 4t 41 
OTHER CITIES. 
Allegheny (Pa.) vnb dies mpany........... 100 165 170 
Buffalo General Electric Company............. 100 98 100 
Hartford (Conn.) Electric Light............... 100 197 200 
Narragansett Electric Company, Providence... 650 92 93 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1414 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value Bid. Asked. 
American Telephone & Telegraph Company.. 100 1612 1611 
Erie Teleg ec & Telephone Company........ 100 li¢ 18 
New England Telephone Company............ 1331 134 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co. 100 107 110 
Commercial Cable Company..................- 100 175 184 
Franklin Telegraph Company................. 100 41 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 120 123 
Mexican Telephone Company................ 100 2 21 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegraph................ 25 78 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company.. 25 100 100 
Commercial Union Telegraph Company...... 25 115 x 
Western Union Telegraph Company i 9] 911 
MISCELLANEOUS. ; 
American District, Telegraph of Philadelphia 25 26 3" 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 106 109 
Cumberland Telephone & Telegraph Co...... 50 1332 133 
Chesapeake & Potomac Telephone Company.. 100 72 154 
Chicago Telephone Company.................. 100 200 2]0 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company 18 81 
Hudson River Telephone Company............ 100 100 105 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I ) Telephone Company........ 50 971 98 
Southern New England Telephone Company. 100 à : 
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ELECTRICAL SECURITIES. 


Olosing Prices, Monday, Dec. 23 


INDUSTRIAL AND MISCELLANEOUS. STOCKS. 


Last Sale. 
Value. Bid Asked. 
Electro- Pneumatic Transit. 10 It lé 
Eddy Electric Manufacturing Company....... 25 8 ei 
Storey General Electric....... DI E DA e. 10 9 12 
Consolidated Car Heating... ................ . 100 50 55 
Standard Underground Cable......... (riae 100 180 190 
Pratt and Whitney, preꝶꝶ˖ fkk 100 84 92 


STREET RAILWAY BONDS. 


ALBANY. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 523... 1174 J&J 
do. do. do. gen. mtg. ds....... ]ll64 M&N 
Watervliet Turnpike & RR., 1st mtg. 68.. 126 M&N 
do. do. do. 2d. mtg. eu es. 124 M&N 
Troy City Railway Company, Ist 5s.............. 115i 1 
BROOKLYN 
Bkn. Heights, lst mtg................ cee eee 1084 A&O 
B., Q. C. & Sub., Ist mtg. . 117 J&J 
do. Ist con mtg........ ias deba Es 101 M&N 
Jamaica & Bkn 1st mtg....... e ab 105 J&J 
Sea Beach Ist mtg.......... PNE AE 86 M&S 
Bkn. Un. El. lst mtg........ F 101 F & A 
Nassau Electrio, en tg.. spass 98 J&J 
do. Ist mtg...... AREAS enon corer 8 114 A&O 
Atlantic Avenue Ist mtg................... eee 108 A&O 
do. do. gen mig... 1135 A&O 
NEW YORK 
Bleecker St & Fult’n Fer’y RR, 1st mtg 78..... 098% EE 
Cent P’k, N. & E R. RR, 1st cons mtg 48...... 107 J & D 
Central Crosstown RR, 1st mtg 68.......... 1 deo M&N 
Coney Island & Brooklyn RR, 1st mtg 58...... 101 J&J 
D Dock, E Bd'y & Bat’y R gen mtg 58......... 117 J&D 
do. do. do. RR scrip 5 per cent. 102 F&A 
Eighth Av RR Co, cert indebt 6 per cent...... 208 F&A 
42d St, Man & St Nicholas Av lst mtg 68...... 1164 M&S 
do. do. 2d mtg inc 68... 89 J&J 
Lex Ave & Pav Ferr RR, ist mtg g 5s.......... 124 M&S 
Metropolitan St Ry Cog mtg cl tr g 58........ 1203 F&A 
Second Ave Ry gen cons mtg 58....... VENDS .. 120 M&N 
do. deb ss. e eee LUC J& J 
Steinway Ry (L. I.) lst mtg "AC ep sone L1G J&J 
South Ferry RR Co lst mtg 5s...... 8 . 1109 — 
Third Ave RR 1st mtg g 58............ diae. ee J&J 
Twenty-third Street Ry 1st mtg 8 EET „ anun J&J 
do. deb 58........... ..... 106] J&J 
Union (Huckleberry) Ry 1st mtg 58.......... „% 1183 F & A 
BROOKLYN. 
Kings Co Elec L & P.. UNUM IE .... 200 Q&M 
do. do. JIBU oos. creas ei 110 A&O 
do. do. pur mtg............ eee 120 A&O 
Edison consol mtg............... F 9t J&J 
PHILADELPHIA. t 
Baltimore Traction Ist 58 coup 1929 . M&N 
do do col gold 58 1900............. 100 J & J 
Buffalo Railway con ds reg coup 1931.... ...... 118 F&A 
Citizens of Ind 1st con gold 5s reg coup 1933.. 110 M&N 
Columbus St Railway 1st con gold 5scoup 1932. 100 JX J 
Continental Passenger lst 6s coup 1909 — J&J 
Consolidated Traction of N. J. 1st gold 5s 1933. 1094 J&D 
Crosstown (Col. O.) Ist gold 5s coup 1933...... 1004 JX 
Dayton (O.) Traction lst gold 58 reg 1916 95 JI & J 
Duquesne Traction Ist 5s reg coup 1930........ 1171 J& J 
Electric-People’s 4s trust ctfs reg 1945.......... 968 A&O 
Fairmount Park Transp 1st gold 5s reg c 1912 M&S 
do do 2d gold 5s reg coup 1912. .... M&S 
Germantown Passenger Ist 58 reg 1904... . J &D 
Hestonville 2d 68 coup 190ꝶ̃ u cece 102 M&S 
do do con gold 5s reg coup 1924.. 120 MXN 
IIolmesburg, Tacony & Frank, Ist g 58 rc 1925, 100 MXN 
Indianapolis St Railway gold 4s reg coup 1933.. 83 J&J 
New York & Queens County 58 1946.......... oe A&O 
People’s Pass stock trust certificates reg 1943.. 105ł F&A 
Philadelphia Traction col tr 48 coup 1917...... 106 F & A 
Rapid Railway Ist g 58 reg coup 1915555. 105 M&S 
Reading Traction Ist 6s reg coup 1933.......... 128 1X J 
Reading & Womelsdorf 18t 5s coup 1925. "p J&J 
Rochester Railway con 5s reg coup 1930........ 110 A&O 
Scranton & Carbondale 1st 68 reg coup 1923.... 100 & J 
Scranton Railway lst con 5s reg coup 1932.... 105 & J 


Scranton Traction 1st 6s reg coup 1930.......... 117 


A ru n. t 
— 
^ 
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United Railways (Balto.) tr ctfs. 4s reg 19400. 96 & J 
United Trac (Pitts.) gen mort 5s reg coup 1907. 1154 J&J 
United Traction (Reading) 58 coup 1926........ 103 J &J 
West Philadelphia mort 6s reg 1906............ 111 A&O 
West Philadelphia 2d mort 58 coup 1926.......... 118 M&N 
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NOTES FOR INVESTORS. 


Latest m for copper are: Electrolytic, 123((21276c. ; Lake, 13313) 5c. ; 
casting, 125 (01259 

A deal is said to be pending among the electric railroads converging about the 
city of Oskosh, Wis. 

The General Electric Company, it is reported, has secured a $750,000 contract 
to equip the trolley system of Tokio, Japan. 


The Oregon General Electric . has filed articles of incorporation at 
Portland, Ore., with a capital stock of $2,000,000. 


The stockholders of the Havana Electric Railway Company will hold their 
annual meeting at Asbury Park, N. J., on January 14. Books close December 24 
to January 15, inclusive. 


The Amalgamated Copper Company bas declared a dividend of 1 per cent. for 
the quarter, a reduction of 14 per cent., payable January 27. Books close Decem- 
ber 27 and reopen January 13. 


The Twin City Rapid Transit Company reports for the month of November 
gross earnings of $265,517, an increase of $25,504, and net $154,073, an increase of 
$23,837; surplus, $78,224, an increase of $17,453. 


The American Telephone & Telegraph Company has declared the regular 
quarterly dividend of 11% per cent. and an extra dividend of 8x per cent., payable 
January 15. Books close December 31 and reopen January 16. 


The directors of the Central & South American Telegraph Company have de- 
clared a regular quarterly dividend of 1½ per cent. payable January 8, to stock 
of record December 26. Books will close December 26 and reopen January 9. 


The Central Lighting Company was incorporated in Trenton, N. J., recently 
with a capital of $1,000,000, to manufacture lamps, etc. The incorporators are 
Charles N. King, of Jersey City, and Emerson McMillin, Jr., and Cantine T. Sco- 
ville, of New York City. 

The Metropolitan Street Railway Company has declared the regular quar- 
terly dividend of 14 pər cent., payable January 15. Books closed December 24 
and reopen January 16. The retiring otlicers were re-elected for the ensuing 
year. 


The Inter-Urban Telephone Company of Utica, N. Y., was incorporated at 
Albany on Monday to operate & telephone system connecting New York City, 
Albany. Rochester, Syracuse, Buffalo, Utica, Binghamton, Ogdensburg and other 
large cities of the State. The capital is $250,000, and the directors all live in Utica. 


Boston people are interested in the Consolidation of the electric light, power 
and street railway companies of Savannah, Ga. There will be $0,000,000 of securi- 
ties divided in $2,590,000 5 per cent. bonds, $1,000,000 6 per cent. non-cumulative 
preferred stock, and $2,500,000 common stock. The American Loan & Trust Com- 
pany is trusteo. 


The producers of wire, wire rods and other products of wire, it is reported, 
are negotiating for the organization of a pool to sustain prices. Several of the 
concerns are known to favor such an arrangement, and believe that the manu- 
facturers would be largely benefited by the same. This branch of the trade is 
one of the very few which are not governed by a pool. 

Pending the complete ratification of the new Erie Telephone plan by the stock 
and bondholders there is likely tobe considerable fluctuation in the stock accord- 
ing to well-posted interests. Many of the stockholders will be unable to take the 
preferred stock and may sell their present holdings. The 1928-0 bonds which sold 
at 90 previous to the plan being known, now find buyers at ‘4 while the other issues 
that sold around par are in demand at 100117, American Telegraph & Telephone 
stock is being bought on the idea that it will gather a large and valuable property. 


There were no official announcements made Monday of cuts in the price of 
copper metal. There Nas a report circulated that the United Metals Selling Com- 
pany was making private sales of the metal at less than its official schedule of 
prices. This was promptly denied at the otlice of the company, but among the 
manufacturers it was understood to be an actual fact. The independent producers 
are, of course, shading their prices, and the Amalgamated Copper Company will 
be compelled in time to meet these concessions. As far as the stock market is con- 
cerned, the lower the rate for copper, the more beneficial the effect on the market, 
because it will be realized that the plans of the controllers of the trust will be 
nearing completion Amalgan ated Copper fluctuated narrowly, losing only % 
net to 661,5 In Boston all of Copper stocks continued to decline, the feature be- 
ing Calumet & Hecla, which dropped 25 points from Saturday to 550, closing at 
555. 


At the recent annual meeting of the Massachusetts Electric Companies, about 
35 stockholders being in attendance, the annual report of the trustees, wasaccept- 
ed without reading. Five trustees to serve for a term of three years were elected 
by a vote of 105,901 shares of preferred stock and 110,044 of common, as follows: 
Gordon Abbott, Alexan ler Cochrane, Walter Hunnewell, Stillman F. Kelly and 
Reginald Foster. Theonly change is the election of Mr. Cochrane to. succeed 
John N. Beckley. A vote was passed authorizing a change in the form of the cer- 
tiflcates to hereafter be issued to shareholders so that the same will be signed by 
the treasurer instead of the president and secretary. A vote was also passed au- 
thorizing the trustees to sell or otherwise dispose of any part or the whole of 
5,966 shares of the capital stock of the Newport and Fall Hiver Street Railway 
Company, and any part or the whole of 2,575 shares of the capital stock of the 
Hyde Park Electric Light Company now held by them, and such other shares in 
these companies as may hereafter beacquired. 
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EDITORIAL NOTES. 


AS we glide over the 
yearly border it is meet 
that we glance back over 
the year that is gone and gaze hopingly ahead 
at the year just dawning. 

During 1901 the electrical industry has had 
little to complain of, as reports from all sides 
indicate that business has been good. 

Aside from our domestic trade our export 
trade.in electrical apparatus and machinery 
has been everything that could be desired. 
This is especially emphasized by a table of ex- 
ports prepared by the Treasury Department, 
which shows that during 1899 the value of our 
exports in electrical machinery amounted to 
$2,736,110, increasing to 84,340,992 in 1900, and 
to the enormous value of $5,812,715 during the 
fiscal year of 1901. 

Almost equally as great has been the in- 
crease in the value of the exports of instru- 
ments and apparatus for scientific purposes, 
under which classification are included tele- 
graph, telephone and other electric apparatus. 
In 1899 the value was $4,399,180; in 1900 it was 
$6,435,766, and in the fiscal year just closed it 
reached the high-water mark of $7,361,231. 

These figures would indicate a steady and 
healthy progress, and with the hope that the 
year 1902 will be no exception, we wisb our 
friends and readers the compliments of the 
Season. 


The New Year! 


x 3 * 


Whenever the question of 
parcels post is raised in this 
country, either in Congress, 
through the columns of the public press or on 
the public platform, it constantly meets with 
certain opposition by those who should know 
better, on the alleged ground that it will prove 
to be an additional expense to an already over- 
burdened postal system. Asa matter of fact, 
it is hard to conjecture why the postal system 
of the United States, in these days of rapid 
transit and improved methods, cannot be run 
on a paying basis as easily as can those of Eu- 
ropean countries, where the labor is not so 
skilled, and where American ingenuity in 
labor-saving devices has not been brought into 
play as it bas in the United States. 

Take, for instance, the German postal sys- 
tem. It is far in advance of ours in many 
ways, and contains some innovations which are 


Parcels Post. 


not well adapted for adoption by this country. 
Notwithstanding all this it is run on a paying 
basis. Notonly does it meet its own expenses, 
but including its generous parcels post system 
in its work of last year, it paid intothe German 
treasury a surplus of 51,844,870 marks, or an 
equivalent of $12,442,768, 

If Germany can make such a liberal parcels 
post system pay, with her slow-plodding meth- 
ods, is it reasonable to suppose that the United 
States Government, with the bright intelli- 
gence of American inventors at its beck and 
call, cannot give the same beneficial results to 
this country ? 

It is not a question of whether, if properly 
conducted, the system will pay in the United 
States. It is, rather, of whether the postal 
authorities having the matter in charge can 
be induced to allow free-born Americans to en- 
joy as fair, reasonable, cheap and reliable par- 
cels post service as is enjoyed by the subjects 
of the various European countries. 

+ t+ * . 
Regarding the Brook- 

The Bridge Problem lyn Bridge improve- 


aud the ment problem, to 
New [Municipal which we have several 
Administration. times referred in 


these columns, Chief 
Engineer Martin in a recent report on the 
subject of the proposed improvements to the 
Maubattan terminal, recommended certain 
changes and extensions on the structure which 
he approximates will cost nearly $3,000,000, Part 
of the plan is for the construction of an ele- 
vated road along Centre and Spring streets to 
the terminus of Bridge No. 2 and that a branch 
of this line connect with Bridge No. 3. 

The recommendation of the Board of Engi- 
neers for a double-track elevated line along 
Vesey street from the Manhattap terminus of 
the Bridge, which plan the board regarded as 
very important, Mr. Martin wants omitted. 
He says that there would be aseries of grade 
crossings where the loaded trains of the Centre 
and Vesey street lines would come together 
and the safety of the passengers would be en- 
dangered. 

Mr. Martin recommends the plan providing 
for a conversion of the second floor of the 
Bridge at this end into a trolley terminal. 

His report in part follows: 

“The Board of Expert Engineers recom- 
mended— 

"In accordance with Chapter 712, Laws of 
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1901, a Board of Expert Engineers was appoint- 
ed by you to consider and report upon the 
Manhattan terminal of the New York and 
Brooklyn Bridge. The report prepared by 
this board, and dated October 8, was submit- 
ted to you, and has been referred to me for 
consideration and report. 

“The board made certain recommendations 
which I will consider and report upon in regu- 
lar order: 

(1) That an elevated road be built from the 
Manhattan terminus of the New York and 
Brooklyn Bridge along Centre street and 
Marion street to Spring street, and thence 
along Spring and Delancey streets to the term- 
inus of Bridge No. 2; and that a branch of this 
Centre 8treet line be built on Canal street to 
the terminus of Bridge No. 3. That the first 
named portion be completed by the time Bridge 
No. 2 shall be completed, and the Canal street 
branch be completed by the time Bridge No. 
3 shall be opened for travel. That that por- 
tion of this elevated road from the Bridge 
terminal along Centre street to Canal street 
be constructed with four tracks, the remain- 
der to be double track road. Thatthe portion 
of the proposed elevated road from the exist- 
ing Bridge terminal to a point on Centre 
street north of Worth street be built at once, 
and a commodious station be built at Worth 
street, with sidings and switches north of this 
section for tall switching and returning trains. 

‘‘Trecommend that the Centre street line 
turn into Grand street so as to pass over and 
connect with both the Second and Third 
Avenue Elevated Railroads, where stations 
now exist, instead of turning into Spring and 
Delancey street as recommended by the board, 
where there are no stations. 

«As soon as that portion of the proposed 
elevated road is built from the existing Bridge 
terminal, through Centre street and through 
Grand street, up to and beyond the Second 
Avenue Elevated Railroad (on Allen street) 
an immediate relief to the congestion at the 
Manhattan terminal of the Bridge railway will 
be obtained because passengers on their way 
to the present Bridge by way of the Second 
and Third Avenue Elevated Railways, will 
transfer at the Grand street stations to trains 
that wili approach the Bridge on the Centre 
Street extension of the Bridge railway. 

"Again, the proposed stations at Worth, 
Canal and Grand streets will be used by the 
people who come from points west of Centre 
street and north of Duane street, who, now 
go to the present Bridge terminal. Thosesta- 
tions will be nearer to them than the Bridge 
station, and by taking at that point the cars 
that will pass over the bridge, they would 
avoid the rush at the Bridge entrance. The 
branch of the Centre street line that is to pass 
eastward through Canal street to connect 
with Bridge No. 3 should be builtin time to 
be ready for use by the time that bridge is 
completed. 

"I would recommend that work be com- 
menced at once on the entire line that is to 
connect tbe present Bridge terminal with 
bridge No. 2, for probably that Bridge will be 
ready for use by the time this connecting line 
can be built. In order to accommodate the pas- 
senger travel to or from the other bridges, it 
will be necessary to construct two additional 
platforms in tbe present Pridge railway sta- 
tion in addition to those shown in tbe report 
of the board. These platforms will be located 
mainly outside of the present building, and 


will bave connections to the second story of 
the station. 

(2). That a double track elevated road be 
built as soon as practicable from the Manhat- 
tan terminus of the New York and Brooklyn 
Bridge southward along Park Row and across 
Broadway to Vesey street; thence westward 
along Vesey street, crossing the Sixth and 
Ninth Avenue Elevated roads, above grade to 
West street, and southerly along West street 
to the vicinity of the Cortlandt street ferry on 
North River. That the terminus on West 
street be provided with a suitable station and 
such extra sidings and switches as will enable 
trains to be returned tothe Bridge. That a 
commodious station be built on Vesey street, 
between Church street and West Broadway, 
with connections by stairs and platforms to 
both Sixth and Ninth Avenue elevated roads. 
We regard this Vesey street line as very im- 
portant, and it is strongly recommended; but 
it is independent of the Centre street line, and 
its omission would not effect the other im- 
provements recommended. 

As was to have b2en expected the outgoing 
Board of Estimate and Apportionment de- 
clined to act favorably upon the proposed plan 
with the result that the incoming administra- 
tion will bave to grapple with the problem. 
Mr. Gustav Lindenthal, the newly appointed 
Commissioner of Bridges, is, as is well known, 
an able engineer and it will devolve on him to 
remedy the existing unsatisfactory condition 
of affairs. It is sincerely to be hoped this will 
be done as soon as possible after the congratu- 
latory speeches and handshakings are over. 


UNDER THE SEARCHLIGHT. 


Notes and Comments on Various Topics. 

A LARGE gathering of electro-chemists is 
expected at the Philadelphia meeting of the 
American Electro-Chemical Society to be held 
some time in April. The Society will start off 
with a membership roll of 300. 

— e 9 dii — —— 

Mayor HARRISON of Chicago will attempt 
to have the question of municipal ownership 
of street railways submitted to the voters at 
the approaching city election. 

— —— 

THE Electrical Contractors’ Association of 
Buffalo, N. Y., was incorporated December 26 
tofoster the interests of persons connected 
with the electrical profession in that city. 
The directors are Herbert I. Sackett, Albert 
Mann, Ferdinand D. Jones, William P. Mash- 
intes and Julius C. Sterns of Buffalo. 

— — ——— — 


THERE have been more than seven hundred 
8tock companies incorporated in this State 
during the year. ‘This is considerably more 
than during the previous year. The average 
capital of the companies is also larger. 

— 6 dd —— 

THE London County Councils are contem- 
plating the erection of electrically-controlled 
and illuminated clocks in the streets of the 
metropolis. 

— — — 

PROF. II. V. EGBERT, of the Chair of Science 
of Buchtel College, Akron, O., thinks com- 
munication with Mars is likely as a result of 
Marconi's success in wireless telegraphy. He 
thinks the chances about even that during the 
present century the earth and Mars will estab- 


lish communication with one another. 
While,“ he says, the chances are that the 
people of Marshave a language different from 
our own, it is equally true that the deaf and 
dumb are able after a time to decipher the 
meaning of certain dots and dashes, and if this 
be true why should not the people of Mars be 
able to do the game?“ 
— 22 — 

THE fact that electricity is now advocated 
for glass making arouses the hope that Niagara 
Falls is destined to become the center of the 
glass making industry of the United States. 


it is at the Falls that electrical furnaces may 


be operated more economically than in any 
other place in the world, the vast supply of 
electricity and the constant current service 


making this possible. 
— 22 — 


As the latest instance of the vagaries of tri- 
umphant democracy with ratepayer’s money, 
the Municipal Council of Paris is going to 
spend $31,200 to light the Morgue with elec- 
tricity. 


— 2 — — 

A DISPATCH from Valparaiso, S. A., says that 
& Sandy Point commercial house bas offered to 
lay a Submarine cable from Puerto Montt to 
Sandy Point for $1,000,000. 

— — 

CHARLES P. TONORAY and George E. Boren 
have returned from New York to Elizabeth- 
ton, Tenn., after closing negotiations with 
the Electric Furnace Company for the erection 
of an electric steel plant at Elizabethton. It 
is said that by this method steel ingots can be 
produced directly from iron ore in thirty 
minutes. An 8,000 hp. electric plant will be 
commenced as soon as the site can be decided 
upon on the Watanga River, near Elizabeth. 
ton, and this will supply tbe power for the 
plant. 


— ge RENE 
Tnk fourth annual international automobile 
exhibition, which was held in Paris last month 
in the Grand Palace of the Champs-Elysées, 
surpassed anything of the sort hitherto 
attempted there. There were over 700 exhibi- 
tors on the list, and these were all French 
firms, with the exception of a score of Ger- 
mans, Americans, English and Belgians. 
— 2 — 

PRESIDENT JOHN M. HALL, of the New 
York, New Haven and Hartford Railroad 
Company bas awarded the contract for the im- 
portant new roller lift bridge which is to be 
part of the $3,000,000 improvements of the 
New Haven Railroad property in Bridgeport, 
Conn. The new bridge will be four-tracked, 
with a span or 70 feet clear. It will be a deck- 
structure and composed of parallel double- 
tracked spans operated jointly or singly, the 
motive power being electricity. The time of 
operation will be less than 30 seconds. An 
advantage in the design adopted is that future 
expansion of the railroad can be met by adding 
double-track spans to the present structure, 
instead of building a new bridge. With the 
new bridge in operation Bridgeport will be 
supplied with one of the most effective rail- 
road bridges in the country. 

— 22 — 

THE Navy Department has taken the initial 
steps toward the adoption of wireless teleg- 
raphy asa means of signaling between war- 
ships at sea. To this end Admiral Bradford 
of the Bureau of Equipment has asked that 
the armored cruisers of the Pennsylvania class 
have their masts and rigging so arranged that 
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the wireless system can be introduced. This 
will necessitate lengthening of the masts of 
the ships and the insulation of the metal 
rigging by the use of hemp covering for hal- 
yards. It is intended to get test sets of 
instruments of the various wireless systems 
now being operated. These include the Mar- 
coni system. Thus far, however, the Navy 
‘Department has not adopted definitely any 
system, but the construction of the new ships 
is regarded as a preliminary to the adoption of 
a system whenever its practicability is estab- 
lished fully. The British navy already bas a 
number of its ships equipped with the wireless 
system, but this is the first move on the part 
of the American navy to make use of a wire- 
‘less plan. | 
— —— — 

THE owners of automobiles are having many 
of the annoyances and legislative controversies 
which beset the riders of the bicycle a few 
years ago. The officials in more than one 
State are discussing plans to tax automobiles 
of all descriptions. Membersof the Automo- 
bile Club of America have discussed the 
proposed taxation with considerable feeling 
lately, and say that such a tax, if aimed at 
automobiles solely, savors too much of class 
legislation. George F. Chamberlin, chairman 
of the law committee of the club, says that 
owners of automobiles will not make any par- 
ticular fight against the tax providing that all 
pleasure vehicles are taxed at the same time. 
"Everybody knows," Mr. Chamberlin add- 
ed, ‘‘that the motor machines have rubber 
tires, and that tires of this description are 
good road makers and do not injure the bigh- 
ways like narrow wheels and metal tires. In 
case sucha tax becomes a law, then the money 
should be used for the improvement of the 
highways." 


— 2 


THE question of electrifying its entire sys- 
tem is now engaging the attention of the 
London & Nortbwestern Railway, Great Brit- 
aln's greatest railroad, and the matter seems 
to have reached such an advanced stage as to 
justify its mention in the financial columns. 
The London Globe says that the directors 
and experts who were summoned for consulta- 
tion are said to have formed the opinion that 
the road could thereby considerably accelerate 
and cheapen its service. 


— — — 


Ir is predicted by people of Batavia, III., 
that Boreas, driving a wind mill, will, at no 
far distant day, illuminate the farm. The 
reason that the windmill has not been used to 
generate electricity to light the farm is that 
up to this time a storage battery cheap 
enough to serve for the purpose generally has 
not been invented. Nothing short of such a 
battery will answer, for the wind does not al- 
ways biow when the lightis wanted and it is 
therefore necessary to store the current to 
make it practicable. Eastern inventors have 
been busy with this problem for some years 
and it is asserted that considerable progress 
has been made. The difficulty seems to be 
thata battery capable of performing the de- 
sired function costs too much to come into 
general useon the farm. When this obstacle 
is overcome, and the windmill people say it 
will be, the farmer may harness the wind and 
illuminate bis house and farm buildings of all 
kinds as well as the lanes and driveways lead- 
ing to them. 


A GERMAN TROLLEY OMNIBUS LINE. 


BY FRANK C. PERKINS. 


In the year 1881, the firm of Siemens & 
Halske experimented with a trolley wagon, 


using an electric circuit overhead consisting ` 


of two trolley wires, upon which a small truck 
was mounted and drawn along by a cable at- 
tached to the electric wagon. 'This was used 
on the outskirts of the city of Berlin, and 
worked successfully, the roads belng compara- 
tively smooth and with little or no grade. The 
motors were placed under the seat and operat- 
ed the rear wheels by sprockets and chains. 
Recently an electric trolley omnibus line 
was placed in operation by this company which 
has glven exceedingly good satisfaction for 
the purpose it was intended.. The line is near- 
ly 12 kilometers long and extends tbrough the 
beautiful valley of Bielabach, from?the village 
known as Konigstein to Hutten and Konigs- 
brunn. The accompanying illustrations show 
the omnibuses as they pass each otber, and 
other vehicles on the road. In passing another 


RE 


ive turn may equip their wagons and other 
vehicles with motors, trolley poles, etc., and 
bring the garden truck to the city market, 
paying for the necessary power at fair rates. 


— til — ——ü— 
THE VELOCITY OF STEAM. 


BY W. H. WAKEMAN. 


The statement has been made, and evidently 
believed by some engineers, that if a round 
hole one inch in diameter should be bored in 
the shell of a tubular boiler, above the water 
line, it would be impossible to make steam 
fast enough in that boiler to maintain a work- 
ing pressure. The size of the boiler was not 
given when I heard the above statement, 
except that it meant any boiler in ordinary 
stationary practice. 

AS many engineers have never given their 
attention to such matters, except in a very 
general way, I have concluded to make a sort 
of test case of this in order that the truth or 
falsity of it may be demonstrated so far as it 
can be by the application of well-known prin- 


Fig. 1.—S1pmMEens XK HALSKE ELECTRIC TROLLEY OMNIBUS PASSING A ROAD WAGON. 


electric bus it is of course necessary to remove 
the trolley poles, while in passing other ve- 
hicles it is only necessary to steer to one side, 
as the poles are of sufficient length to allowa 
side movement of three meters from the trol- 
ley line. The controller is similar to that 
used for street cars of small size. The storage 
battery was suggested, but given up as being 
too heavy and costly, both in first cost and 
maintenance, all things considered. A speed 
of 12 kilometers per hour is usually maintained 
and the vehicles will hold 21 persons. The 
uoder-running trolley was decided upon as the 
most advantageous from past experience, and 
for country use this is claimed to be an ideal 
construction where a cheap means of trans- 
portation of passengers and freight is desired. 

Trailers for freight have been used with 
good results, and thissuggests the idea that 
possibly in this country, when the country 
roads have been sufficiently improved, lines 
from farms to cities may be equipped with 


overhead conductors, and farmers of progress- 


ciples, or in other words, it will be proved from 
a theoretical standpoint. 

It is evident that our first business is to find 
how fast steam travels under these conditions, 
and here isa question on which the doctors 
seem to disagree, to use a Common expression, 
for its velocity is stated at 900 feet per second 
by some writers, at 1,450 by others, while the 
highest statement I have read places it at 
3,900 feet. | 

Ican understand the cause of difference 
between the two former, but the latter sur- 
passes my comprehension, therefore Ileave it 
as a mystery for somebody else to solve. 

It is an axiom that tbe velocity of steam as 
it emerges from a hole is due to the pressure 
behind which forces it out against atmos- 
pheric, or other pressure, but just how this 
pressure affects it is a point for consideration. 

The velocity of steam is influenced in the 
same way that water is, when coming out of 
an orifice, at least to a certain extent. If we 
take a U shaped pipe, both sides of which are 
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100 feet high, place it in a vertical position 
and fill it with water, the pressure at the base 
will be directly in the height of the columns 


of water, and it may be determined by multi-: 


plying the height by .434 and 100 x .434 — 43.4 
pounds, If we now proceed to cut off one 
side of this pipe at a distance of 58 feet from 
the top, the pressure under which the water 
will flow from it, provided the longer part is 
kept full, is 58 per cent. of the full pressure 
and 43.4 X 58 = 25.2 pounds, because it is due 
to the difference in height between the two 
sides of pipe. 

We may prove this by calculating the pres- 
sure due to the height of each and subtracting 
the lower from the higher. Cutting off 58 
leaves 42 feet and 42 x .434 = 182. Then 
43.4 — 18.2 = 25.2 pounds. 

This illustration is introduced to show that 
in order to use the rule to be explained later 
on the lower pressure must not be more than 
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of steam blown into the air, is determined by 
the same law which gives velocity to a common 
ball when dropped from the top of a church 
steeple. Friction modifies the results in all 


cases, but does not repudiate the law. 


If a weight be dropped from an elevated 
place, under conditions which prevent fric- 
tion, it will fall 16.1 feet in one second, but it 
Started from rest, therefore its final velocity 
must be double its whole travel, or 32.2 feet, 
as its motion is uniformly accelerated, and 
this will give ita velocity of 64.4 feet at the end 
of the next second. At the end of the third it 
will be 96.6 feet and for the fourth it will be 
128.8 feet. 

Ifit falls 16.1 feet during the first second, 
and its motion is uniformly accelerated, it will 
fall 32 2 feet during the next with the acceler- 
ation due to the first, to which must be added 
the 16.1 feet due to gravity, making 48.3 feet 
in all during that second, or 64.4 feet for two 
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58 per cent. of the bigher, but it may be any 
lower pressure without detriment. 

Applying this to ordinary conditions where 
steam is blown into the air at sea level, we 
find that the lowest boiler pressure to be used 
is 11 pounds by the gauge,which is determined 
as follows: 

Atmospheric pressure is taken at 15 pounds 
and as this is 58 per cent. of some number, we 
may determine what that is by dividing 15 by 
-58 when the quotient is 26 pounds absolute, or 
11 pounds by the gauge. Inasmuch as this is 
the least differenee to be allowed it naturally 
follows that we may raise the boiler pressure 
as much as we desire without impairing the 
value of the rule for the velocity. It also 
follows that the lower pressure may be reduced 
to any point desirable, therefore if the steam 
is discharged into a vacuum the rule still holds 
good. l 

I may remark here that this does not seem 
logical, but it is the results of direct experi- 
ments and these cannot be disputed. 

It is necessary to give the laws which govern 
the action of falling bodies some attention, as 
the velocity of water coming out of a pipe, or 


seconds, so that by squaring the time in 
seconds and multiplying by 16.1 the height 
may be determined. 

It follows that if we know the height we 
can determine the velocity which is the point 
of more especial interest in this connection. 
Tbe rule for this is to find the square root of 
the height in feet, and multiply it by 8. This 
rule is based on the principles above referred 
to. 

Suppose that we have a vertical pipe of 
unknown height, full of water, and we wish to 
know how fast this water will run out through 
an opening at the bottom. Connecting a 
gauge to the bottom we note that the pointer 
indicates 43.4 pounds. Proceeding to multiply 
this by 2.3 the height is found to be 100 feet. 

The square root of 100 is 10, and 8 x 10 = 80 
feet per second. Study of the foregoing leads 
to a clear understanding of the rule for the 
velocity of steam as it is based on the same 
principles. The steam gauge on a boiler 
indicates the pressure the same as the gauge on 
the column of water does, and from this we 
may determine the height of a column of 
steam that would produce an equal pressure, 
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if held in a vertical pipe, provided the lower 
part of it was filled with steam of density 
equal to that in the upper part of it. 
If it was practical to erect such a column, 
the lower part of it would be mucb more dense, 
as the weight resting upon it would produce 
this result, but it is assumed to be of equal 
density throughout. 

Suppose that the absolute pressure is 100 
pounds, and we wish to determine the corre- 
sponding height of a column of steam 1 inch 
square. A cubic foot of steam at 100 pounds 
pressure weighs .2307 pound. If it were to be 
divided into columns 1 inch square, 1 foot long 
and set one upon the other it would stand 144 
feet high, therefore a column 144 feet high 
weighs .2307 pound. 144 — .2307 = 624.18 feet. 
required to weigh one pound and 62418 x 100 
= 62,418 feet required to weigh 100 pounds. 

Put into the form of a rule this reads as 
follows: Divide 144 by the weight of one cubic 
foot, and multiply the quotient by the glven 
absolute pressure. 

The square root of 62,418 is 249.8. 

It is not proper to multiply this by 8 as in 
the case of water, but by 3.6, as experiments 
have demonstrated this to be correct. Then 
249.8 X 3 6 = 899.28 feet per second, which fully 
accounts for the speed of 900 feet’ mentioned 
in the first part of this article. 

This is the rate before expansion takes 
place, but the instant that pressure is relieved, 
it b2gins to expand to atmospheric pressure at 
a ratio of 1.624, therefore the velocity is 
increased at tbe same rate, and 899.28 x 1 624 
= 1,460 feet, which accounts for the greater 
speed given by some writers. 

When calculating the weight of steam dis- 
charged per hour from a boiler there are at 
least two ways of doing it, one of which is to 
take the velucity at the expanded rate, and 
the weight per cubic foot at the expanded 
pressure, which in this case is 15 pounds. 

The other is to take the velocity due to the 
pressure, or, in otber words, to the height, as 
already explained, without expansion, and the 
weight at boiler pressure, which plan wlll be 
adopted here. 

A round hole one inch in diameter contains 
.1854 square inch, and the length of the stream 
of steam coming out in one second is 900 feet, 
or 10,800 inches. 

Then 10,800 X . 7854 — 1,728 = 4.91 cubic feet 
per second, or 17,076 cubic feet per hour, which 
weighs .2307 pounds per cubic foot. This 
makes 17,676 x .2307 = 4,077 pounds of steam 
per hour. 

This will not be realized from an ordinary 
hole drilled in the shell, because it does not 
give the most efficient form. 

If the hole was reamed out from the 
inside, so as to make a bell-shaped orifice, it 
would give the best result, but where a 
straight hole is drilled and nothing more done 
to it, we cannot expect to get more than .8 of 
the full capacity and 4,077 X .8 = 3,261 pounds, 
or more than 100 bp. if the feed water is 
supplied at 100° F. 

A tubular boiler 66 inches in diameter with 
100 three-inch tubes 15 feet long will supply 
this steam, if well set where there is a strong 
draft, using good coal. A smaller boiler can 
be made to do lt, but it is not advisable. 

——— — — — 

NOTHING sweetens or freshens Stale air 
better than ozone, says the Lancet, and 
now that most of the railway companies have 
successfully adopted a system by which each 
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carriage on its journey develops by means of a 
dynamo attached to the axletrees its own cur* 
rent of electricity for lighting purposes, there 
18 no reason why the same current should not 
be utilized at the same time to ozonize the air 
of the compartment. The quantity of ozone 
required i8 small. The result would certainly 
be good, since the ozone has a remarkably de- 
structive action on aerial impurities and un- 
pleasant smells, and gives the air a degree of 
freshness similar to that of the sea breeze. 
M tili il À— — ——À —— 


ACCUMULATORS AND ELECTRIC TRAC- 
TION SYSTEMS.* 


There are probably few subjects connected 
with electrical engineering upon which more 
divergent views are held than the question of 
the utilization of accumulators in relation to 
electric traction systems. While the various 
merits of high speed and low speed engines, 
alternating and direct current systems of 
electricity supply, and other matters of 
cognate interest to the profession generally, 
have been pretty well threshed out before 
various learned societies, and in the technical 
press, this question of the employment of 
accumulators under the conditions obtaining 
in electric traction systems in this country 
does not seem, up to the present, to have been 
placed on the firm basisof a standard practice. 
And on reflection this apparent want of 
unanimity as to the employment or otherwise 
of the class of apparatus in question is the 
more striking, having regard to the fact that 
the sweet unction that English engineers 
have been laying to their souls for many years 
past, anent their apatby in the field of trac- 
tion apparatus, was the thought that after 
the Germans and Americans had finished 
spending the large sums of money they had so 
lavishly poured out on experiments and had 
definitely arrived at the survival of the fittest, 
then—then would be the time to take advan- 
tage of the wheat which had been laboriously 
separated from the chaff, and to follow along 
lines which bitter experience had dictated to 
be the best. This being so, it is curious that 
the employment of accumulators on traction 
systems isso largely followed in America and 


on the Continent, and is only beginning to 


make headway in this country. 

Storage batteries in connection with electric 
traction systems may be divided broadly into 
two classes:— 

1. Where the battery is situated close to the 
power station, in which case its function 
would be purely and simply that ofa ''load 
leveler," and it would flatten out the curves 
of the output of the station by smoothing off 
the peaks and leveling up the hollows. 

2. Where the battery is situated some 
distance away from the power station, either 
at some distributing center or at the end of a 
feeder. In this case—while the battery would 
level up the load on its own section by dis- 
charging when any sudden demand for current 


was made, and be conveniently charged when : 


the load went off and the volts rose—its chief 
and most important function would be asa 
potential regulator, thus effecting the saving 
of a considerable amount of capital outlay in 
copper, which would have been necessary for 
feeders if the battery sub-station had not been 
adopted, whereas ty its means the heavy 
demands for current can, so to speak, be dealt 
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with locally, being furnished by the battery 
instead of it being necessary to convey the 
current, in some cases it may be several miles, 
through a cable that must be of sufficient size 
to carry it without any undue drop in voltage. 
Where extensions of the system are decided on 
battery substations have in many cases 
proved the most economical way of meeting 
the new conditions. Take, as an example, the 
case of a spur line which it is proposed to 
extend in a direction away from the power 
house, or on which, owing tothe growth of 
traffic, it is necessary to increase the number 
of cars; this may mean the sinking of more 
capital in copper, or, if the extension is for 
any considerable distance, a new power house. 
A battery sub station would in most cases be 
less in first cost than fresh feeders, and 
certainly cheaper than a new power house, 
and in the case of a tramway operating with- 
out batteries, would probably enable the 
existing plant to deal with the increased load 
with little further outlay than the cost of the 
sub-station. 

It may be urged that a properly designed 
traction generator should be capable of stand- 
ing heavy momentary overloads without 
detriment, which is, no doubt, true, but it is 
incontrovertible that steam (and therefore 
coal)is economized by operating at constant 
full load without violent fluctuation. In small 
traction stations for systems running from 10 
to 25 ears, more particularly where the routes 
are at all biily, the load may vary between 500 
and 600 per cent., necessitating the running of 
sets which must be capable of taking these 
violent peaks without injury, and are conse- 
quently loaded most uneconomically during 
the period that elapses between them, where- 
as by the employment of a battery in parallel 
the variations can be enormously reduced. 
This means not only that the plant can be run 
throughout the day under the most economical 
conditions, but also that owing to the violent 
fluctuations of the load being removed from 
the generators and taken up by the battery, a 
smaller unit can be employed, resulting in a 
considerable saving of capital outlay. 


As regards the use of battery sub-stations 


for keeping up the voltage of the line, it may be 
suggested that a bocster would fulfill the same 
purpose, be cheaper in first cost and mainte- 
nance, occupy less space and require less 
attention, and, further, that feeder copper is 
a better investment than lead. Let us exam- 
ine this contention in detail The fact is 
sometimes lost sight of that a battery sub-sta- 
tion takes care of the local demands, that is to 
Say, takes off the peak of the load in its 
neighborhood, and the copper to the sub sta- 
tion need, therefore, be calculated for only an 
average load and not a maximum, effecting & 
saving in first cost of copper, reducing copper 
losses, and enabling extensions to be carried 
from the sub-station only instead of, perhaps, 
the power station itself. The use of a booster 
for keeping up the voltage does not in any way 
reduce the fluctuations on the generating 
plant, but would accentuate them, because 
the drop in volts on the line would tend to 
reduce the rush of current due to the starting 
of the cars, whilst a booster, by keeping up 
the volts, would cause bigger rushes of current 
than if it were not employed. 

Again, a breakdown of the generating plant 
would not entail an entire stoppage of the 
system if there were battery sub-stations, 
which unfortunate event would not be miti- 


gated in any way by any number of boosters. 
Electric traction systems have in most 
instances competitors of various sorts for the 
privilege of carrying the traveling public, and 
cannot afford now, and will probably be still 
less able to do so in the future, when their 
competition is recognized and steps have been 
taken to meet it, to allow public confidence in 
them to be shaken by anything approaching 
frequent breakdowns. Reliability is of the 
utmost importance, and the steps taken by 
American engineers to insure that first, fore- 
most, and beyond everything, the service for 
which they are responsible shall be as free 
from breakdown as human forethqught can 
possible make it, would, we think, be a revela- 
tion to many engineers on this side. 

Not only is the boiler, engine and generat- 
ing plant in the best practice in duplicate, 
but batteries of such a size are employed as to 
render a stoppage of the system a matter of 
extreme improbability. We have no wish to 
harp unduly on the American string, but the 
fact remains that there is hardly a traction 
plant of importance in the States that is not 
employing batteries. If it pays Jonathan, it 
ought to pay John. 

For lighting the car sheds at night while the 
cars are being cleaned, moving the cars about 
the depot, bringing home the late cars, and 
running the early morning cars, a battery 
serves a useful purpose, enabling the steam 
sets to be entirely shut down, and affording an 
opportunity for inspection and repairs, which 
would not otherwise be obtained. In small 
traction stations a battery of suitable size for 
this class of work would be a useful adjunct in 
the event of a breakdown of machinery, as it 
could give heavy discharges for short periods 
till repairs were effected, or another set got- 
ten under way. | 

With three.phase transmission and rotary 
converters in sub-stations, the use of batteries 
enables the efficiency of the plant to be raised 
to a considerable extent. The rotary can be 
run at a uniform load, and need not therefore 
be capable of dealing with the maximum load, 
which would be taken by the battery. The 
starting of the rotary is alsoa simple matter 
under these conditions, the direct current end 
being supplied with current from the battery, 
and thus obviating any complicated devices 
or unnecessary auxiliaries. 

In England, up to the present, the greatest 
activity in electric tramway development has, 
not unnaturally, taken place in the larger 
towns, and the plant has, in many cases 
been installed, which is capable of dealing 
with the very considerable extensions which 
are probable in the near future, that is to say, 
the size of the generating units is large for 
the present output of the station, and the sub- 
stations, where such are employed, contain 
plant capable of dealing with a much greater 
output than is at present called for. Take, 
for instance, Glasgow, where the whole of the 
tramway system of the city is driven during a 
large portion of the day by one generating set, 
although four sets are installed. In such a sta- 
tion there isa large margin of both engines and 
generators to cope with the fluctuations of the 
load, and 1t would seem probable that when it 
is necessary to run two sets during periods of 
extra heavy traffic, they must be uneconomi- 
cally loaded. But in a tramway system as 
laid out in Glasgow, with rotaries in sub-sta- 
tions, the advantageous use of batterles in 
connection therewith will, as the system ex- 
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tends, become apparent. They would reduce 
the amount of machinery running at the sta- 
tion, by taking the peaks, and would also 
enable the sub-stations to deal with a larger 
number of cars, and run at a steadier load, 
while they would allow of extensions to the 
outlying suburbs without any further outlay 
on copper between the sub-stations and the 
power house. In other words, the use of bat- 
tery sub-stations would permit of the use of 
smaller units in the power house, or, with a 
given size of unit, would enable more cars to 
be run. 


'The practice of connecting a battery of such : 


a number of cells as will give the average 
. voltage of the power circuit at the point where 
the battery is located, in parallel with the 
load, seems to be rapidly disappearing in favor 
of & smaller number of cells discharging 
through a booster. 'The demands for current 
from the battery are, of course, extremely 
fluctuating in character, and at times are very 
heavy 1f the routes are hilly, the cars get 
bunched, or for other reasons. Consequently, 
just at the very time when the assistance 
of the battery output is most needed, its volt- 
age drops, owing to the heavy calls upon it, 
and the object of its existence is to some 
extent nullified. This drop in volts, could, of 
course, be remedied by putting down a battery 
of such a size as would give the output called 
for without discharging at a rate which would 
bring about a heavy drop in its voltage, but in 
any case, a battery by itself across the mains 
is not so ‘‘lively’’ asa battery discharging 
through a booster. This enables a smaller 
size of battery to be installed, effecting a sav- 
ing in capital outlay and—an important point 
ia some cases—requiring less floor space. The 
fluctuations in load are taken up by the 
booster for charging the battery, thus reduc- 
ing the time required for this operation at the 
end of the day. Moreover, the watt-hour efti- 
ciency of the battery is very considerably im- 
proved (by an extent which will more than 
compensate for the power required to run the 
booster) being as high as 85 to 90 per cent. 
when working under these conditions. This 
somewhat abnormal efficiency is dueto the 
fact that, when working through a reversible 
booster on & traction load, the discharge is 
followed so rapidly by a charge that the in- 
creased voltage due to gassing is taken full 
advantage of, and the average EMr. per cell is 
more than two volts, even on a heavy dis- 
charge. 

By this means the battery at the end of the 
day's run is practically full charged and ready 
for the night load, and the heavy discharges 
taken from it have nothing like the exhaust- 
ing effect which they would have if the old 
method of running the battery down were em- 
ployed. The effect of the battery discharging 
through the booster has practically the same 
result as though the battery bad no internal 
resistance. That is to say, the combination 
gives practically tbe same voltage at any dis- 
charge rate. 

Another important innovation in this con- 
nection is the absence of any regulating cells. 
Several ingenious devices have been patented 
in the past to automatically cut regulators in 
and out as occasion demanded, but it cannot 
besaid that in the traction field they have 
been a success, and by removing this weakness 
a distinct progress has been made. "The regu- 
lators in a battery were always the weak point, 
due principally to the fact that the amount of 


work they were called upon to do differed from 


that performed by the rest of the battery; to 


treat the battery as a whole, and to maintain 
a constant voltage by an automatic booster, 
removes one difficulty at any rate. 

In these days when the question of cost is so 
keenly discussed, and with numerous exam- 
ples of what has been done in this direction 
constantly appearing in the press, it seems 
somewhat strange that fuller advantage has 
not been taken of the economies which a bat- 
tery offers in this connection. It may be that 
as this branch of electrical engineering emerges 
more fully upon that phase of activity of which 
it at present gives such bountiful promise, the 
extension of tramways in all directions will 
create conditions which can only be met satis- 
factorily—as they have been in other countries 
—by the extensive employment of batteries. 
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In the accompanying sketches are examples 
of the most popular styles of frames. Each 
possesses different qualifications, which make 
it valuable for special work. 

There are a thousand and one developments 
of the above types in existence, each differing 
from the other by some slight change suggest- 
ed more by the designer's fancy than for any 
sound, substantial reason. Distorted forms of 
the above styles have occasionally appeared, 
but, in general, such startling variations 
created often for the sake of mere novelty 
have become defunct. 

There are a few machines stillin existence 
capable of great improvement, that were sold 
by large established companies, but they are 
all succumbing to the heavy tread of progress 
and soon will be placed beside other obsolete 
forms as an historical remnant of engineering 
practice. 

The general statements just given regard- 
ing the loss of lines of force from different 
types of machines cover the ground without 
expressing exact values.  Kapp and other 
writers have compared the flow or radiation of 
lines of force from a magnetized body to a 
primary battery submerged in a badly con- 
ducting medium. Insucha case there would 
be a general escape of currents from different 
parts of the circuit, varying in strength with 
the length or resistance of their respective 
paths. "Though it is difficult tostate with the 


authority of truth the exact paths through 


which leakage must occur, we may assume 
with absolute surety, that between those two 
points having the greatest diflerence of mag- 
netic potential the leakage would be the great- 
est. This analogy between a magnetic and an 
electric circuit immediately presents to our 
notice the causes of the must serious cases of 
leakage. 

An approximation bringing us to within 15 
or 20 per cent. of the true value of leakaye, ac- 
cording to one writer, will be sufficiently close 
for practical purposes. By a careful considera- 
tion of the surfaces lying near to each other 
and tbe proper determination of the magnetic 
pressure acting between them, the predeter- 
mination of the leakage factor becomes a mat- 
ter of great surety, though involving tedi- 
ous labor of a Somewhat empirical character. 

All parallel surfaces can have their reluct- 


ance determined by a very simple method, If 
two sets of surfaces be considered as represent- 


ed in Fig. 12— 
R = reluctance ] 
1 = distance (1) R=— 
A = area of surface, A 


l 
The reluctance of the first case will be —, 
A 
and of the second the distance divided by the 
mean surface, or 


Fia. 12. 


If the two cases just given be grouped under 
one heading as: Two parallel surfaces of equal 
and unequal areas, then those surfaces may be 
also grouped into one class which lie in the 
same plane. See Fig. 13. 

The distance between surfaces in this posi- 
tion may vary, that is to say, the distance be- 
tween them measured in the same plane in 
which they lie. This would naturally vary 
the reluctance and bring into existence an in- 
finite number of cases to be considered. 


Fig. 13.—SURFACES IN THE SAME PLANE. 


It is not the object of the writer to recom- 
mend these methods as being the best, be- 
cause leakage calculations involve other vari- 
able quantities, whose use will present doubt- 
full issues to our mind. For instance, the 
magnetic potential cannot be known with any 
great degree of accuraey at different parts of 
the frame. Mr. Ravenshaw, of the English 
firm of W. T. Goolden & Co., has made calcu- 
lations from the sketches of machines to with- 
in two per cent. of their actual values. 


This assuring statement made by a well- 
known author tends to invite confidence in 
the use of methods which can be carried out 
with such success. New formulx, however, 
would be necessary for every difference cf po- 
sition occupied by the iron parts; therefore, 
to cover the general run of cases, these three 
conditions are presented. (1) Parallel faces. 
(2) Surfaces lying in the same plane. (3) Two 
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parallel cylinders. The last case is well 
covered by a table of Dugald Jackson’s, in 
which different values are given for the ratio 
expressing the distance between the axes and 
the diameter of the cylinders (Fig. 14). 


FIG. 15. 


Table showing the magnetic reluctance in 
C.G.S. units between unit lengths of two equal 
parallel cylinders, Fig. 15, surrounded by air 


b 
and having various values of the ratio P 


b Reluctance b  Reluctance b Reluctance 

— per — per — per 

d cm. d em. d om. 
1.25 19 4. 655 7. 5 .86 
1.50 .30 4.5 .61 8. .88 
1.75 337 5. 73 8.5 90 
2. 42 5.5 76 9. 92 
2. 5 50 6. 79 9.5 94 
3. 556 6.5 815 10. 96 
3.5 61 7. .84 


Alfred E. Wiener has ingeniously combined 
the results of many investigators and pro- 
duced a table, in whicb the leakage value for 
a great number of machines is given. 


CAPACITY 
IN KILO WATTS 
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should not have very great leakage, because 
with a varylng magneto motive force we have 
in such cases a correspondingly increasing dis- 
tance. 

CHARACTERISTIC TYPES. 
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— Iroa Clad. Mutipolar. 

The last remarks rather suggested the pos. 
sibility of there being tmpurities in the steel 
tending to affect its permeability; not only is 
this fact of consequence to foundry owners, 
who desire to supply the trade, but a more ex- 
act knowledge is of equal importance to the 
designer. By knowing the foreign elements 
that enter into its composition, the possibility 
of eliminating or reducing the one of greatest 
detriment to its high magnetic conductivity 


can, by proper experiment, be correctly deter- . 


mined. A series of tests have been performed 
by Max Osterberg and Melbourne Monroe, 
relative to the above matter, with satisfactory 
results. One sample of the steel contained 


FIG. 16. 


less carbon, manganese, phosphorous and 
silicon than the other, but the same amount of 
sulphur. 

The samples were treated to four processes: 
annealing, hardening and annealing, harden- 
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the middle, a greater coil on each side of it, 
and aspring was so adjusted that upon the 
removal of the upper portion of the bar the 
coil flew out, cutting all the lines of force in 
its path. 

A d’Arsonval ballistic galvanometer, am- 
meter and various resistances completed the 
outfit. The greater coil, called by the experi- 
menters the primary, consisted of from 900 to 
2,000 turns with a range of current varying 
from .07 to6 amperes. The secondary was 
composed of 90 turns wound on an appropri- 
ate spool and properly attached to the spring. 
The sketch shows the general principle of 
connections, magnetic circuit, etc. (See Fig. 
16.) 
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ARTIFICIAL LOADING OF ALTERNAT- 
ING-CURRENT MACHINERY.* 


BY RUDOLF GOLDSCHMIDT. 


An important point in tbe determination of 
the capacity of an electrical machine is the 
heating factor at full load and at overload. 
When the machines dealt with are not too 
large, it is generally possible to carry out a 
continuous full-load test without trouble in 
the ordinary works test-room. 

One will naturally try to accomplish this 
with as little expenditure of power as possible, 
and can usually effect this by connecting the 
machine under test in circuit with the power 
mains. With alternate.current generators and 
transformers, loading with wattless currents 
is an additional and convenient method. Such 
methods, with their numerous variations, 
might wel be more generally known. It is 
essential in these cases that a machine of suf- 
ficiently large capacity to take up the output 
of the machine under test shall be obtainable. 
On this account difficulties often arise in the 
testing of abnormally large machines, 

For the ordinary characteristic tests (open 
circuit, short-circuit) from which the electri- 
cal performance of alternate- current machines 
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TABLE OF LEAKAGE FACTORS FOR VARIOUS TYPES AND SIZES OF DYNAMOS. 


The principle, it seems, that should be great- 
ly observed in the design of frames is to use 
pole-piece and core as one, and have them as 
nearly in line as possible, so that if leakage 
does occur it is included under the second class 
of conditions—leakage between surfaces in 
the same plane. 

Machines with radial poles and a common 
. keeper or a horseshoe type, such as previously 
described, with the two cores diverging, 


ing and plain. 'The tables they obtained by 
their experiments gave the values of the spe- 
cific induction per square centimeter, the per- 
meability, strength of field and flux per square 
inch. 

The apparatus for determining the quanti- 
ties about to be given consisted of a rec- 
tangular magnetic circuit through the center 
of which the bar to be tested, but cutin half, 
was placed; a small coil surrounded the bar at 


can be sufficiently accurately determined, no 
machine to take up load is necessary, and even 
with the largest machines only relatively 
small amounts of power are required. If satis- 
fled with the same degree of accuracy in the 
heating test, it is possible to obtain that also 
without a load machine, and with the least 
possible expenditure of energy. In order that 


*Translated from the '' Elektrotechnische Zeitschrift “ for 
the Electrical Engineer," London. 
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the machine under test need not be loaded, 
even with wattless current, the EMF. induced 
in the working winding must have no part in 
the production of the current. The following 
method is based on this consideration: The 
iron must be worked under its normal condi- 
tions by running the machine at full voltage 
unloaded, and the copper must be heated by 


FiG. 1. 


passing the normal current from some external 
source through the winding. As a heating 
current, continuous current deserves the first 
place. It is, of course, not possible to obtain 
the heating current by connecting a continu- 
ous-current machine or a battery direct to the 
terminals of a fully excited alternator. One 
must, naturally, 80 arrange matters that the 
continuous-current machine can pass current 
into the alternator windinys without itself 
being able to take current from the latter. A8 
a second condition, the continuous-current 
machine must not be able to cause any distur- 
bance or damage to the alternator. 9 With 
closed windings—as, for instance, three-phase 
ones with ^ coupling—the test can be carried 
out without further trouble. 'The winding 
must be broken at some point aa (Fig. 1), and 
closed again through the continuous-current 
source. The three branch voltages, E,, E,, Es, 
cancel one another. Of course, the third har- 


PRO r 


monic components of these voltages add up 
with regard toaa', so that quite a consider- 
able difference of potential may exist be- 
tween a and a.“ In spite of this, however, 
the currents set up in the closed circuit from 
this cause are practically nil, since the react- 
ances of the three limbs coupled in series offer 
an extremely high resistance to such internal 
currents at three times the frequency. One 
should therefore connect the continuous-cur- 
rent supply before exciting the three-phase 
alternator, and there is then nothing to fear. 
When testing high-tension machines the good- 
ness of whose insulation is questionable, one 
should connect one poleof the continuous-cur- 
rent machine to the frame in order to protect 
its winding. ‘The continuous current in the 


With alternate pole types this voltage is from 9 to 15 per 
cent. of the branch voltage, according to the slot and pole 
spacing, indicating a 3 to ö per cent. third barinonic compo- 
nent. 
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three-phase armature does not produce any 
reaction on the field magnets, since the three- 
phases traversed by currents in the same di- 
rection cancel one another. Only local mag- 
netic fluxes can result. In fact, the armature 
winding forms poles three times as numerous 
as the field poles (Fig. 2. One might expect 
that these fields would induce powerful eddy 
currents in the pole-pleces. This is, in actual 
practice, not the case. The leakage of the 
local fluxes and the frequency of the eddy cur- 
rents is too considerable, and the armature 
ampere-turns on modern machines are rela- 
tively too small to allow appreciable eddy cur- 
rents to be induced in the pole-shoes. 

The natural consequence of the absence of 
armature reaction is that the field exciting 
current is too low, and that certain field dis- 
tortions, principally due to the cross-magnet- 
izing action of the power current, do not ap- 
pear. The exciting current in our case is 
practically the same as tbat required for non- 
inductive full load. The heating of the field 
winding on inductive load can be determined 
by proportion, since, witbin the limits under 
consideration, the temperature rise may be 
taken as proportional to tbe expenditure in 
watts. If one estimates the increase in 
hysteresis loss through field distortion, either 
by theoretical] considerations or by the help of 
tests on similar smaller machines, one can al- 
low for it in the heating test by a definite in- 
crease in the excitation. The field ampere 
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turns will be increased by the armature am- 
pere turns by a certain percentage which is al- 
most entirely dependent on the pole spacing. 

The continuous-current machine supplying 
the armature winding has only the copper 
losses to deal with, and therefore has to sup- 
ply only about 1 or 2 per cent. of the three- 
phase output. The provision of the necessary 
low-voltage heavy current continuous current 
machine for the testing of low-voltage three- 
phase generators is a matter of some inconven- 
fence. If a suitable machine is not forthcom- 
ing, it is possible to utilize the short-circuit 
current of a higher voltage continuous-cur- 
rent machine. 'This can generally be increased 
to from 14 to 2 times the normal current, con- 
tinuously. Very often the exciter i8 suitable 
for the supply of the armature current. 'The 
armature resistance of the three-phase gen- 
erator Increases with the increasing tempera- 
ture, so that a constantly Increasing continu- 
ous-current voltage is necessary in order to 
maintain the armature current constant. 
This voltage is at the same time a direct 
measure of the armature temperature rise. 

If the armature of tbe three-phase machine 
is star coupled, it will be necessary to alter it 
into triangle coupling temporarily for the 
test, for, without special arrangements, the 
method only lends itself for the testing of 
closed windings. One can, however, retain 
the star coupling if a transformer of the same 
load and voltage as those of the three-phase 


(Von. XXL, No. 28. 


machine is obtainable. The transformer 
should be connected to the generator termin- 
als, and the continuous-current source should 
be coupled between the two neutral points 
(Fig. 3). In this way the transformer is also 
loaded, but & continuous current must at the 
Same time be passed through the secondary 
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FIG. 4. 


winding,which must be triangle coupled. This 
current may either come from the same source 
as that supplying the primary winding, or, if 
the electrical conditions do not suit, from a 
Separate source. Should one wish to employ 
tuis coupling for the general testing of trans- 
formers, it will be necessary to have a gener- 
ator of equal power to the transformer. In 
order to make a smaller three-phase source do, 
however, it will be preferable to connect the 
primary also in triangle. In this case, how- 
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ever, it will be necessary to protect the three- 
phase generator from the continuous current 
by the insertion of resistances (Fig. 4). The 
drop of alternating voltage in these resistances 
is negligible on account of the small transform- 
er no-load current. For the same reason one 
can, without danger, connect the continuous- 
current source into one of the primary branches. 
No want of symmetry in the voltages need be 
feared. If the transformer winding is subdi- 
vided into a number of separate coils, one can 
do away with the safety resistances by connect- 
ing the primary in two parallel groups with 
two separate neutral points, between which 
the continuous-current source is connected 
(Fig. 5). 


Fia. 6. 
The transformer must then be supplied at 


half voltage. For the loading of two or more 
Similar transformers no safety resistances or 
recoupling are necessary. All the windings 
should be star connected, and the two trans- 
formers should be connected in parallel both 
on the primary and secondary sides. The con- 
tinuous current can then be brought In at the 
two neutral points (Fig. 6). 

It is often convenient, in order to employ 
only one source of continuous current, to con- 
nect the two secondary (low volt) windings in 
triangle and in series witb one another (Fig. 
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JAN. 1, 1902.) 
7). The above method of loading transformers 
is, as far as heating is concerned, exactly 
equivalent to real loading, since the continu- 
ous current in the windings does not magnet- 
ize the iron. 

Induction motors do not lend themselves 
conveniently to this method of loading. In 
the case of these, it should only be necessary 
to supply the continuous current to either the 
rotor or the stator (the connections correspond- 
ing to Fig. 5). If, for instance, we pass a con- 
tinuous current through the rotor by connect- 
ing the neutral point of the latter to the frame 


Fia. 7. 


and coupling the continuous current generator 
between the frame and the slip rings, a sta- 
tionary field will be set up in the rotor having 
three times as many poles as the main field 
(see Fig. 2). If, now, the primary winding is 
triangle coupled, the continuous-current field 
of the rotor will induce an alternating cur- 
rent, circulating within the triangle only. Un- 
fortunately, the primary current corresponding 


1 
to normal rotor current is only equal to — 


/2 
times the power component of the full-load 
current + the open circuit current (geomet- 
rically added). These sesults bave been ap- 
proximately confirmed by experiment. 


Fia. 8. 


Itis only in quite special cases (coil windings 
which can readily be recoupled) that single- 
phase generator armatures can be heated from 
an external source. In order to allow of this, 
alternate coils must be coupled in opposition 
(Fig. 8), so that the terminal! voltage is nil, and 
the continuous current source can be connect- 
ed to them without danger. With single- 
phase transformers it is only necessary to 
couple two parts of the winding jn opposition, 
an alteration which is easily accomplished. 
Loading by continuous currents can be com- 
bined with alternate current loading—e.g., in 
cases where the latter is insufficient to give 
full load, it can be helped out by continuous 
current. The method has repeatedly been 
found of great use in the testing department 
of the Elektricitätz Actien-Gesellschaft vorm. 
Kolben und Co. 
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An Electric Light Argument. 
From the London Science Siftings. 

That the amount of oxygen in a room is de- 
creased alarmingly by our methods of illumina- 
tion the following simple statements show: A 
man may exist for an hour in a fair-sized room 
hermetically sealed if he has no light burning. 
Place a lighted candle in that room with him, 
and his existence will be shortened by 15 
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minutes. If he had a lamp instead of a 
candle in order to make himself more comfort- 
able with additional light, he would live only 
half an hour. If he bad two good gas burners 
he would scarcely have time to make his will, 
for he would not live more tban five minutes. 


— ———— 
Wireless News Over Channel. 


LoN DON, Dec. 28.—Arrangements have been 
entered into between the Marconi Company 
and the London and Brighton Railway and the 
corresponding French Railway Company to 
have a wireless telegraph system permanently 
installed between Newhaven and Dieppe. 

The departure of boats will be signaled, 
with instructions as to the amount of luggage, 
number of passengers and other useful infor- 
mation, and it will no longer be necessary for 
the friends of the passengers to wait hours at 
either end when fog has delayed the boats 
Starting. 

Messages which have now to besent via Lon- 
don and Calais have been known to take three 
hours in transmission. Both time and ex- 
pense will thus be saved by the Marconi instal- 


lation. 
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BOOKS RECEIVED. 


ELECTRICAL ENGINEER'S POCKET. BOOK. By 
Horatio A. Foster. Publisbed by D. Van 
Nostrand Company, New York. Bound in 
leather. Price $5. 


This work, which is intended to be carried 
in the pocket, should prove to the great body 
of electrical engineers what Trautwine has 
been to civil engineers. In fact the two books 
look very similar, with the exception of color, 
and are about the same size. As the preface 
States, the book is not an encyclopedia, nor is 
it intended fora text-book, but it contains a 
compendium of useful data that should prove 
of untold value to the practising electrician 
and engineer. Some idea of the scope of the 
work may be obtained whenit is stated that 
the following subjects are thoroughly treated : 
Symbols, Units and Instruments; Resistance, 
Electrical Measurements; Cable Testing; Con- 
ductors (properties of, relation and dimension 
of) Electric Lighting; Lighting Arresters; 
Electric Street Railways; Storage Batteries; 
Telephony; Magnetic Properties of Iron; Elec- 
tromagnets; Determination of Wave Form; 
Electricity Meters; Dynamos and Motors; Dy- 
namos and Motors Standard and Test; Static 
Transformers; Telegraphy; Switchboards and 
Switching Devices; Transmission of Power; 
Electricity in U.S. Navy; Certain Uses of 
Electricity in U.S. Army; Electro-chemistry 
and Electro-metallurgy; Electric Heating, 
Cooking and Electric Welding; Mechanical 
Section; Lightning Conductors; Miscellaneous 
Section; Underwriters’ Code. 

ELECTRICAL CATECHISM. By Geo. D. Shep- 
ardson, M. E. Published by the American 


Electriclan Company, New York. Bound 
incloth. Price $2. 


This work, which contains some 400 pages of 
matter, is fully illustrated and is intended to 
answer the numerous questions that continu- 
ously come up in the minds of those who come 
into contact with any application of electric- 
ity. The writer has aimed to present in sim- 
ple, non-technical language the information 
sought by electrical workmen, superintend- 
ents, engineers, dynamo tenders, wiremen, 
motormen and others, and that he has suc- 
ceeded in compiling a most valuable work is 
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clearly proven by a glance at the reading mat- 

ter. 

PRACTICAL ELECTRIC RAILWAY HAND Book. 
By Albert B. Herrick. Published by the 
Street Railway Publishing Company, New 


York. Bound in leather. Price 83. 

What Searles’ bas in the past proven to the 
steam railroad engineer this work should prove 
to the electric street railway engineer. The 
book contains a little over 400 pages with many 
illustrations and deals with everything of in- 
terest toa man engaged in street railway work; 
In it the author has collected an immense 
amount of valuable data, applicable in the 
construction, testing or operation of electric 
railway systems, showing such appliances, 
structures and methods as have been adopted 
in practice by street railways in the United 
States. Persons interested in this branch of 
the industry should have the work. 

OUTLINES OF ELECTRO-CHEMISTRY. By Harry 
C. Jones. Published by the Electrical Re- 


view Publishing Company, New York. 
Bound incloth. Price $1.50. 


This work, which contains about 100 pages 
of reading matter, is devoted to a subject on 
which there are as yet comparatively few books 
of value. Asthe author states over his signa- 
ture the book does not pretend to be a sys- 
tematic treatise on  electro-chemistry, but 
takes up several of the most important chap- 
ters in electro-chemistry and deals with them 
more or less fully. For instance, the theory of 
electrolytic distribution is discussed, electroly- 
sis and theories of electrolysis are touched 
upon, while another chapter is devoted to the 
conductivity of solutions. The work is well 
worth the price asked. 


CONDUIT WIRING AND ERECTION. By L. M. 
Waterhouse, A. M. Inst. C. E., A. M. Inst. 
E. E. Published by S. Rentell & Co., Lon- 
don, W. C. Price 50 cents. 


Thislittle work contains some 75 pages of 
interesting matter referring to the Simplex 
System of Steel Conduits. The author sets 
forth ina most clear and concise manner the 
best and most economical methods of erection 
and plans for wiring. The methods are fully 
illustrated as well as the various sections of the 
conduits. 


A BCor THE TELEPHONE. By James E. Ho- 
mans. A. M. Published by Theo. Audel & 
Co., New York. Bound in cloth. Price $1. 


This book contains about 330 pagesof matter 
of great interest to workersin the telephone 
field. Itis profusely illustrated, which aids in 
making clear the construction and operation 
of telephonic apparatus. While giving a dis- 
tinct idea of the contrivances employed in 
practical telephony, together with points on 
construction, this book enters into technical 
details no more than is positively necessary to 
insure an understanding of the subject. It is 
intended for the use of all persons desirous of 
obtaining an adequate idea of the practical 
Operation of the telephone industry; how the 
impulses of the voice are transmitted by the 
electric current; how telepbonic connection 
between two lines is made at the exchange, to- 
gether with the various devices there em- 
ployed for expediting the operation; and the 
most approved methods of constructing tele. 
phone lines and insuring thorough conduction 
of the telephonic currents. The subject of 
private intercommunicating telephone systems 
is also fully treated, being illustrated with 
diagrams of wiring, containing descriptions of 
the most practical switching devices, and nu- 
merous representations of specially constructed 
apparatus. 
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American Institute of Electrical Engineers. 


The 159th meeting of the Institute will be 
held at the house of the American Society of 
Mechanical Engineers, 12 West 3lst street, 
New York, and at therooms of the Western So- 
ciety of Engineers, Monadnock Building, Chi- 
cago, Friday evening, January 3, at 8:15 

o'clock. 

On account of the regularly qanouneed date 
- of this meeting occurring during holiday week 
the Committee on Papers with the concur- 
rence of the president authorized its post- 
ponement from December 27th to the above 
date. 

The general subject of the meeting will be 
"Methods of Illumination and Unitsof Light," 
with an iptroduction by President Steinmetz. 
The following papers will be presented: 

„Methods of Illumination," by Dr. Louis 
Bell, of Boston. 

"Illumination and Units of Light," by Mr. 
W. D'A. Ryan, of Lynn, Mass. 

The Incandescent Lamp of To-day,” by Mr. 
John W. Howell, of Harrison, N. J. 

“Electric Gas Lamps and Gas Electrical Re- 
sistance Phenomena," by Mr. P. Cooper 
Hewitt, of New York, illustrated with appa- 
ratus. 

"The Present Status of the Question of a 
Standard of Light," and Note on an Acety- 
lene-in-Oxygen Flame," by Dr. Clayton H. 
Sharp, of New York. 

Applications have been received from the 
following candidates for the grade of asso- 
ciate which will be acted upon at the meeting 
of the Board of Directors, January 24, 1902: 
Sewall Cabot, Boston, Mass.; Ward S. Arnold, 
Chicago; W. D’A. Ryan, Ricbard Fleming, 
Lynn, Mass.; William V. Graham, Syracuse, 
N. Y.; Samuel Martin Kier, Pittsburg, Pa.; 
Cornelius D. Ehret, Walter H. Whiteside, 
Henry H. Seabrook, Washington, D. C.; Shiro 
Yamazaki, Ithaca, N. Y.; William Van Am- 
berg Sullivan, Jr., Sitka, Alaska; Max Touret, 
Paris, France; Fred. A. Jones, Willits H. 
Sawyer, Schenectady, N. Y.: Harry O. F. 
Bindeman, Berlin, Germany; Henry E. War- 
ren, Newton Centre, Mass.; Eugene W. Cald- 
well, Max von Recklinghausen, Albert S. Terry, 
Ray D. Lillibridge, Isaac D. Parsons, James 
Dixon, New York City; Merwyn Paul Ran- 
dolph, Seattle, Wash.; Howard L. Blackwell, 
Cambridge, Mass.; Carl L. Morgan, Boston, 
Mass.; Willis L. Adams, Niagara Falls, N. Y. 

The next meeting wil be held on Friday, 
January 24. Subject, ‘‘Data and Methods of 
Determining Acceleration and Braking 
Effects, and Other Problems Involved in Elec- 
tric Railroading.” 


—a oe — 
Proposals Invited. 


The Interior Department, through the Com- 
missioner of Indian Affairs, is inviting sealed 
proposals until January 24, 1902, for furnishing 
and delivering the necessary materials and 
labor required to construct and complete the 
steam heating and electric lighting plants at 
the Fort Totten School, North Dakota. De- 
tailed information will be furnished intending 
bidders upon application to Chas. L. Davis, 
superintendent of the school. 


OP o di ———————— 


Tues Japanese Minister at Seoul has notified 
the Corean Government that Japan has begun 
the erection of wireless telegraph stations 
along the Corean coast. 


PERSONAL MENTION. 


Prof. F. B. Crocker, who has been spending his 
holiday vacation in Cuba for the purpose of shaking 
off a severe cold, isexpected home this week. 


Mr. Henry Floy, the well-known electrical en- 
gineer, is now connected with the Atlanta (Ga.) Elec- 
tric Power Company. 


Mr. A. M. Fisher will supervise the department 
for the export of machine tools that Messrs. Browne & 
Frothingbam of 32 Broadway, New York City, have 
recently opened. Mr. Fisher lately returned from 
Japan where for three years his entire attention was 
devoted to this branch of engineering. 


Mr. Jilson J. Coleman, general manager of the 
Trenton, Lawrenceville & Princeton (N. J.) Railway 
Company has returned from his recent extended stay 
in the West. and will immediately resume the active 
management of the Johnson interests in that locality. 


— —— — — ——— 
“The Four-Track News." 


„The Four-Track News" is the latest addition to New 
York Central Hailroad literature. It is a neat, illus- 
trated pamphlet, published under the direction of 
George H. Daniels, General Passenger Agent, and re- 
sembles in form the publications of the **Four-Track 
Series," of which it is called a sequel. 

„The Four-Track News" will be published monthly, 
and will contain timely notes of travel, interesting in- 
formation relating to transportation and its develop- 
ment and brief notes on books of travel. An interest- 
ing item in tbe little book is the account of the growth 
of the New York Central Lines from 1831 to the pres- 
ent time. In that year the company owned seventeen 
miles of railroad, the primitive locomotive De Witt 
Clinton and three Concord stages transformed into 
cars. The system now controls 10,453 miles of road. 

Copies of the Four-Track News" may be obtained 
from Mr. Daniels’ office by sending a two-cent stamp.— 
From the New York Tribune.“ 


M M ilio — 


INCORPORATIONS. 


The Monmouth County Electric Company, Trenton, N. J. 
—to operate an electric railway system in Monmouth 
County. Capital stock, $500,000. 


The Montgomery County Subway Company, Norristown, 
Pa.—to engage in the purchasing, leasing, etc , of pipes and 
tubes for carry iog electric wires, etc.. underground. Incor- 
porators: John T. Dyer, Samuel K. Anders and F. G. Hob- 
son. 


The Electrical Construction & Maintenance Company, St. 
Louis, Mo. Capital stock, $20,000. Shareholders: Van 8. 
Penoyer, William H. McLaren and George D. Harris. 


The Reynoldsville Light & Power Company, Reynoldsville, 
Pa. Capital stock, $20,000. Incorporators: H. Alexander 
Stoke, T. Cox Smith, Smith M. McCreagbt, James Mulhol- 
land and John H. Burtop, all of Reynoldsville. 


The Elizabeth City Electric Railway & Power Company, 
Elizabeth City, N.C. Capital stock, $20,000. Incorpora- 
tors John G. Wallace, J. A. Wallace, W. C. Ferebee and 
C. M. Ferebee. 


The Standard Motor Company, Kokomo, Ind. Capital 
stock, $20,000, Directors: W.D. Irvin, 8.J. Myers, B.G. 
Shortridge, W. P, Sellers, G. C. Yowell, A. W. Holcemb and 
Jesse Haimes. 


The Illinois Valley Railroad Company, Chicago—to oper- 
ate electriclight, heat power and railway plants. Capital 
stock, $300,000. Incorporators: Josiah Gratty, Willlam H. 
Duval and Edward J. Hamel. 


The Bristol Gas & Electric Company, New York City—to 
manufacture gas and electricity for illuminating and other 
purposes. Capital stock, $300.000. Directors: Benjamin 
L. Dulaney of Bristol, Tenn., and Anson McC. Beard, John 
D. Fearhake, Frank B. Pierce and Frank M. Wells, of New 
York City. 

— t ea —— 


ELECTRICAL PATENT RECORD. 


LETTEBS PATENT ISSUED DEC. 24, 1901. 


ELECTRIC RAILWAYS AND APPLIANCES. 


689,545. Electric Railway. Charles Hansel, New York City, 
assignor to the Central Electric Construction Company. 
Filed Aug. 8, 1900. 

689,615. Trolley-Wire,or Other,Conduotor for Electric 


Traction. George E. Heyl- Dia, Warrington, Eng. Filed 
June 8, 1901. 

689,653. Electric Tramway or Street ‘Railway. William B. 
Sayers, Glasgow, Scotland. Filed Jan. 21, 1901. 

689,705. Car-Fender. Lucien Castin, New Kensington, Pa. 
Filed Oct. 18, 1901. 

689,706. Electric Railway System. Baptistin Cruvellier, 
Paris, France. Filed May 8, 1901. 

689.815-689,816. Electric Railway. George L. Fowler, New 
York City, assignor to the Central Electric Construction 
Company. Filed July 18, 1900. Renewed April 25, 1901. 


ELECTRIC LIGHTS AND APPLIANCES. 
689,387. Sectional Electric Light, Telephone or Telegraph 


Pole. William B. Crossland, Guthrie, Okla. Filed June 
24, 1901. 


ELECTRICAL MACHINERY AND APPARATUS. 

689,445. Rheostat. Charles Wirt, Philadelphia, Pa. Filed 
Oct. 13, 1900. 

089,452. Electric-Circuit Controller. William K. Baseford, 
Jr,, Bound Brook, N. J. Filed June 8, 1901. 

689,454 Lock for Electric Controllers. William K. Bass- 
ford, Jr., Bound Brook, N. J. Filed June 8, 1901. 

689,488. Magnetic Engine or Motor. Raymond R. Gilman, 
Melrose, Mass., assignor of one half to Charles J. 
Groves, Boston, Mass. Filed May 23, 1901. 

689,830. Limiter or Interrupter for Electric Circuits. 
Ralph J. Patterson, Woburn, Mass., assignor of one half 
to L. R. Wallis, Winchester, Mass. Filed Dec. 29, 1900. 

689,836. Electric Cut-Out. Alden D. Wheeler, Hyde Park, 
Mass., assignor to the Gamewell Fire Alarm Telegraph 
Company, New York City. Filed March 2, 1901. 


TELEPHONES AND TELEPHONE APPARATUS. 
689,503. Electric Telephone Transmitter. Alfonso M. Mas- 
sari, Rome, Italy. Filed Feb. 18, 1809. 
689,731. Telephone Indicator. Samnel J. Ballard, Los 
Angeles, Cal. Filed April 11, 1900. 


MISCELLA N EOUR. 

689,380 Means for Electrically Controlling Gas-Cocks. 
Hugo Borchardt, Berlin. Germany. Filed May 28, 1901. 

689,406. Electric Exercising Apparatus. Alfred Ulsen, San 
Diego, Cal. Filed April 1, 1901. 

689,415. Electric Telegraph. Henry A. Rowland, Balti- 
more, Md; Henrietta I!. Rowland. administratrix of 
said Henry A Rowland, deceased, assignor to the Row- 
land Telegraphic Company, same place. Filed March 
11, 1901. 

689,417. Electric Truck. Thomas F. Rowland, New York 
City. Filed May 29. 1901. 

089,420. Tortable Telegraph Key. Charles Shirley, Brook- 
lyn, N. Y., assignor of one-half to John F. Skirrow, East 
Orange, N. J. Filed July 11, 1901. 

639,438. Iaterrupter. Thomas W. Topham, Brooklyn, N, Y. 
Filed July 30, 1901, 

689,450, Voltaic Cell. 
Filed Feb. 9, 1901. 

689,457. Electric Igniter for Explosive Engines. Jean D. 
Boisselot, New York City, assignor to Eduard Van 
Dane, same place. Original application filed Oct. 11, 
1900. Divided and this application filed Jan. 2, 1901. 

689,489. Electrical Device. Samuel C. Harris, New York 
City. Filed March 28, 1901. 

689,541. Conduit for Electric Wires or Cabies. Thomas 
Cunningham, Wenham, Mass. Filed Dec. 26, 1899. 

689,561. Means for Magnetically Separating Different Sub- 
stances from Each Other. Charles F. McKenna, New 
York City. Filed Dec. 7, 1696. 

689,560. Apparatus for Transforming Single and Multiphase 
Alternating Currents into Continuous Currents and In- 
versely. Raymond Rouge and Georges Faget, Paris, 
France. Filed April 6, 1900, 

689,613. Electric Cable and Process of Manufacturing Same. 
George E. HeylDia, Warrington, Eng. Filed May 16, 
1901. 

689,614. Apparatus for Covering Electric Conductors with 
Insulation. George E. Heyl-Dia, Warrington, Eng. 
Filed June 3, 1901. 

689,683. Electric Elevator. Joseph W. Moore, 
Highlands, Mass. Filed June 17, 1901. 

689,711. Electric Visual-Signal Apparatus. Rudolf Einbig- 
ler, New York City. Filed March 1, 1901. 

689,753. Multiplex Printing-Telegraph. Henry A. Rowland, 
Baltimore, Md., assignor to the Rowland Telegraphic 
Company, same place. Filed July 26, 1897. 

689,754. Page- Printing Machine. Henry A. Rowland, Balti- 
more, Md.,assignor to the Rowland Telegraphic Com- 
pany, same place. Filed Dec. 29, 1599. 

689,776. Electric Battery. Thomas J. Bain, Cairo, Ill. 
July 8, 1901. 

689,826. Automatic Compensatory Electric Reel. Ralph L. 
Montagu, Oroville, Cal., assignor of one-half to Benjamin 
Stanley Revett, Breckenridge, Col. Filed Oct. 17, 1900. 

DESIGN. 

85,162. Insulator for Electric Wires. Theodore F. King, 
Nashville, Tenn. Filed Sept. 21, 1901. Term of patent 
14 years. 


Harry 8. Amwake, Camden, N. J. 


Newton 


Filed 


JAN. 1, 1902.) 
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THE TELEPHONE WORLD. 


To Reorganize Erie Telephone Company. 


Details of aplan for the reorganization of the Erie Tele- 
graph & Telephone Company, with a capital of $82,000,000, 
involving a transfer of control to the American Telephone 
& Telegraph Company, are made public in a circular 
to the shareholders of the former company. Kidder, 
Peabody & Co., bankers. will carry out the plan if it is ac- 
copted by the shareholders. 


That the step will be taken is thought to be assured, in . 


view of the statement in the circular that the financial condi- 
tion of the company is "critical " and the declaration that 
$9,000,000 in notes, with interest from July 10, 1901, at 5 per 
cent. per annum, fall due January 10, 1902, while the com- 
pany has on hand to meet these maturing notes no cash or 
securities upon which cash can be raised, nor any other 
available resources, and it will therefore be unable to pay 
them." 

The circular also refersto the necessity of spending on 
subsidiary companies $6,000.000, which amount the Erie is 
unable to furnish. The reorganization plan involves the 
formation of a new concern with $16,000,000 in preferred 
stock, to be 6 per cent. and cumulative after two years from 
issue, and $16,000,000 common stock. The par value of each 
will be $100. This stock will be subject only to an indebted- 
ness of $10,000,000 in gold bonds. 

To the 1928 and 1929 bondholders of the present company 
are offered $900 worth of 5 percent. bonds of the new com- 
pany, due in 1932, and two shares of preferred stock for each 
$1,000 bond of the present company. The 7909 and 1926 
‘bondholders of the present company are to get $1,060 worth 
of 5 per cent. bonds, due in 1932, for each $1,000 bond of the 
present company. 

Present stockholders may purchase preferred and common 
stock, in the new company, upon payment of $25 per 
share of the present stock; each holder of four shares to 
receive oneshare of preferred stock and three shares of 
«common stock in the new concern. 


The Danville, Ia., Mutual Telephone Company filed arti- 
cles of incorporation at the court house a short time ago. 
The object of the company is to conduct a general telephone 
business, etc., in Des Moines and adjoining counties. The 
company was organized on October 29, 1901, and i8 to con- 
tinue for 20 years. The capital stock is $2,500. The annual 
meeting will be held on the first Tuesday in January. The 
preseat offi:ers are: President, John Shepherd; vice-presi 
dent, Port Mix; secretary, Woods M. Irwin; treasurer, R. P. 
Cody; manager, F. B. Williams. 

The cold weather does not retard work on the line of the 
Rensselaer, N. Y., Telephone & Telegraph Company. Con- 
duit building continues. It is expected that the company 
will be ready for service by the first of May next. An officer 
of the company stated not long ago that the complete 
equipment for the service in Troy and vicinity will cost 
$350,000, and that the switchboard, which is being built to 
accommodate 7,000 patrons will cost $20,000. 

A line of telephone poles has been set from Townshend to 
Londonderry, Vt., by C. B. Alexander of Londonderry, who 
has bought the line from Townshend to Jamaica, which has 
not been in use for sometime. Mr. Alexander willoperate the 
line ona branch line contract with the New England Tele- 
phone & Telegraph Company, giving direct communication 
between Brattleboro and all points on the narrow-gauge 
railroad. 


A copy of the article of amendment to the charter of the 
Colorado Telephone Company was lately filed for record in 
theoffice of the county clerk. The articles of incorporation 
of the company were amended at a meeting of the stock- 
holders in Denver in December. The capital stock was in 
creased from $3,000,000 to $5,000, 000. 


The directors of the newly formed Interurban Telephone 
Company of Utica, N. Y., are D. Clinton Murray, John D. 
Kernan, Frank L. Jones, John J. Town, J. Francis Day, 
Hugh White and Charles I. Williams. 


A recent report from Maysville, Ky., says that the sheriff 
has sold telephone franchises over the leading turnpikes at 
auction. The Maysville Telephone Company bought all the 
franchises without opposition. The privilege is for 20 years, 
but is not exclusive. 


The Dauphin County Telephone Company's construction 
gangs will have the lines ready in Harrisburg, Pa., to. day. 


The Continental Telephone Company of Chicago has in- 
creased the number of directors from three to five. 


Last week the Twin City Telephone Company opened its 
aw toll lines to Cambridge and Rush City, Minn. 


Inconvenience of Double Telephone Service 
in Baltimore, Md. 


Baltimoreans are beginning to realize that there can be 
too much of a good thing, even in the matter of telephones, 
and many a fervent wish is being expressed that some way 
to alleviate the evils of the double service could be found. 
But at present no course is plain. 

In proportion to its population, Baltimore has a larger 
percentage of telephones in actual use tban most other 
cities, which fact would naturally redound to the credit of 
the city and the convenience of its inhabitants were it not 
for the fact that the number of telephones is divided be- 
tween two companies. As a result there is much duplica- 


tion. 


When the old Home Telephone Company entered the field 
the competition was welcomed because there was a promise 
of lower rates and a better service. Aslong as the Chesa- 
peake & Potomac Company had the field to itself, it stead. 
fastly adhered to the practices of the Bell monopoly, gave a 
poor service at an almost prohibitive rate, fought the city at 
every turn, and apparently did everything in its power to 
prevent the service from becoming popular. 

After the Home Company had failed and sold out to the 
Maryland Telephone & Telegraph Company, conditions 
speedily changed. The Chesapeake & Potomac Company 
found that it would be necessary to alter its tactics if it in- 
tended to continue in business. 

At the present time the two companies have aboutan 
equal number of subscribers, each being credited with 
slightly less than 7,000 telephones in actual use. Neither 
company lays claim to more than 2,000 subscribers who use 
one telephone exclusively, and it follows, therefore, that 
about 5,000 firms, corporations or individuals, are using both 
phones. 

At the beginning of its career the Maryland Company 
adopted a policy of low rates for good service, and has 
steadfastly adhered to this, even when it came Into a position 
to compete successfully with the Chesapeake & Potomac 
Company in every section of thecity. Its growth has been 
marvelous, thereby attesting the hold which it has 
upon the confidence of the people of the city, and it is mak- 
ing plans for the future, which, when carried out, will put it 
intoa position to give the most general and satisfactory 
service Baltimoreans can get. 


The Winona, Minn., Telephone Company has completed a 
thorough overhauling of the lines of the Phoenix Telephone 


Company, which it purchased early in the fall, and the sys- 


tem is now in first-class order. No more extensions will be 
undertaken until spring. The most important improvement 
made in Phoenix territory, aside from the placing of new 
switchboards at Lanesboro and Rushford, has been the con. 
struction of 14 new miles of line from Rushford to High- 
land. This greatly facilitates long-distance service by giving 
a direet line from Spring Valley to La Crosse. 


A report from Cincinnati.O., asserts that the local telephene 
company has already started its solicitors out on the nickel 
service that is offered by the company at largely reduced 
rates, and the additional subscribers are already coming in 
great numbers. The new schedule of rates appears to have 
been warmly received. 


The Dirigo Telephone Company was recently granted a 
petition which gives it theright to construct and erect poles, 
with cross-arms thereon, along and upon the several streets 
and highways of the city of Augusta, Me. 


By the competition of the line of the New Brunswick 
Telephone Company in Maine from St. John to Calais, the 
Portland office is now brought into direct contact with the 
former city. 


The Sunset Telephone Company of Seattle, Wash., has 
taken out a permit for the construction of a three-story 
addition to its present building on Third avenue. The addi- 
tion will cost in the neighborhood of $14,000. 


The Livingston, Mich., Home Telephone Company has 
elected as president R. Bruce McPherson; secretary, I. E. 
Gardner. Thecompany haseighttollstations and 175 sub- 
scribers connected. 


The Pike County Telephone Company of Pittsfield, III., 
has increased its capital stock from $20,000 to $35,000. 


Nearly $3,000 worth of damage was done to the Oneida 
N. Y., Telephone Company's office at a recent fire. 


The Union Telephone Company of Alma, 
increased its capital from $200,000 to $250,000. 


Mich., has 


Telephone Intercommunication. 


À somewhat novel arrangement has been made between 
the British Postoffice Department and the National Tele- 
phone Company, in connection with the telephone business 
of Great Britain. The Government started out to national- 
izethe service. It has ended by entering into a partnership 
with the National Telephone Company. The arrangement 
provides for intercommunication between the two systems, 
and fixes the rates for ‘phones till the year 1905. The Gov 
ernment, apparently, has not been able to withstand the in- 
fluence of the corporation, and a compromise la the result. 
In regard to this question the Toronto, Ont., ' World " says: 
“The principle of intercommunication between different 
systems would be a good one to introduce in Canada. A law 
should be passed compelling one telephone company to 
receive and handie the business of another. If such a law 
were in force telephone companies would spring up all over 
the country. In many places where the Bell Telephone Com- 
pany cannot be induced to start a service local capitalists 
would do so, provided they could secure a connection with 
the Bell system. There would be no straining of the law to 
compel the Bell or any other telephone company to furnish 
direct connection with any company desiring the same. 


Laurens, 8. C., has connection by telephone with the vari- 
ous parts of the county, except to the southwest, towards 
the Reedy River and Honea Path. Mountville has connec- 
tion with Cross Hill and Clinton. The ground has been 
frozen, however, for about four inches deep for the last few 
days and work has been impracticable. From Honea Path to 
Tumbling Shoals, in Laurens, a distar ce of about 16 miles, a 
line is being constructed, in which W. D. Sullivan, T. J. 
Sullivan, Capt. J. B. Humbert, and other large planters are 
interested. The line will soon be completed. It is 12 miles 
from Laurens to Tumbling Shoals, and it is hoped that at an 
early day this missing link will be supplied by the business 
men of Laurens. 


The Western Electric Company has completed its instal- 
lation of the new switchboard in the Hartford, Conn., ex 
change office, and it is expected that the cut over of the old 
system to the new will be completed in the course of a 
couple of weeks. It is expected that no delay will follow 
the introduction of the new board The telephones of the 
city have been equipped with devices which permit of their 
use on both boards. As soon asthe new board is in place 
new ‘phones will be supplied subscribers oy which no ringing 
of the bell is necessary to cali the central office. 


It is well assured that Concord, Tenn., will havea telephone 
exchange in the near future. F. E. Judson is looking after 
the matter, andas more numbers have already been secured, 
there is little doubt that the matter will be rapidly 
pushed and that the exchange will soon be established. 


News from Washington says that the District Commission- 
ers have received two additional applications from the 
Chesapeake & Potomac Telephone Company to string lines 
of aerial cable on Columbia Heights. These applications 
wil be considered with a number of others affecting the 
same sub-division now before the board, and it is understood 
that they will be approved. 


A new independent telephone company has been organ- 
ized to operate between Prattsburg and Pulteney, N. Y. 
This company expects to work in connection with the one 
that now operates between the villages of Pulteney and 
Branchport. 


Theconsolidated telephone line of Minnesota is building 
juto Pine City. 


TELEPHONE INCORPORATIONS. 


The Princeton Telephone Company, Princeton, Iud. 
Capital stock, $25,000. Directors: John W. Ewing, Henry J. 
Krisel, Charles F. Stevens, L. W. Gudgel, Steele F. Gilmore, 
Vincent W. S. Trippett and William E. Stillwell. 


The Athens Telephone Company, Lone Star, O. Capital 
stock, $2,000. Incorporators: R. M. McManagle, F. M. Wood, 
L. A. Rasson, B. D. Turner and 8. J. Jeffers. 


The Auburn Telephone Company, Auburn, Ky. Capital 
stock, $400. T. O. Helm is at the head of the company. 


The Halleck Telephone Company, Rensselaer, Ind —to 
operate telephone lines in the counties of Jasper, Newton, 
Benton, White, Tippecanoe, Warren, Carroll, Cass, Pulaski, 
Starke, Fulton, Marshall, St. Joseph, Laporte. Porter and 
Lake. Capital stock, $10,000. Incorporators: Charles Hal- 
leck, John F. Brunner, Saráh A. Wells, L. I. Halleck, Nettle 
Joyner, Abraham Halleck and Elizabeth White. l 


The Mutual Union Telephone Company, Abingdon, IlL 
Capital stock, $2,500. Incorporators: Leonard E. Cutler, 
William H. Beaver and others. 
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GENERAL ELECTRICAL NEWS. 


Lighting. 


Arvada, Col.—It now seems probable that this town 
will soon be lighted by electricity. 

Brazil, Ind.—The electric light plant and all build- 
ings connected with No. 2 mine, belonging to the 
Brazil Block Coal Company, were recently destroyed 
by fire. The loss is $25,000, with but $15,000 insur- 
ance. 

Circleville, O.—An ordinance was lately read in the 


city council granting permission to Wm. Heffner, 


W. E. Crist, Frank Millspaugh, M. M. Lewis, B. F. 
Beford, W. K. Sater, T. E. Smith, Irwin S. Snider 
and Clarence Kirk to erect and maintain an electric 
light plant. The company will bear the name of the 
Circleville Light & Fire Company, and will be a rival 
to the electric light plant of this city. 

Crewe, Va.—This place is soon to have an electric 
light plant. 

Dayton, Tenn.—The Dayton Coal & Iron Company 
is reported as contemplating the construction of an 
electric plant at its mines, and may furnish a 
lighting supply to this city. 

De Valls Bluff, Ark.—The DeVall’s Bluff Electric 
Light Company will soon have to increase ite plant to 
meet the demands. 

Eagle’s Mere, Pa.—The dam at Hunter's Lake, which 
furnishes water power for the Eagle’s Mere electric 
light plant, will be reconstructed and made larger to 
meet the extra demand for more lighte to be supplied 
the coming season. 

East Cleveland, O.—Mayor George H. Quay of this 
place wants toestablish an electric lighting plant to be 
owned by the city. 

Elmira, N. Y. The electric light system of this city 
is to be almost entirely changed, new and more power- 
ful lights to take the place of those now in use. 

Friendsville, Md.—Electric lights will be installed in 
this place. 


Harrisburg, Ill —The city council has passed an: 


ordinance granting the Harrisburg Water, Light & 
Power Company a franchise for 20 years for electric 
lights. 

Holland, Mich. The Grand Rapids, Holland & Lake 
Michigan Railway Company has been granted fran- 
chises in Holland Township and in the one ad joining, 
under which the company is permitted to supply elec- 
tricity for lights to residents of these two townships. 

Holland Patent, N. Y.—The board of trustees has 
appointed ite president and clerk a committee to inves- 
tigate the cost of installing an electric light plant in 
this village. 

Holley, N. Y.—The Walden Exchange Bank has 
purchased $15,000 electric light bonds. 

Kahoka, Mo.—Bonds to the amount of $12,000 have 
been voted to build a water and light plant. 

Lake Linden, Mich.—The people are again talking of 
installing a municipal lighting plant. 

La Salle, Ill.—This place is soon to have an electric 
light plant in operation. 

Madison, Wis.—The Madison Electric Light Com- 
pany’s plant is soon to be equipped with two large gas 
engines, and if they prove successful the plant will 
dispense with steam as a generator of electricity. 

McRae, Ga.—The citizens of this place have voted to 
issue bonds for a light and water plant. 

Onawa, Ia.— The electric light plant of this place is 
to be enlarged. 

Pond Creek, Okla.—John A. Lewis has received a 
franchise for the erection of an electric plant of 30 arc 
and 1,200 incandescent lights. 

Pratt City, Ala.—The citizens are discussing the 
electric light question. 

Richmond, Ind.—This city will try the experiment 
of muuicipal electric lighting, and now has under con- 
struction & $150,000 plant. It will probably be ready 
within three months. 

Rogersville, Tenn.—The Rogersville electric plant, 

rned recently at a loss of $4,000, may be rebuilt. 

Searcy, Ark.—Waterworks and an electric light 
plant will be installed here. Address John V. Roberts, 
wayor, for further information in relation to same. 


Tampa, Fla.—West Tampa will decide the question 
of issuing $10,000 electric light bonds January 7. 

Timpson, Tex.— Electric lights will be installed here 
in the near future. 

Warren, O.—The Abbott Electric & Novelty Com- 
pany. will build & $60,000 plant in this city. 

White Lake, S. D.—The citizens have decided to 
have the streets lighted with electricity. 

White Plains, N. Y.—The certificate of incorpora- 
tion of the Hudson Valley Light & Power Company 
was recently filed in this place. Itis to furnish elec- 
triclights forthe villages of Ossining, North Tarry- 
town, New Castle, Greenburg, North Castle, Mount 
Pleasant and other villages and towns in Westchester 
County. Tke capital stock is $25,000. 


Street Hailways. 


Albion, N. Y.—The Albion Electric Railway Com- 
pany has been formed, to operate an electric road three 
miles long in this place, with a capital of $30,000. 

Ballston Spa, N. Y.—The Ballston Terminal Rail- 
road has been granted a franchise to construct an 
electric railroad on certain streets of Gloversville. 

Cedar Rapids, Ia.—The people of this place antici- 
pate that within the next year their city will be the 
center of the most extensive systems of rural trolley 
lines in the country. 

Elgin, Ill.—There are prospects that the electric line 
will be extended from Yorkville to Plano. 

Elizabeth, N. J.—United States Senator John Kean, 
Gov. Foster M. Voorhees, Hamilton F. Kean and 
Frank Bergen are at the head of a trolley company 
recently organized in this city. The company’s plans 
include an entire system connecting Newark, Elizabeth, 
Plainfield and Perth Amboy with the towns along 
Staten Island Sound and the summer resorts along the 
coast. 

Fredonia, N. Y.—A petition was lately received by 
the village board from the Lake Shore Traction Com- 
pany, newly organized, for a franchise to lay tracks, 
switches, etc., through the village on Main street. 

Indianapolis, Ind.—A report is current here that 
Hugh J. McGowan, president of the Indianapolis 
Street Railway Company, is prominent among the 
men who are behind plans for a trolley system to con- 
nect New York and St. Louis. The scheme, it is re- 
ported, is even broader in scope than that of the great 
Everett-Moore Syndicate, whose system is being ex- 
tended to connect all of the principal cities on the 
Great Lakes. 

Mankato, Minn.—The railroad committee of the 
board of trade has received a proposition from Col. 
W. H. Chase, whois promoting a proposed electric 
railway line from here toSt. Cloud via Henderson. 

Monticello, N. Y.—The trolley road beo,wecn hers 
and Fallsburg is to be built by July 1, 1902, or the con- 
tractors forfeit $5,000. 

Newcastle, Ind.—The county commissioners have 
granted a franchise to the Muncie, Middletown & 
Greenfield Electric Railway Company. The line will 
run from Delaware County south to Bhirley. "This 
makes four franchises granted to interurban compan- 
ies in Henry County. 

New Haven, Conn.—Work will begin in a few days 
on the New York, New Haven & Hartford Railroad 
Company's improvements of the third-rail system be- 
tween Hartford and Bristol, about 19 miles. Much 
stronger voltage machines are to be placed in the Ber- 
lin power-house, heavier copper wire installed, and at 
Hartford, New Britain and Bristol will be placed sub- 
stations with transformers. The third-rail is to be im- 
proved, the outer rails rebonded, and the cars geared 
for higher speed. 

Owenton, Ky.—Initial steps have been taken for the 
building of a steam or electric railway between this 
city and a point on the Louisville & Nashville Rail- 
road—Sparta or Sanders. Abundance of capital is 
behind the enterprise. The promoters are ex-Congress- 
man J. W. Gayle, Attorney William Lindsay, Florian 
Cox, W. 8. Gayle and County Clerk W. P. Swope. 

Pecatonica, Ill.—The village board met in a recent 
special session and adopted an ordiuance which, if 


agreed to by the directors of the Rcckford- Freeport 
electric line, will give them a franchise through the 
territory of the village. 

Saginaw, Mich.—The Saginaw Suburban Electric 
Railroad Company has been reorganized so as to take 
in Flint capital. George Silsby is president, Col. O. 
Russ vice-president, E. D. Black secretary and A. G. 
Bishop treasurer. 

Stoughton, Wis.—The granting by the city couneil 
of the 50 year franchise to the company headed by 
P. L. Spooner, the Madison-Janesville interurban 
trolley system is practically assured. | 

St. Joseph, Mo.—In all probability the entire system 
of the St. Joseph electric lines will pass into the 
hands of other owners. They are now owned by a 
syndicate headed by E. H. Harriman of New York. 
President W. T. Van Brunt was called to New 
York to consult with men who are to make the pur- 
chase, and his report, it is announced, has been favor- 
ably acted upon. 

Washington C. H., O.—A traction line will soon be 
built between Springfield, O., and this city by the 
Springfleld & Washington C. H. Traction Company. 
Becretary O. F. Dillman of Dayton, O., is connected 
with the enterprise. 

Wilmington, Del. — Water ie to furnish power for the 
operation of electric cars of the Wilmington City 
Railway Company, and the old Brandywine is to be 
harnessed in order to afford the supply. 


Manufacturing. 


Buffalo, N. Y.—The Clifton Manufacturing Com- 
pany of Hyde Park, Mass., proposes to erect a factory 
in this city for the manufacture of insulated tubes, 
which will mean the employment of at least 100 men. 
This company sells insulated steel and iron tubes for 
gas and water mains, electrical wires and other subter- 
ranean conduits. 

Cincinnati, O.—A contract for electrical machinery 
has been awarded to the Bullock Electric Manufactur- 
ing Company by the Allis-Chalmers Company, which 
calls for $40,000 worth of machinery to be used in the 
Milwaukee plant, on which several millions of dollars 
are to be expended in the next year or so. The machines 
to be placed in by the Bullock Company will be direct- 
connected motors for running some of the larger tools. 


Company Matters. 


Asbury Park, N. J.—The partnership existing be- 
tween W. A. Morse and Hermen Stein, trading as the 
Morse Electrical Construction Company, is about to be 
dissolved. 

Chicago, Ill.---The Monarch Electric & Wire Com- 
pany has increased its capital stock from $25,000 to 
$50,000. 

Philadelphia, Pa.—An amendment of the certificate 
of incorporation of the International Light, Heat & 
Power Company of this city was lately filed, increas- 
ing the capital stock from $500,000 to $750,000. 

Sandy Hill, N. J.—The United Gas, Electric Light & 
Fuel Company,of this place and Fort Edward, has filed 
with the Secretary of State a certificate of increase of 
capital stock from $150,000 to $200,000. 

St. Louis, Mo.—A notice was recently filed by the 
Montana Water, Electric Power & Mining Company 
of its intention to extend its business to other States. 


Power and Transmission. 


Bozeman, Mont.—There is a rumor that when Nelson 
Story builds his new mills next spring he will also 
arrange to build a small electric plant for the purpose 
of furnishing power to business men in this city who 
use dynamos and want a steady power with which 
to run their machinery. 


Automobiles. 

Goshen, Ind.—A. E. Keith, who for the past two 
years has operated a stage service, is arranging for the 
purchase of an automobile which will seat 10 or 12 per- 
sons comfortably and cover the distance of 14 miles in 
1 hour and 10 minutes. 
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LATEST QUOTATIONS OF ELECTRICAL SECURITIE 


ELECTRICITY. 


Closing Prices—Monday, December 30, 1901. 


STREET RAILWAY STOCKS. 


NAME. 
NEW YORK CITY. 
Bleeker Street and Fulton Ferry................ 100 


Broadway and Seventh Avenuͥne 100 
Central CrosstoẽwWůßbtvtdvt . ͥ 100 
Central Park, North and East River 100 
Christopher and Tenth Street.... . . 100 
Dry Dock,’ East Broadway and Battery........ 100 
Eighth A venuͥnunee „ 100 
Metropolitan Street Rall waeue . 100 
Ninth Avenuueuununn 100 
Second Avenunuumuu nnn 100 
Sixth Avene 100 
Third AVENUG.........ccc cc cccecccecsscccrccecs 160 
Twenty-Third Str ee. 100 
OTHER CITIES. 
Albany United Traction.............. eee 100 
Brooklyn City Raillwayů nn. 100 
Brooklyn Rapid Transit... 100 
Baltimore United Railways, oom. 50 
do. do. do. pref................ 90 
Buffalo Rail wa „„ 100 
Cleveland City Railway............. ... 100 
Cleveland Electric Railwa yydsds. 100 
Columbus (O.) Street Rallwaů , 100 
Jersey City, Hoboken and Paterson 100 
New Orleans City Railway, cou e 100 
do. do. do. do.  pref........... 100 
North Jersey Street Railway............. 100 
Providence United Traction and Electric...... 100 
Rochester (N. Y.) Railway, ne www.. 100 
do. do. do. pref... etes 100 
St. Louis United Railways, com....... TA 100 
do. do. do. pref... e 100 
United Electric of New Jerse . 100 
PHILADELPHIA. 
American Railway8............. ern 50 
Citizens 50 
Columbus Railway n n n nn n 100 
Columbus Railway, pref.................. cees 100 
Consolidated Traction of New Jersey......... . 100 
Continental $29 paid................ eee 50 
Consolidated Traction of Pittsburg.......... 50 
l do do ai y -a S re 50 
Dayton Traction. cece ee eeces 100 
Fairmount Park and Haddington............. 50 
Fairmount Park Transportation............ S. 50 
Frankford & Southwark..........-...... eee 50 
GermantoWn.........ccenHIHMHeees 50 
Green & Coates, $15 paid................ ee 50 
Hestonville Mantua & Falrmount............. 50 
do PTOL. cece cee cc cece nmn 50 
Indianapolis Street Rallwaæ yyy. 100 
Lehigh Avenue, $30 paid..................-.-- 50 
Newark, N. J1J2J7JJZ. .. 100 
Philadelphia City, $23.75 paid... ꝗ 50 
Philadelphia & Gray's Ferry, $25 paid......... 50 
Philadelphia Traction. 50 
Railways Company Generalll.. 5 
Reading Traction............ een n n 50 
Ridge Avenue, $28 paidd]üũ.ti ..... 50 
Rochesterõrrr „„ 100 
Scranton and Carbondale.............. 100 
Second & Thir e.. 50 
Scranton Rallwaxxdxd . 50 
Thirteenth & Fifteent᷑t n. . 50 
Trenton Street Rail wayyůů e. 50 
Union $30 5-6 paid. ccd. nm 50 
Union Traction, $17.50 pad... . e 50 
United Power and Transportation, $29 paid... 25 
United Traction of Pittsburgngngg.. 50 
do o preꝶiijjjj eee eee nm 90 
United Traction of Reading, fa.... 50 
West Philadelphia .............. nnn n 50 
Wilmington and West Chester Traction...... 50 
BOSTON. 
Boston Elevated, full paidvwi ...... . 100 
West End Street, con.z n n 50 
do. do. do. pref.......... nnn n n nn 50 
CHICAGO. | 
City Rallway.............- !.. edis 100 
Lake Street Elevated...........sessessesseses. 100 
North Chicago nnn —.. 100 
Union Traction, coùwuumum.ʒ 100 


do. do. pre nnn . 100 


Last Sale. 
Bid. Asked. 
33 36 
248 249 
255 260 
208 220 
180 190 
120 130 
400 410 
1611 1614 
196 205 
217 220 
175 215 
123 123% 
408 415 
100 102 
242 243 
64% 644 
151 154 
91 92 
99 101 
109 110 
851 871 
43 49 
16 20 
26 21 
102 106 
223 24 
109 110 
38 40 
94 96 
311 32 
891 601 
280 281 
43% 43 
3594 360 
45 457 
100 103 
673 081 
155 1554 
23 234 
63 632 
156 156i 
"1 714 
22 221 
466 4601 
14714 148 
151 1512 
48 484 
12$ 13 
47 477 
42 421 
205 2051 
101 1014 
97% 98 
21 21 
32$ 321 
3084 310 
25 251 
262 27 
305+ 306 
24 244 
310 3104 
240 245 
321 321 
40 404 
14 141 
50 501 
252 2524 
49 461 
1663 167 
93 934 
111 112 
187 188 
11 111 
190 200 
103 10% 
47¢ 48 


STREET RAILWAY STOCKS. 


8 


81 
8. 


NAME. Par Last Sale. 
PITTSBURG. Value. Bid. Asked. 
Citizens’ Traction Company. TOP 50 13 14 
Consolidated Traction Company, com.......... 50 231 231 
do. do. 0. pref.......... 50 631 63i 
Federal Street and Pleasant Valley Railroad.. 25 2 57 
Pittsburg and Birmingham Traction Co....... 50 471 49 
United Traction Company, pref............... 50 47 48 
ELECTRIC LIGHT AND ELECTRIC MFG. COMPANIES’ STOCKS. 
NAME. Par Last Sale. 
NEW YORK CITY. Value, Bid. Asked. 
Electric Boat, com................. T 100 20 23 
do do PE sup op vo tas: PEED 100 41 43 
Electric Lead nee,, ree 100 13 2 
Edison Ore Milling Co................... cece 10 8 11 
Electric Vehicle, com....'**^........eeeeeeees 100 21 3 
do do DIST. c cvs ER eter 8 100 4 5 
poner Sten hy busca shat iSt LE a ee PM M wears 100 1i 14 
zeneral Electricqcqoꝶe . .. 100 
DON S 2838 2831 
Boston Electric Light......................... 100 " s 
Edison Electric Illuminating.................... 100 241 245 
General Electric ſqa—w . . 100 283 2834 
Massachusetts Electric Companies, com....... 100 32% 33 
M et a pref....... 100 92 921 
Westinghouse Electric & Mfg., com........... 50 874 873 
do do do pref 50 9) 901 
CHICAGO. l 
Chicago Edig0n...........- eee eee 100 160 1601 
National Carbon, com............... eee 100 19 191 
do do pfl 100 83 831 
PHILADELPHIA. 
Electric Company of America................. 50 6 6+ 
Electric Storage Battery, com................. 100 61 63 
do do GO. s- E 100 61 63 
General Electric Automobile 50 i i 
National Electric................. eere 10 11 114 
Pennsylvania Electric Vehicle, com........... 50 1 11 
do do 0 pref............. 50 1 1t 
Philadelphia Electric trust ctfs. $5 paid....... 25 45 4i 
al Sue IP gh Co 
egheny (Pa. n mpany........... 100 165 170 
Buffalo General Electric Company T 3 100 98 100 
Hartford (Conn.) Electric Light............... 100 197 200 
Narragansett Electric Company, Providence... 50 92 93 
London (Can.) Electric Company............... 100 104 107 
Toronto (Can.) Electric Light................. 100 141 1414 
TELEPHONE AND TELEGRAPH STOCKS. 
NAME. Par Last Sale. 
BOSTON. Value. Bid. Asked. 
American Telephone & Telegraph Company.. 100 1041 165 
Erie Telegraph & Telephone Company........ 100 17 17} 
New England Telephone Company............ 133% 134 
NEW YORK. 
American Telegraph & Cable Company....... 100 91 94 
Central & South American Telegraph Co..... 100 107 110 
Commercial Cable Company................... 100 175 184 
Franklin Telegraph Company................. 100 41 55 
Erie Telegraph & Telephone Company........ 100 
Gold & Stock Telegraph Company............ 100 108 109 
International Ocean Telegraph Company.... 100 120 123 
Mexican Telephone Company................ 100 2 21 
New York & New Jersey Telephone Company 100 167 170 
Pacific & Atlantic Telegraph................ 25 18 83 
Postal Telegraph Cable Company............. 100 
Southern & Atlantic Telegraph Company. 25 100 100 
Commercial Union Telegraph Company...... 25 115 i 
Western Union Telegraph Company 92% 923 
MISCELLANEOUS. 
American District Telegraph of Philadelphia 25 26 37 
Bell Telephone Company of Canada........... 100 188 
Buffalo Bell Telephone Company.............. 50 106 109 
Cumberland Telephone & Telegraph Co...... 50 1334 133 
Chesapeake & Potomac Telephone Company.. 100 72 754 
Chicago Telephone Company.................. 100 290 210 
Central Dist Prtg & Teleg Co of Pgh.......... 100 148 150 
Empire & Bay States Telegraph Company. 78 84 
Hudson River Telephone Company............ 100 100 105 
Northwestern Telephone Company, guar...... 50 122 126 
Providence (R. I.) Telephone Company........ 50 974 98 
Southern New England Telephone Company. 100 : j 
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ELECTRICAL SECURITIES. 


Olosing Prices, Monday, Dec, 30 


INDUSTRIAL AND MISCELLANEOUS „STOCKS. 


Value. Bid Asked. 
alue. 8 
Electro-Pneumatic Transit... . Cy wa m. - 20 1$ 15 
Eddy Electric Manufacturing Company.. "ps 25 8 & 
Storey General Electric....... ................ 10 9 12 
Consolidated Car Heating... ........ ncm . 100 50 55 
Standard Underground Cable......... ESEU 100 180 190 
Pratt and Whitney, pref................... ee. 100 84 92 


STREET RAILWAY BONDS. 


ALBAN Y. Last Sale. Int. Paid. 
Albany Railway Company, cons. mtg. 58....... 1173 J&J 
do. do. do. gen. mtg. 5s....... 116i M&N 
Watervliet Turnpike & RR. Ist mtg. 68...... 126 M&N 
do. do. do. 2d. Bat ind . 124 MXN 
Troy City Railway Company, Ist 5s.. 5081153 vin 
BROOKLYN 
Bkn. Heights, Ist mg ees 1083 A&O 
B., Q. C. & Sub., 1st mtg... J ↄĩ˙ , E J&J 
do. Ist con mtg.. kg queis . 101 M&N 
Jamaica & Bkn lst mg.. 105 J&J 
Sea Beach lst mtg.......... UE IO TNR 86 M&S 
Bkn. Un. El. Ist tg eene ]01 F&A 
Nassau Electrio, cn mtg..... F 98 J&J 
do.  18t mtg....... CCC 114 A&O 
Atlantic Avenue Ist mtg..................... ee 108 A&O 
do. do. gen mtg...................... 115 A&O 
NEW YORK 
Bleecker St & Fult’n Fer’y RR, lst mtg 78..... [98$ MT 
Cent P’k, N. & E R. RR, Ist cons mtg 48...... 107 J&D 
Central Crosstown RR, Ist mtg 68............. 125 M&N 
Coney Island & Brooklyn RR, Ist mtg 58...... 101 J&J 
D Dock, E Bd’y & Bat’y R gen mtg 58......... 117 J&D 
do. do. do. RR scrip 5 per cent. 102 F&A 
Eighth Av RR Co, cert indebt 6 per cent...... 208 F&A 
42d St, Man & 2 A icholas Av Ist mtg 68...... 116i M&S 
do. 2d mtg e 68... 89 J&J 
Ler Ave & Pav Forr RR, 1st mtg g 5s.......... 124 M&S 
Metropolitan St Ry g mtg cl tr g 58........ 1208 F&A 
Second Ave Ry gen cons mtg 58................ 120 . M&N 
do. deb 5 — — ee 1084 J& J 
Steinway Ry (L. I.) lst mtg Cao. EEE 116 J&J 
South Ferry RR Co Ist mtg 5666 e» 1101 2 
Third Ave RR 18st mtg g 58................ cee jas J& J 
Twenty-third Street Ry Ist mtg 68............ ...... J&J 
do. deb 58.......... ORNA 106§ J&J 
Union (Huckleberry) Ry lst mtg 5s............ 113 F&A 
BROOKLYN. 
Kings Co Elec L 45 D. ER . 200 Q& M 
do. FF 110 A&O 
do. do: Dur Img... reu ker .. 126 A&O 
Edison consol mtg................-. PRETE 99% J&J 
PHILADELPHIA. » 
Baltimore Traction 18t 58 coup 1929....... e M&N 
do do col gold 58 1900............. 100 J&J 
Buffalo Railway con 5s reg coup 1931.... ...... 118 F&A 
Citizens of Ind 1st con gold 5s reg coup 1933.. 110 M&N 
Columbus St Railway 1st con gold 5s coup 1932. 100 J&J 
Continental Passenger lst 6s coup 1909........ m J&J 
Consolidated Traction of N. J. 1st gold 581933. 1093 J&D 
Crosstown (Col. O.) 1st gold 5s coup 1933...... 1004 J &D 
Dayton (O.) Traction lst gold 5s reg 1916...... 95 J&J 
Duquesne Traction 1st 5s reg coup 1930........ 1172 J&J 
Electric-People’s 4s trust ctfs reg 1945.......... 968 A &O 
Fairmount Park Transp lst gold 58 reg c 1912 "v" M&S 
do do 2d gold 5s reg coupi 19122 M&S 
Germantown Passenger Ist 58 reg 1904... b du J &D 
Hestonville 2d 6s coup 190⸗ꝶũꝛũ h). 102 M&S 
do do con gold 5s reg coup 1924.. 120 M&N 
Holmesburg, Tacony & Frank, 1st g 58 rc 1925. 100 M&N 
Indianapolis St Railway gold 4s reg coup 1933.. 83 J&J 
New York & Queens County 5s 1946.......... ES A&O 
People’s Pass stock trust certificates reg 1943.. 1052 F&A 
Philadelphia Traction col tr 48 coup 1917...... 106 F&A 
Rapid Railway lst g 5s reg coup 1915.......... 105 M&S 
Reading Traction lst 6s reg coup 1933.......... 128 J&J 
Reading & Womelsdorf 1st 5s coup 1925........ er J&J 
Rochester Railway con 5s reg coup 1930........ 110 A&O 
Scranton & Carbondale 1st 68 reg coup 1923.... 100 J&J 
Scranton Railway lst con 5s reg coup 1932.... 105 J&J 
Scranton Traction Ist 6s reg coup 1930.......... 117 M&N 
United Railways (Balto.) tr ctfs.48 reg 1940. 96 JI & J 
United Trac (Pitts.) gen mort 5s reg coup 1907. 115% J&J 
United Traction (Reading) 58 coup 1926........ 103 J&J 
West Philadelphia mort 88 reg 1906............ 111 A&O 
West Philadelphia 2d mort5scoup 1926.......... 118 MaN 


NOTES FOR INVESTORS. 


Latest quotations for copper are: Electrolytic, 125((21276c. ; Lake, 183131 jc 
casting, 123,@12¥c. 

Estimates of the year's copper production of the Butte, Mont., mines, place 
the total at 251,000,000 pounds. 

The Richmond and Petersburg (Va.) Electric Railway has issued $1,000,000 
5 per cent. 30 year bonds for power houses and equipment. 

The annnal meeting of the stockholders of the Detroit United Railway Com- 
pany will be held at the company’s office in Detroit on January 21. 

It is reported that Samuel Insull, president of the Chicago Edisou Company, 
is backing the projected line from Chicago to OD City, Ind., to be built 
the coming summer. 

A dividend of 1 per cent., has been declared on the stock of the Consolidated 
Traction Company of New Jerseys payable January 15. Books closed December 
3l and reopen January 16. 

New York friends of Manhattan Elevated declare that under the electrical 
operation of the system the economies to result will be equivalent to between 2 
and 3 percent. on the stock. 

A New Haven, Conn., dispatch says that the Hartford Street Railway Com- 
pany has sold $250,000 first mortgage 30-year bonds to a local firm on about a 314 
per cent. interest bearing basis. 

The New York and New Jersey Telephone Company has declared the regular 
quarterly dividend of 114 per cent. and an extra dividend of 1 per cent., both pay- 
&ble January 15 to stock of record January 4. 

It is understood that Messrs. Kidder, Peabody & Co., have purchased $10,000,- 
000 American Telephone & Telegraph 4 per cent. bonds which will probably be 
issued for public subscription after January 1. 


The one cent an hour advance in the wages of its motormen and conductors, 
announced by the Union Traction Company, Philadelphia, to be operative as from 
January 1, 1902, amounts to $43.80 annually, or an aggregate of more than €300,- 
000. l 


The ‘‘Record” says that the Rapid Transit franchises in Philadelphia have 
been transferred to the Union Traction interests. It is claimed that one of the 
conditions is that there shall be no tracks on Broad street and another condition 
provides for the financing of the Keystone Telephone Company. 


The January disbursements on account of interest and dividends will be onan 
enormous scale. The payments at New York, it was estimated, will amount to 
$150,000,000; Boston $35,000,000; Philadelphia $25,000,000, and Cincinnati $4,000,- 
000, a total for these four cities alone of $214,000,000. 

A $3,000,000 mortgage on the Hudson River Electric Company to the Morton 
Trust Company of New York was recorded Saturday in Saratoga County (N. Y.) 
Clerk’s office. It isa first mortgage to secure the issue of 3,000 5 per cent. coupon 
gold bonds of $1,000 each, covering real estate, franchises, etc. 


General Electric directors have declared a semi-annual dividend of 3 per 
cent. on the preferred stock, payable January 21to stockholders of record Janu- 
ary 15. Practically all of the preferred stock of the company has been exchanged 
for common, there being only 98 shares of the preferred outstanding and less than 
$500,000 of the debentures. 


There was recently recorded in the Essex County Register'soflice in Newark, 
N. J., a deed of trust for $1,000,000 executed by the El Paso Electric Company to 
the State Trust Company of Boston, Mass. The deed covers underlyiug securities 
of various subsidiary companies, which operate all the electric lighting and power 
plants centering in El Paso, Tex. The State Trust Company is trustee of the 
mortgage holders. 


Charles W. Morsesays: ''I am not in a position, that it would be appro- 
príate for me to express an opinion on the reorganization plans of the Erie Tele- 
graph & Telephone Company. It cannot be authoritatively stated that I have 
either disposed of my stock in that company, or have given an option on my stock. 
I will acknowledge, however, that I am now considering certain offers which in- 
volve my telephone interests." 


The Continental Trust Company of Baltimore has been appointed trustee undcr 
the mortgage of the Philadelphia Company of Pittsburg to secure the issue of 
$22,000,000 consolidated mortgage and collateral trust 5 per cent. 50-year gold 
bonds, dated November 1, 1901. Of the total issue of bonds $6,500,000 will be re- 
served to take up bonds of the sameamount now outstanding, $12,000,000 will be 
used to acquirethe preferred shares of the Consolidated Traction Company of 
Pittsburg and $3,500,000 will be available for improvements, betterments and ex- 
tensions. The bonds of the Philadelphia company will be delivered in Philadel- 
phia to holders of certificates for stock of the Consolidated Traction Company by 
the Land Title & Trust Company of that city. 


The operations of the Greene Consolidated Copper Company in Mexico are 
attracting the attention of mining men and capitalists all over the world. The 
late strikes made in the mines of the company are said to be of great extent and 
richness. It has just been ascertained that a party of capitalists and experts Jeft 
New York on December 27 for the purpose of inspecting the company's property 
and mines. With the party were Anson W. Burchard, consulting engineer of the 
General Electric Company; General Bissell, of Buffalo, N. X.; Charles Adsit, 
chairman of the New York State Bankers’ Association, of Hornellsville, N. Y.; 
M. M. Parker, H. A. Taylor, Assistant Secretary of the Treasury, and O. G. Staples, 
of Washington, D. C. These men represent special interests. 
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